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PREFACE 

TO    THE    TENTH     EDITION. 


rK  period  that  hna  elapsed  since  the  Ninth  Edition  of  tlic  "  i^cMciice 
and  Art  of  Surgery  "  was  publislied  lias  been  marked  by  inauj'  impor- 
tant »dv»nccs  in  the  Patliology  nt*  well  as  in  the  Practice  of  Surgery- 
Dae  prominence  bus  been  given  in  this  Kditiou  to  that  which  is  both 
new  and  importjjnt.  No  painn  have  been  sjiared  to  bring  the  whole 
Wf«rk  up  to  the  standard  of  the  mcwt  advanced  modern  i^urgery,  and 
th'w  hftA  Imen  d(»ne  without  any  very  a2>]ireciahk  increase  in  its  bulk. 

Tlie  preiuHture  death  of  Professor  Marcus  Beclc — mulds  ilk  fk*utH 
UrMU  ncciffit^  t4tiUi  l1»hi!ior  ffnam  m'thi — was  a  great  loss  not  only  to  the 
ProfflSflioQ  of  which  he  was  &o  distinguished  a  member,  but  to  ''The 
Scieocv  arid  Art  of  Surgery"  of  which  he  had  been  so  long  the  able 
Editor.  Learned  without  being  a  pedant ;  scieittific  and  y^ t  practical ; 
a  nuulr*r  nf  the  Art  Imt  not  a  slave  to  the  details  of  Surgery,  he  was 
«pectiilly  well  tirted  for  the  task  of  revising  a  work  such  as  this. 
FortaiMtelr,  he  had  left  the  New  Edition  in  a  forward  state — nearly 
Moe-third  of  the  First  Volume  being  ready  for  the  Press  at  the 
tune  of  bis  draUi,  and  much  valuable  material  being  collected  for  the 
mnaiDdm'.  Mr.  itdymond  Johnson,  his  pup'J,  friend  and  assistant, 
WBt  reque»trd  to  complete  the  lievision  of  the  Work,  to  bring  it  up 
to  dati9  and  to  carr^'  it  through  r)i<.>  Press.  This,  the  Author  feels 
coofidtfnt,  bo  has  done  in  a  manner  whicli  will  fully  maiatniu  the 
character  that  the  work  had  acquired  under  the  Editorship  of  his 
|rr«k<ce«8or. 

Mr-    M*Tedith   has   again   kindly  undertakeu   the  Revision   of  the 
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Chapter  on  Gynfecological  Surgery;  and  Mr.  C.  Louis  Taylor  Las 
given  valuable  assistance  in  carrying  the  work  through  the  Press, 

The  Author  is  also  deeply  indebted  to  Mr.  T.  AV.  P.  Lawrence, 
Curator  of  the  Museum  of  University  College,  for  the  care  which  he 
has  taken  in  supervising  generally  the  Illustrations  of  the  book,  and 
for  many  new  Figures  from  his  pencil. 

Several  of  the  old  wood-cuts  have  been  cancelled  and  re-drawn,  and 
many  new  ones  have  been  added.  In  the  few  instances  in  which  a 
wood-cut  has  been  copied  from  another  work,  the  name  of  the  author 
of  the  work  from  which  it  is  taken  has  been  appended  to  it.  When 
no  such  acknowledgment  is  made,  the  figure  is  original,  belongs 
exclusively  to  this  work,  and  except  in  the  case  of  diagrams  has  been 
drawn  from  nature.  Tlie  Author  may  be  excused  for  laying  stress  on 
these  points,  as  many  of  his  illustrations  have  been  copied  into  other 
works  on  Surgery  without  any  acknowledgment  of  the  source  whence 
they  have  been  taken. 

The  Author  feels  that*  a  responsibility,  weighty  in  proportion  to  the 
very  extent  of  the  wide  diffusion  of  his  instruction,  is  incurred  by 
him  who  takes  upon  himself  the  task  of  teaching  others  that  Science 
which  undorlies  the  Art,  and  that  Art,  the  exercise  of  which  con- 
stitutes the  application  to  Practice  of  a  great  brancli  of  Medical 
Knowledge,  which  more  directly  than  any  other  Department  of 
Medicine  involves  the  physical  well-being,  and  more  immediately 
affects  the  life  of  those  on  whom  it  is  exercised. 

It  is  not  sufficient  that  the  teaching  of  a  Scientific  Art,  such  as 
Surgery,  should  be  sound  in  those  General  Laws  that  constitute  its 
Principles.  It  must  also  be  accurate  in  those  minute  details  that  arc 
necessary  to  its  successful  Practice,  and,  above  all,  just  in  its  estimate 
of  the  labours  of  others. 

A  Teacher  of  Surgery,  who  seeks  to  give  a  true  and  impartial  view 
of  the  subject  of  his  tuition,  is  placed  in  much  the  same  position  as  \\ 
Judge  who  is  summing  up  a  great  cause. 
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Hr  miut  enileavonr  to  divest  hiragelf  of  the  traiumele  of  the 
8cfatMilH — to  free  himself  alike  from  the  partisanship  of  iudividual  bins 
•ltd  fn^ra  the  prejudice  of  professionnl  antagonism. 

He  must  lay  down  trlearly  the  broad  General  F*rinciple.s  on  which 
the  Ca»e  resu ;  set  forth  its  facts  in  an  onlerly  aod  succinct  manner, 
dr«*r  those  deductions  winch  letjitimatcly  flow  therefrom,  and  gnide 
h\%  Popils  to  orrive  at  just  conclusions  by  the  light  of  his  own  more 
nuuurcd  und  extended  experience. 

Tbroaghout  the  Work  it  has  been  the  object  of  the  Author  to  place 
before  the  Student  mid  I'ractitioner  the  Science  and  Art  of  Surgery — 
not  aa  consisting,  merely,  in  the  observation  of  such  Injuries,  Diseases, 
and  MAlf*>rmations  as  are  met  with  in  Surgical  Tractice,  or  in  the 
dexterous  opplicntion  of  mannal  or  operative  means  for  their  relief; 
bat  m»  demanding  an  exercise  of  general  medical  knowledge,  and  a 
thorough  acquaintance  with  all  those  conditions,  whether  intrinsic  to 
rbe  |Mitient,  or  surrounding  him,  that  favour  or  prevent  his  restoration 
to  bcaJlh.  Tlie  remarks  in  the  earlier  part  of  the  First  Chapter  will, 
it  U  tmsted,  sufficiently  indicate  U»  the  Student  what  is  required  of 
bin  in  order  that  lie  may  become  a  successful  Practitioner  of 
ontj^erT. 

In  trtrej  insYance  an  endeavour  has  been  made  to  give  as  full  and 
clewr  a  description  of  Symptoms,  Pathology,  Diagnosis,  and  Treat- 
mcDi,  at  the  importance  of  each  demands,  and  the  present  state  of 
Sar;^icail  Knowledge  permits. 

Tbe  various  new  Operations  practised  in  modem  Surgery  have  been 
rttTpfallj  de&eribed,  the  dilKculties  and  dangers  attending  their  per- 
fi>mi«nce  pointed  out,  and  the  cases  requiring  them  detailed. 

The  paramount  importance  of  Surgical  Hygiene,  both  general  and 
}«>cml,  has  led  to  special  attention  being  paid  to  it  in  the  Chapters  on 
Opcratiuns,  Wounds,  and  Septic  Diseases. 

With  respect  to  Diagnosis  it  may  l>o  remarked  tliat,  as  accuracy 
in  UiU  brancli  ia  an  ull-Imporlaut  requisite  fur  success  in  Treatment, 
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not  only  have  the  signs  and  symptoms  by  »4iich  the  injury  or  diseiise 
under  consideration  may  be  recognized  been  described  in  each  case, 
but  care  has  been  taken,  even  at  the  risk  of  occasional  repetition,  to 
point  out  the  several  conditions  with  which  it  may  be  confounded, 
and  the  means  of  distinguishing  it  from  each  of  them. 

More  than  forty  years  have  passed  since  the  First  Edition  of  tliis 
Work  appeared.  I)urin>c  this  lengthened  period  it  has  met  with  no 
inconsiderable  favour  in  this  and  in  other  countries.  Nearly  forty 
thousand  copies  have  issued  from  the  Press  in  this  country.  Successive 
Editions  have  been  reprinted  in  the  United  States  of  America,  and  it 
has  been  translated  into  several  of  the  European  Lan^juages.  The 
Author  cannot  but  hope  that  the  present  Edition  in  its  amended  form 
will  be  found  deserving  of  the  continued  confidence  of  the  Surgical 
Profession  at  home  and  abroad. 

JOHN  ERIC  ERICHSEN. 

London,  1895. 
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GENERAL  COXSI DERATIONS  ON  OPERATIONS. 
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X  SCKOirAL  Opbratiox  is  a  MtM^haiiioal  Proowlure  uuderuiken  for  the 
Ttne6y  of  I)ef«tnnity,  f*on*rcuital  or  HC'quired,  or  f'(»r  the  relief  of  those  effecta 
of  lajarj  rir  Uiscase  that  are  not  cunible  by  constilutioDul  or  urdinani'  loojil 
trmtinent,  or  in  which  snch  treatment  wonld  be  too  stow  in  effecting  the 
desired  rewult. 

A  Stayiteai  Operahon  may  Iks  ncccBsary  for  the  following  ohjerta  : 

I.  R0mtdifin{f  or  ll^nwvmg  Contjt'niiai  fJejWtft  atid  Malformuiwn* :  fia  Hare- 
lip, riub-foot,  or  Snpt'niunKTiiry  FinirerN  or  Toes. 

:f.  iitmufdifing  AcqHircd  Defer  U  and  Deform  it  ire :  as  in  the  Closure  of  Pis- 
tols^ tiie  Restoration  of  l^usi  Parts,  and  tlie  Correction  of  DistortioDs  i>f  tho 


S.  The  Ramwal  of  Foreign  St/bntanct^i  from  the  Body  :  us  ia  the  Extraction 
nf  a  Bullet  iir  a  ('uKulns. 

4.  The  Repair  of  the  t^ffects  of  Injuries:  as  in  the  treatment  of  certain 
Fractoru  and  Dislocations. 

.V  The  Removal  of  Parts  thai  have  been  so  disorgrauisetl  by  the  effects  of 
Ai^Mrf  lluLt  their  ctKitinucil  connettion  with  th<r  rest  of  the  Ixtdy  would 
be  m  vncnx  uf  (lan<ri*r  :  ti#  in  Arnpuuitiou  for  Kn:tst-bite  or  Mauglcd  Limbs. 

<i.  The  Rrmoral  of  iJiMtiMd  Siruciures  that  interfere  with  the  utility  of  an 
offan  or  part :  as  in  the  j^xtriicuon  of  u  Cularact. 

7.  The  Removal  of  Diseased  Slrurtures  that  seriously  inconvenience  the 
patirot  or  that  remotely  threaten  life :  as  in  the  Extirpation  of  Tumours. 
Km^l^ '<r  Muliirnunt, 

r  Patient  from  fmmei/iaie  and  Inentable  iMtth:  as  in  Tying 

a  .-  _    ■      r\\  Openinif  the  WiudpijK;  iu  Lar)-i)geal  Obstnictiuiis,  Ueliev- 

ittf  an  Orer-ditftended  Bhulder,  or  Dividing  the  Strictnre  in  Stm.ngulut<*d 

Opsrathre  Surgi^ry,  like  every  other  art,  can  be  carried  only  to  a  certain 
pMat  pf  cxoL'Uencc.     An  art  may  be  modifiwl — it  may  l>e  improved — hut  it 
ba  perftM'Li'd  bryond  i:4rLuin  liniit.s.     Aiul  so  it  is,  and  indeed  must  be, 
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with  tbat  of  Surgery.  There  cannot  always  be  fresli  fields  for  conquest  by  the 
knife.  There  must  be  portions  of  the  human  frame  that  will  ever  remain 
sacred  from  its  intrusion — at  least,  in  the  Surgeon's  hand. 

When  we  reflect  that  ever}'  large  artery  in  the  body  up  to  the  aorta  itself 
has  been  ligatured,  that  each  of  the  six  large  articulations  and  many  of  the 
bones  have  been  ix^sected,  that  amputation  at  the  shoulder  or  hip  is  a  matter 
of  ordinary  occurrence,  that  tumours  have  been  excised  from  every  region  of 
the  body,  that  the  laiynx,  the  spleen,  the  kidney,  the  pregnant  uterus,  and 
even  portions  of  the  liver,  stomach  and  brain  have  been  successfully  removed, 
we  can  scarcely  doubt  that  the  limits  of  Surger}'  have  been  nearly  reached. 
It  is  possible  that  they  may  even  have  been  occasionally  exceeded,  for  some  of 
the  operations  recently  jwrformed  for  the  removal  of  important  organs  have 
been  far  from  successful,  and  it  has  yet  to  be  determined  whether  they  are 
surgical  triumjihs  or  mere  operative  audacities.  The  Surgeon  of  the  future 
can  scarcely  hope  to  invent  new  operations  ;  he  must  be  content  to  modify 
and  perfect  those  that  have  been  devised  by  the  genius  and  skill  of  his 
predecessors. 

But  if  the  mechanical  Art  of  Surgery  has  attained  to  so  high  a  degree  of 
perfection  that  we  can  scarcely  hope  for  much  further  progress  in  that 
direction,  the  case  is  widely  ditferent  with  the  Science.  Here  truly,  so  far 
from  having  approached  the  limits  of  our  subject,  we  are  but  as  yet  on  the 
threshold.  For  whether  we  regard  the  science  of  Surgery  in  its  relation  to 
the  essential  nature,  the  pathology  and  the  diagnosis  of  surgical  diseases  and 
injuries,  or  whether  we  cimsider  it  in  reference  to  all  those  circumstances 
which,  independently  of  the  mechanical  skill  of  the  operator,  influence  for 
good  or  for  ill  the  results  of  his  procedures,  we  have  a  field  before  us  the  extent 
of  which  it  is  diificult  yet  to  estimate. 

Until  a  comparatively  recent  period,  although  the  results  of  minor  opera- 
tions were  generally  satisfactory,  the  success  attending  those  graver  procedures, 
by  which  the  life  of  the  patient  is  directly  imperilled,  l>ore  no  relation  to  the 
perfection  in  the  execution  of  the  operation.  At  this  time  the  highly  polished 
Art  of  Surgery  far  outshone  its  Science.  The  rapid  advance  of  scientific 
knowledge,  however,  during  the  lust  quarter  of  a  century,  has  not  been  without 
its  influence  on  the  Art  of  Surgery.  The  history  of  Surgery  is  characterised 
by  great  discoveries,  forming  landmarks  which  stand  out  prominently  as 
Btarting-i)oints  from  which  new  departures  have  been  taken  in  its  Art.  Such 
were  tlie  revival  of  the  use  of  the  ligature  in  the  sixteenth  century,  the  dis- 
covery of  the  circulation  of  the  blood,  the  invention  of  the  tourniquet  in  the 
seventeenth,  and  the  introduction  of  the  Hnnterian  operation  for  Aneurism  in 
the  eighteenth.  The  nineteenth  century  will  ever  be  conspicuous  as  that 
in  which  the  inestimable  boon  of  AniestheticH  was  conferred  upon  mankind  ; 
by  means  of  them  not  only  has  pain  in  Surgery  been  al>olished,  but  the  extent 
of  its  operative  department  immensely  enlarged,  for  they  enable  the  Surgeon 
to  ]>erform,  and  the  patient  to  undergo  procedures,  the  agony  of  which  would 
otherwise  ha\e  been  beyond  the  power  of  human  endurance.  Of  no  less 
importance  lias  been  the  discoveiy  of  the  relation  of  micro-organisms  to 
putrefaction  and  to  infective  diseases.  The  so-called  **  germ-theory  of  putre- 
faction "  was  first  established  as  a  scientific  truth  by  the  researches  of  Pasteur, 
but  it  is  undoubtedly  to  Lister  that  Surgery  owes  the  application  of  this 
theory  to  practice.    The  scientific  employment  of  antiseptics  as  introduced  by 
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0iT  »avr*l  more  Itvr.s  than  any  single  disd'very  since  vaccination.     Mow- 

Um;  dctwis  of  the  Antiseptic  Methmi  may  U-  varied  in  the  cnurse  of  rime, 

diir  principle  whicli  underlies  it  and  on  whidt  itn  details  arc  founded  cannot 

dMUkiie,  for  it  is  buittul  upon  fuctH  now  beyond  di»pute.     The  principle  may  bu 

fanefly  drverilNni  a.-*  folluwtt.     The  vast  majorilr  of  unhealthy  inflammntiotis  in 

WooDilii  and  tlie  ronstitutiona)  aHections  which  arise  from  them,  an*  due  to 

Ibe  pracDce  of  microscopic  oruanismu  which  have  twined  admiH.sion  dinn^ttly 

from  witbooC.     These  organiHrns  may  enter  the  wound  from  the  air.  but  are 

m*yre  commouly  carried  by  water,  or  by  ilic  Surgeon *«  Imnds  or  inatromentfi. 

Eipertm^'ntnl  investi^itina  has  shown  that  they  are  destroyed  by  numeruuB 

l1  sulistiuuv-s  kiutwn  im  antiseptics.     The  Hutiseptic  method  of  treat- 

eoiurist«,  therefore,  in  preventing  the  entrnnce  of  these  orji^nisnin  by  the 

w  of  Aiitisrjktic  KiilutionK,  ft>r  washing  the  wound,  or  npon^^es  ;  in  disinfecting 

viih  aimilar  solutions  all  instruments  and  the  Surgeon^  hands,  and  the  wound 

itaelf,  if  it  have  been  cxpoieed  to  iufection^  as  muKt  ueoessarily  be  the  case  in 

all  M3ci<lfntAl  injuries.    Tlie  wound  beinj^  thus  freed  from  all  linni;;  or;;aiusmg, 

ijt  1    from   snbsitqueut    infection   by   the   application   of    a  dressinjf 

A  witii  dome  antifteplit*  substance.     It  is  an  imjHCirtant  feiiture  of 

l>tir  MethtKl,  that  after  the  wound  has  been  ouce  disinfei^tcd,  the 

-hall  not  be  allowed  to  come  in  contact  viith  the  raw  surface^  as  allj 

itiftsptics  are  more  or  less  powerfully  irritatinj;.     Tlas  distinguished 

tiiimptic  Meth(Ml  from  the  old-fiishioned  phm  of  using  disinfectants. 

•>f  the  Antiseptic  Method  is  absolutely  to  prevent  putrefaction  or 

and  at  the  same  time  to  irritjite  the  raw  surfacet;  of  the  wound 

-^   IHmsible   by   the  antiseptic.     In   every   detail   of    pructioe  the 

list   be   piided   by  the    theory,     Autiseptics   have   l^een   used   in 

'Hie  imniemoriab  but  tlie  results  obtained  were  uusatisfHctory. 

jiueut  was  directeiJ  by  more  accuiiite  knowledge  of  the  causei' 

lion  and  of   infection.    Their  scientific  use   has  revolutionised 

•  • -'J^ry,  and  Ii:is  littm-  almost  as  much  to  extend  the  field  of  operative 

y  as  the  intmduclion  of  Anaesthetics. 

A  M!aroely  less  noticeable  feature  of  this  ejX'ch  has  iK'en  the  npplicuti(m  of 

tbr  rulm   of  hy^ricm^  to  the  couatrnctiou  and  management  of  iKJSpitals,  by 

which  the  ^cneniJ  health  of  the  [mtieuts  has  been  much  beueiibed  aud  the 

mortality  rcfluced. 

Dooccas  io  the  results  is,  after  all,  the  thing  to  aim  at,  and  no  amount  of 
omiii''  a  I'onifteusate  for  Itr^  want.    Manual  dexterity  is  neix'ssariljr 

of  th*'  :•*  in  ihe  }terformauce  of  any  o|)eration,  and  the  Surgeon' 

flboal'i  :•  <'ntlcavoar  to  acquire  the  art  t»f  using  his  iiiPtrumenls  with 

f  ^i-  -...  iiainty  ;  bnt  it  would  lie  a  fatal  error  to  sup|>o6e  that  this  is 
tbe  (ralr  or  imieed  the  chief  requirement  on  the  part  of  an  operator.  Manual 
dr  ;'  iDiist  not  he  mii>taJcen  for  surgical  skill  :  and.  desirable  as  it  may  be 

t<  '•>  riMnove  a  limb,  or  to  cut  out  u  stone,  with  rapidity, —  iiuporlant, 

in  •  «»  IS  to  become  a  dexterous  operator — it  is  of  far  greater  import- 

V  :..•:  a  eucueasfal  Surgeon.    The  object  of  every  operation  is  the 

rral  of  some  oonditioa  that  either  threatens  life,  or  interferes  with  the 
or  utility  of  existence  i  and  the  more  safely  as  well  as  certainly  a 
can  accomplish   this  objcf;t,  the  better  will  he  do  his  duty  to  his 
ttid  th«  more  successful  will  he  be  in  his  practice.    iSuccess  then,  in 

B  2 
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thf  resnlt  of  an  operation  i»  the  thing  to  aim  at,  and  to  this,  dcxloriiy  an 
rapidity  in  (^poratin^  are  in  a  hij^h  degree  conducive ;  but  the  Surjreon 
must  also  be  prei>»ii'ed  to  deal  with  complex  pruhlfms,  the  solution  of  which 
can  only  be  afforded  by  an  intimate  general  nequaintance  with  the  Science  of 
Surgeiy  and  of  Medicine.  The  Diatruosisof  the  local  disease,  and  of  the  extent 
uf  its  ciinnectittns,  must  Iw  made  ;  Inrkinjr  visceral  affections  muHt  1«  detected 
and,  if  j^H'Ksible,  Rinoved.  The  Constitution  of  the  piitient  must  be  prepared  : 
be  muftt,  aa  far  aa  ^Kitshible,  Ije  placeti  in  those  hy;;ienic  conditions  which  are 
most  favourable  to  recovery  ;  the  best  time  for  the  perforujauce  of  the  opera- 
tion must  be  seized ;  and,  after  it8  completioOj  the  general  health  must  be 
attended  to  in  such  a  way  as  shall  best  carry  the  patient  through  the 
difticulties  he  has  to  encounter,  and  any  sequelae  or  complications  that  arise 
must  be  subjected  to  ajipropriate  treatment,  Tliese,  as  well  as  the  simple 
performance  of  the  oiKTation,  are  the  duties  of  the  Surgeon  ;  and  on  the 
manner  in  which  they  are  i)erformed,  as  much  aa,  or  perhaps  even  more  than, 
on  the  mere  umnnal  dexterity  disjilaycd  in  the  operation  itself,  will  the  fate  of 
the  patient  de|»eud.  Success  in  0|>erutivc  Surt;ery  mainly  depends  on  two 
conditions  :  I .  The  selection  of  proper  cases  ;  that  is  to  say,  of  cases  in  which 
alone  an  oiKjiiition  will  probably  be  followe<l  by  a  successful  result;  and  'J.  ilie 
avoidance  or  the  combating  of  those  deleterious  influences,  hygienic  and  others, 
to  which  a  jmtient  may  be  exposed  after  an  ojieration,  and  which  may  directly 
mar  it«  success. 

The  practice  of  operating  in  notoriously  hopeless  cases,  with  the  view  of 
giving  the  ]>atient  what  is  called  a  "  last  chance,"  is  much  to  l>e  deprecated. 
By  o[)erating  in  such  circumstances,  especially  in  malignant  diseases,  mnch 
discredit  has  a*sultcd  to  Surgery  ;  for  in  a  great  number  of  instances  the 
paticnfc*s  death  is  hastened  by  the  procedure,  which,  instead  of  ;^iving  him 
a  last  chance,  causes  him  only  to  be  despatched  sooner  than  lie  would 
othenvise  have  been. 

It  may  truly  be  said  that  a  great  surgical  operation,  in  ita  conwption.  its 
performance,  and  its  completion,  testa  the  Surgeon's  medical  knowledge  as 
much  and  in  aa  varied  a  manner  as  it  taxes  his  manual  skill  ;  and  that,  taken 
as  a  whole,  it  is  the  highest  development  of  the  medical  art. 
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The  cin:umKtnncc*s  that  mainly  influence  the  result  of  an  operation,  so  far 
as  the  recovery  of  the  patient  is  concerned,  may  Ik.*  arranged  under  three 
heads  : — 1.  IMiosc  tliat  are  connected  with  the  StiiU'  uf  the  PutirttCH  Gentn-al 
Hm(th  before  and  at  the  t injc  of  its  i)erformance  :  2.  The  Htjt;ttTitc  Condittons 
by  uliH'h  he  is  surrounded  after  it  is  done  ;  and  U.  The  Sprriai  Iktngtrs 
c<:»nnwtt-'d  with  the  op>eratioD  itself. 

I,  All  other  circumstances  being  alike,  the  condition  of  a  juitit-nt  that 
principally  determines  the  result  of  an  o]>cration  is  the  State  of  the  General 
Health.  Sometimes  we  see  a  patient  catried  off  by  dincasc  siipiTvening  on 
sonic  trilling  operation,  (sach  as  the  removal  of  a  small  tumour,)  which  in 
itself  ought  in  no  way  to  endanger  hfe,  were  it  not  that  the  ptitient's  constitu- 
tion was  at  the  time  of  its  performance  in  so  unhealthy  a  state  that  the 
slighti*8t  exciting  c^anse  has  been  suflicient  to  cull  the  fatal  dif^caae  into  activity. 
So,  also,  it  is  no  nncominon   expehenoe  to  see  one  patient  sink  after  an 
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opermtion  most  dextcronsly  performed,  owing  to  Rome  coristitntional  (condition 
that  prediBpoBQs  U)  difTuBC  iiifliinuuations  ;  whilst  uaothur  may  pot^sihly  make 
tbm  DHiet  remarkable  und  i*upid  recovery  allxT  he  has  bt*on  mntihttixl  with  but 
lictie  tkill.  Iiidepeudi'iuly  of  actual  oi'}>;&uic  disease  of  the  viscera,  of  which  I 
Bhall  hereafter  speak,  there  are  ceitaiu  conditious  of  the  uervous  system,  the 
circQlalion,  nnd  the  ^reneral  physical  at^vte  that  exercise  an  iujurioas  inflaeace. 
ThQ^»  perw.mB  of  an  irritable  and  iinxious  mind  do  not  bear  operations  so  well 
■s  ibose  of  a  more  tranquil  mental  constitution.  Those  also  of  a  feeble  and 
irritable  tiabit  of  U^dy,  c8i>ecially  nervous  aud  hysterical  women,  with  but 
little  sArvngtL  of  circulation,  cannot  bear  np  against  severe  surgical  pro- 
on}anai»  and  are  apt  to  become  depressed  and  to  sink  without  rallying. 
who  are  overloaded  with  fat  are  not  goo<l  8nbje<'U  for  snrjjical  oi)era- 
lu  them  the  circulation  is  nsuiiUy  feeble  ;  the  wound  heala  slowly,  and 
ii  apt  U»  itlou<;h  ;  and  j^enHrnl  or  local  infective  processes  rea^lily  occur.  Short 
iif  adunl  structural  disease  of  impc»rtant  oipins,  as  the  lungs,  he^irt,  or 
kiilD«y««  I  know  no  condition  more  unfavourable  to  success  after  operations 
premature  or  excessive  obesity. 

Operations  on  very  old  jieople,  if  severe  and  attended  by  much  shock,  are 
unly  fatal ;  amputations  after  the  age  of  seventy  are  rarely  successful. 

Patients  with  a  high  temj)erature  should  never  be  operated  on  except  for  the 
nJief of  the  condition  causinjr  the  fe\er,  snch  as  the  accnmulation  of  pus,  or 
rapidly  9prea<ling  jrangrenons  inflammation,  or  in  one  of  those  four  great 
Hirgieal  emergencies  that  nnder  all  circumslAnces  demand  immediate  opem- 
tMm  ;  \ir,  :  I,  dangerous  hwmorrhage  ;  2,  impending  asphyxia;  .J,  strangu- 
irtcd  hernia  and  intestinal  obstruction  ;  and  4,  oviT-distended  bladder.  The 
Vjpesicy  of  thi^se  conditions,  which  may  Ix.*  termed  the  four  classes  of  primary 
■irgicaJ  ureency.  overrides  all  other  considerations. 

An    '  '    •    with  a  constitution  uuim|)aired  by  excesses  of  any  kind, 

wfcoae  I  wi  been  temperate,  whose  diet  has  lieeu  suttieient  and  of  good 

qoality,  whose  mind  has  never  l*een  over-strained  by  the  anxieties  of  business 
«jir  the  labours  of  n  professional  life,  aud  whose  existence  has  l>een  spent  in 
rermi  oocapations  and  in  the  pui>'.  air  of  the  country,  is  necessarily  placed  in  a 
far  more  favourable  position  to  bear  the  eti'ects  of  any  mutilation,  whether  it 
be  tbe  reauli  of  accident,  or  indict^i'd  by  the  Surgeon's  knife,  than  the  niaa 
vbiiM  pbysicsi]  |Hiwers  are  worn  out  by  active  and  unceasing  busineHs  avoca- 
liom  or  prnfcssional  work,  wh^»ge  nervons  system  is  exhansied  by  his  anxious 
kboan;  and  iutinitely  mure  bo  tlianthe  poor  inhabitant  of  a  large  and  densely 
peopled  u>wn.  who  has  from  earliest  childhood  inhakd  an  impure  and  fa?tid 
aiaifxpli^'n',  whoee  s<'anty  diet  bus  ronsiste<l  of  the  refuse  of  the  shojw,  or  the 
at-  iMised  olVal  of    the   stalls,  and   whose   nervous   s}-6tem   has   beea- 

irT..».^  .  ».4<i  at  the  same  time  exhausted  in  the  daily  struggle  for  a  precariooa 
Utttliboail«  or  over-stimuhted  by  habitual  excesses  in  strong  drinks.  Though 
indirtd  '  *  '  different  ante*-r«dents  be  placcil  under  exactly  the  same 
byyVr:  .■3  nflrr  lh«*  p^'i-ftnuiance  of  an  operation,  yet  the  results 

VI  iy  iie  very  dissimiliir,  inlluenccd  as  they  must  be  by  their  past 

laiw  .J  by  their  present  condition. 

Beaidrs  the  general  stiite  of  the  |Hiticnt's  health,  the  CondUion  of  Imftort/tnt 
OrytatM  must  be  taken  into  considemtion  before  an  operation  is  ileciiled  on. 
The  itiur  of  the  Ururt  shouhl  be  carefully  looked  to.  Valvular  disi'iise.  if 
■llj  Kir  alight,  need  not  be  an  obstacle  to  most  operations,  even  to  those  of 
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expedieni7  ;  but  fatty  degeneration,  ua  indieated  by  ite  feoblu  action,  by 
invf^lnrity  and  want  of  power  in  the  pulse,  by  breath icssnt^s,  uikI  by  a 
dialinctly  inurked  urciM  seriilis.  should  make  the  iSurL^eon  cautious  altout 
uuderUikinj;  any  <i|HM'HtioM  ]itU*iMleil  with  much  Iohh  <>f  blcMxl  or  shock. 
Such  a  condition  of  heart  ih  Hable  to  occaBiou  jrreat  depreRsion  of  Btronfrth» 
syncope,  and  dcatli — often  Kiidden — w>me  davH  after  the  openxtiou.  In  wisefl 
of  eiironio  diseafie  that  it  would  oihcrwine  be  prof»er  U*  submit  t*i  oiwnition, 
this  condilinn  of  the  lieart  be<x>ine8  a  seriniw  ol«taeIe,  but  it  nec<I  not  l»o  a 
her  to  o|tenition  in  m-uu*  caseB  that  w.iuld  be  8i>eedily  fatal  if  left  to  them- 
stilveii,  and  cxTtainly  not  in  one  of  the  four  conditions  of  primary  surgical 

Tubercular  Diaeaae  of  the  Lwi//s,  when  active  or  advanced,  is  prejudirial  to 
the  8ucee«H  of  an  operation  :  but  under  r4.*riatn  eireuniHtances,  as  will  be 
explained  wlicn  8|ieakin*;  of  diseases  of  the  joints  and  tinlulu  in  ano,  on  opc^ra- 
tion  is  justifiable,  even  thoutrh  the  [mticnt  be  consumptive. 

If  the  Liver  Ik-  affected  by  cirrhosis,  and  moi*e  especially  if  any  symptoms 
of  ascites  have  «ui)ervt.'ned,  no  o|»eratiou  but  for  the  relief  of  disease  that 
instantly  ibreaiens  life  !*houlil  be  undertrtken.  Amyloid  de^'eneration  d<>t« 
not  eoiinier-iiidicaie  an  ii[KTatiiin  if,  by  that  meuus  the  cause  of  the  Cfuditinn 
am  Im»  removwi,  as  in  some  e^ses  of  ebroni*^  joint  or  bone  diseaae. 

rorliaiw,  however,  the  affection  that  militates  n»orc  than  any  other  nijiimst 
the  success  iif  an  o[»eration.  iR  disease  of  the  Ktdnef/t<,  with  albuminuria  :  in 
thi»«  condition  the  hx*al  intlnnimution  that  is  st't  up  is  apt  to  assume  u  diffuse 
and  Kloui^^hint.'  form,  and  this  is  especinlly  the  case  in  idl  (tperatiouH  about  the 
pelvic  and  i^nilo-nrinary  orj^ns. 

Saerharoir  liuiMtf  is  another  cimdititm  which  Herioualy  endaiicfera  the 
success  I'f  any  ofieration.  In  ucnte  dialtetes  no  operation  should  ever  be 
undertjiken  but  for  the  imniediate  preservflliiin  of  life.  The  teudeney  to  the 
occurrence,'  of  carbuncle  imd  B|iontaiietius  ^'anj.Tene  is  a  well-known  feature 
of  the  di>kr.iM%  and  thin  shows  itself  after  an  o|»eration  by  want  of  re|«air. 
or  Hloughiiijf  of  the  surface*  t»f  {Uf  wound.  The  feeble  tissues  readily  liecome 
itifrrtcd  bv  septic  organisms,  whicli  set  up  widely-sprciuiinp  diffuse  inflam- 
mation followed  by  seplica>mi»  an<l  death. 

In  chronic  diabetes  of  middle  life,  when  the  patient  is  well  nourished  and 
often  >;outy.  ofic'rationu  may  lie  undertaken  with  a  fair  pnxfpect  uf  suo'esa. 
The  <!onditions  indicjitin^^  the  [lOBsibility  of  operating;  are,  tirst,  the  amount  of 
BUinu'  should  not  exceed  :?  i»er  cent.,  ami  should  W  easily  reducible  below  this 
by  the  administration  of  opium  and  pr«>|»er  diet  :  secondly,  the  ^neral 
symptoms,  thinit.  hunger,  hiM  of  llesh.  iVr.,  muia  not  be  marked,  and  the 
*•  knee-jerk/'  whirh  is  oft^*n  h«L  in  dialn-tes,  t*h«tiild  Ite  present  :  and  thirdly, 
the  pro)iosed  operation  must  be  one  in  which  anepsia  utn  be  ensured  with 
ceitamty.  Kven  io  such  selected  caws  death  will  fre<|uently  follow  a  severe 
o|Mr-Htion,  either  from  exbmi)*ti<iii  or  from  the  .^uI^e^ve^tion  of  coma.  The 
pittunt  fihonid  Ik*  kept  jjently  under  the  influence  of  opium  till  the  wound  is 
healed,  and  the  diet  should,  as  far  as  possible,  be  that  ordinarily  empi<tyed  in 
the  trr>atment  of  diat)etes,  alt  siarchy  and  sacx^harine  matter  \mx\'^  exdiidefl. 
Should  the  wouml  be<!oruc  septic,  the  patient's  chance  of  recovery  is  small, 
even  from  a  comparatively  stiirht  of>erati(m. 

Albuminuria  and  diaU'tes  form,  in  fact,  sncti  sorions  complications,  that  no 
o|>cratiou,  even  Uie  m<at  trivial,  should  l>e  undertaken,  cxc4;pt   in  cases  of 
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fWtUitnmaiMii  of  tfw  fvttirfiCs  sysirm  btf  jfafir/mtnt 
pc«v«&t  oar  o[Mnitiiig  ;  a^^  if  ibis  has  takvu  \i\w\\  t)ie  disease  i^anoot  be 
eooiilecehr  tvtnovcnl.  And,  laHtly,  no  ofM?roti«»u,  mw  for  the  purptise  of 
WKttiii  tiriit  from  inipendini;  death,  should  ever  be  performed  whilnt 

he   «    ,  _    under  Pyifmia^   SfptiaPtnia,   /Crt/ii/u^hm,    PhhbUis^   trr   atitf 

D^mm  inftammatittn ;  and  even  during  the  epidetni<;  prevalence  of  th<*«^ 
alfcciioiii^  0|)i-niLiiiiiH  tliai  arc  not  of  immediate  necessity  shonld  l»c  posip-jncd 
aDtil  %  ntore  favourable  R^Eisoti. 

If.  TIm  Kygienic  Conditioiis  to  which  a  patient  in  exposed  both  before 
and  mfter  an  »'|HiiaioM,  will  nmsL  miitt'rially  luflnenc*  it**  n-sults.     Thi.'se  eon- 
are  of  two  kinds:  -I.   As  regards  the  diet  of  the  patient,  and  -2.  As 
bin  ex|H«nre  Lo  a  vitiated  atmosphere  cx>ntaininatcd  by  the  emana- 
fn>m  tho  nick  and  wounded,  such  as  is  commonly  met  with  in  tl»e  wurda 
wxi  HVrr-crowded  or  ill-<.«>nstruct<;d  bospitjd.* 

The  proper  regulation  of  tlu-  patient's  Jjirt  before  and  after  an  openilion  ia 
great  bm^equence.  On  this  jjoint  it  is  im|tos8ible  to  lay  down  any  very 
deftoiCtt  ^lll^,  aH  mnch  depends  not  only  on  the  patient':^  previous  habit«of  life, 
hat  un  the  nature  of  the  operation  itself  :  and.  as  this  nubjeet  will  be  discnased 
end  of  the  rhapt*T,  it  need  not  detain  us  lieiw  It  is  not  often,  however, 
civil  practice  the  in>^uffieient  quantity  nr  the  biui  ipiality  of  the  patient's 
wiUi  which  he  is  supplied  afUr  the  i>erformance,  iutluen*?es  materially  the 
iCHlIt  iA  un  operation.  But  ia  military  and  uaval  pnu'tice  in  time  of  war  the 
CMC  b  Ui  differeDt.  The  suldier  or  the  nailor  on  active  service  is  often  exposed 
to  airi»)iiii  iajtiriiit  that  neevKHitate  important  o{KTntions  at  a  time  when  he  hna 
alftady  U-en  \\i*akcned  by  si-nrvy,  dysi  iitery,  orsome  similar  affectinn,  resulting 
from  iKe  defidf'ut  quantity  and  the  unwholesome charaeter  "f  bis  food.  After 
Uie  opcmtion  hia  only  available  nuirimeut  may  be  of  the  coarse.st  chanetcr, 
poHiblj  n]te<l,  and  imperfectly  cooked.  In  such  cin'umstanccs,  and  in  the 
alMpnrv  of  efHeient  nnii^'ptic  treatment  which  must  often  lie  unavoidable  in 
war,  wmmd*  tlo  not  liral,or  they  assnmi.'  a  pet'iiliar  jraujrrenous  ehuracter ; 
and  the  pnticnt  dio»  from  septicjcmia  or  pyaemia,  or  fn)m  pnifuse  diarrhcea 
vitb  alocration  of  the  intestines.  The  mort4dity  of  operHtioiis  beoomet 
sly  inrcvaaed  :  and  thousands  of  deaths  which  have  occurred  in  want 
''  ''  iin«t  civilised  nutious  and  the  best  »p[>oiDted  armiifS  have  Vkwu 

t<!  which  the  patit-nt  is  snbjcctod  after  an  njtenitiot» 
'  ^  'iv  acconiiug  t«i  the  locality  in  and  the  ciix'tunstanoea 
BDdrr  which  it  is  jierf^rmed — whether  it  ts  dotje  in  u  privalo  house,  wlierc  tlio 
|«tirnt  tnar  be  iiwilivtrd,  fr<.*cd  from  the  chance  of  all  contamination,  and 
MsntMindiii  by  ever)-  wmitan.'  pi-ecautiou  ;  or  in  a  hospital,  where  he  may  lie 
^xpoprcl  to  rnianutions,  pomiihly  of  a  septic  and  infections  charnrter,  from 
olhfr  liTitient^.  n  litre  the  buildiu;:  may  \k  impre^nati-<l  by  the  exhalations 
fr  ttiona  of  sick  and  injnred,  and  where  sanitan.'  moaAurcs  may  be 

li*-!!!  I. ..;-[.]  Uy  tlie  conditions  jn-nerated  by  a  viLst  ass-endila^e  of  sick  under  one 
foitf.  11ieii«  fl^xain.  the  circumHtanccs  in  whirh  a  patieni  is  ploceil  after  an 
opcntion  for  an  accident  of  civil  life  are  necessarily  very  ditTeronl  from  th<j«e 
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tliui  sarroniid  one  who  U  exfmsed  to  the  ])w;uUar  jwrila  that  arv  necessarily 
connecti'il  with  military  hospitals  aud  aiulmlunces  iu  tiiuc  *->f  war.  and  which 
will  lie  mori'  fully  described  iu  the  chapter  on  Gunshot  wounds. 

In  private  practice,  ill  results  may  follow  operations  from  thre«  different 
caoftea,  viz. :  oelf-infection  of  the  patient,  in  consequence  of  the  ruteutioo  of 
dei'^^nnposiii'^  secretions  in  the  wound  ;  conveyance  of  infcctiou  liy  the 
8ur]B:ec»n  ;  and  jrencml  faulty  saniiary  arrantferaent*.  In  hospiUl  practice 
thcKC  dilTon-nt  sources  of  dantrer  must  necessarily  exist  to  the  same  if  not 
to  a  greater  extern  than  in  private.  In  hospital,  however,  just  as  in  private 
practice,  thc«e  particular  daii^*rs  nre  all  preventable,  and  dtaease  uf  a  septic 
character  ouirht  not  to  tx^  allowed  to  f^neratc  itself  through  their  medium. 
The  fnN|Oen<'.y  4>f  such  an  occurrence  is  in  the  direct  ratio  of  tlie  want  of 
hycicnic  attention  l>c«toWL'd  upon  tlic  patient. 

The  air  of  large  towns  in  whieh  the  majority  of  hospitals  must  necessarily 
be  situated  is  more  or  less  loaded  with  impurities.  The  normal  *4  parts  per 
1,000  of  carbonic  acid  jrns  U  always  exceeded,  the  amount  sometimes  reaching 
as  hijjh  as  'ij  or  'bo.  and  there  is  moreover  always  a  deficiency,  often  a  total 
absence,  of  ozouf^.  The  amount  of  solid  impurity  is  also  very  considerable.  It 
has  long  been  known  that  the  atmosphere  of  inhabited  bouses  and  cities  is 
loaded  with  minute  particles  of  or^nic  matter  in  suspension.  Forty  years 
ago  PoQchct  demonstrated  tht*  ()resence  of  starch  granules  in  the  dust 
depoftitod  in  a  n>tm.  In  18(>1  Pasteur  proved  that  the  spores  of  some  of 
the  hi^rher  fun<,N  are  always  to  l«i  found  in  the  air  of  Paris.  Tyndall  also 
deruonstpatrd  by  nniaerona  experiments  that  a  large  proportion  of  the  dnst 
of  the  air  i:*  composed  of  organic  matter.  Further,  microscopic  ot)8enrations 
by  Pouchct  nnd  others  showed  that  the  air  of  inhabited  rooms  contains  in 
Biupension  aculy  epithelium,  fratrmcnts  of  human  hair  and  of  cotton,  linen 
and  woiil  fnjm  the  clothing.  In  hospital  wai*ds  dried  pns  cells  have  also 
been  found.  All  these  impurities  may  be  recognised  without  dilliculty  by 
znicroeoopic  examinatiou  of  dust  collected  from  the  air.  The  experiments 
of  Pasteur,  Tyndall,  Lister,  and  many  othei-s,  further  conclusively  prov«l 
that  the  air  contains  minnte  solid  j>ailicles,  which  act  as  ferments  on  dead 
organic  ronttcr.  iriving  rise  to  such  processes  as  tlie  ordinary  putrefaction 
of  albuminoid  snUUiiiccH,  the  liictic  tw^-id  fernientati4)n  of  milk,  &c.  That  these 
ftartick-H  are  orgjiniscd  Ixxlies,  minute  fungi  or  their  sjwres,  is  miw  nni- 
ver»ally  acknowledged.  Tlic  numl)er  and  nature  of  these  organisms  has 
been  made  the  subject  of  daily  oliscrvation  by  Mi(|uel  in  the  Obserxator}- 
of  MontwjuriH  in  I'aris  for  many  yeai's  past,  and  many  interesting  facts 
have  l>een  autcortaineil.  His  method  of  observation  consists  in  drawing  a 
measured  (jUantity  of  uir  through  a  glusM  bulb  tilled  with  a  solution  <>f  Liebtg's 
extract  of  Itocf,  which  forms  a  suitable  cultivating  me<lium  fur  niicrosoopic 
fungi  of  almost  all  kinds.  The  fluid  is,  of  c^mrse,  freed  from  all  living 
orgiuiisms  before  the  experiment  by  prolonged  boiling.  If, after  the  admission 
(»f  nir.  micr'«copic  organisms  appear  in  the  fluid,  he  assumes  tlmt  the  <]uantity 
drawn  through  contained  at  least  one  microscopic  fnngufsor  its  spore.  Another 
mode  of  investigation  which,  in  the  hands  of  Kocii  aud  uthcre,  has  given 
results  confirmatory  of  those  obtained  by  Mitiuel,  is  to  expose  to  the  air 
for  a  fixed  time  a  measured  surface  of  ]»roperly  pre|»ared  nutrient  gelatine 
frcTd  frcim  orgunismi*  by  heat.  The  single  organisms  or  spores  which  fall 
on  the  gelatine  soon  develop  into  colonies  visible  to  the  naked  eye,  and  by 
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tlhesQ  the  uumber  of  orfombms  that  have  been  dcftosited  cau  be 
ad,  and  Uieir  iiucure  luay  be  dctennineil  by  eiibsequent  inicro8oopic 
ioD.  The  jfeiRTal  results  uf  these  observutiuus  have  been  Itt  show 
tiMtt  tbe  number  of  uicro-or;,^aisias  ta  the  pure  air  of  a  mountaiD  toj)  is 
fvrj  HiiaD.  in  fact  the}  may  be  al>8ent.  Im  the  air  of  an  ordinary  country 
pim  liey  are  scarce,  but  always  present ;  in  the  air  of  a  city  they  become 
ttfmeroDfif  nnd  the  utmonphere  of  ti  siirL^ical  wurd  is  often  loiwled  with  them. 
l*biu,  in  the  uhstTviitiiry  of  Montsouris,  whicli  is  situated  in  u  ptirk  on  t)ie 
oaUkirU  of  Fnria,  the  daily  average  wtis  75  organisms  per  cubic  metre  ;  in 
lb*  Bav  de  iiivoli  it  waa  750  ;  in  the  low  parU  of  PariB  ^50,  and  in  a 
ward  in  the  hoapitul  of  La  Pitie  it  amounted  to  11,1U0.  In  the  wards  of 
the  boipital  the  Dunil>er  rapidly  increased,  wtien,  owin);  to  c<dd  weather,  the 

fwittdotrt  were  close<t.     It  may  therefore  l>c  taken  as  proved  that  tbe  air  of 
fanpitek,  and  iuliabitcd  house$»  generally,  contains  Boating  in   it  numerous 
ocgWiwtiMt  which  are  capable  of  growiu;;  in  the  discharges  of  woumls,  and  of 
vMabliihiiie  iu  them  various  fermentative  chan^,  the  products  of  which 
■n  mofb  or  leas  deirimcntui  to  the  patient  both  locally  and  constitutionaliy. 
It  it    by  no   meanK  ne<'e»sary  that    the  fermentative  process  thns  induced 
be   the    ordinary  foetid   putrefaction  ;    in  fact  the   organisms  which 
this  are  scarce  in  the  air*  Ijeiu^  much  more  abundant  in  water ;  still, 
^_  aklKNi|;h  there  may  be  no  smell,  the  ferruentution  set  up  in  the  discharges 
^P  t»  KM  alirayt  inuocooug. 

The  i»ir  of  a  surjrical  ward  or  8ick  room  is  vitiated  by  the  patient,  first,  by 
the  Dorutal  produi-tsof  respimtion and  excretion  from  the  lun^^  uiid  skin  ;  and 
neoodlT,  iu  many  eases  by  tlie  emanations  from  wounds  or  sores.    The  first  is 

»aiMToidable.  the  second  is  to  a  g;reat  extent  under  the  control  of  the  Surgeon. 
An  average  adult  man  gives  off  (Hir  hour  about  'C  cubic  feet  of  carbonic 
wad  ji^Bii,  from   I    to   1^  oances  of  water,  and  an   undetermined  quantity  of 
OCipaAie  matter.      This  organic  mottiT  is  ftartly  solid,  eonsistinfr  of  epithelium 
fatty  matter  from  tlie  skin  and  mouth,  and  partly  a  vapour  given  off 
tl>G  longB,  the  nature  of  which  is  somewhat  uncertain.     It  is  exta'mely 
offeoaire,  and  is  so  imperfectly  diffusible  that  it   is  probably  in  great  part 
aokecofaur ;  itisnitro^-oous  and  oxidisable,  although  but  slowly.     It  is  readily 
abaurbcd  by  damp  widls  or  bedding,  the  most  hyirrosoopic  suti>itancej«  taking 
it  ap  DOii  readily.     It  is  this  substance  that  gives  the  fusty  smell  to  an  ill- 
tvntilatGd  room.     Experiments  have  sbown  that  it  is  highly  poisonons,  and 
diia  ei|iUina  Lbe  fact  that  air  fouled  by  respiration  is  much  more  doletcrions 
that  vitiated  by  combustion  or  by  the  addition  of  pure  carbtmic  arid 
Parkfs  fttuteM  that  "allowing  the  falleHt  effect  to  all  other  agencies, 
i*  Du  doubt  that  the  breathing  tlie  vitiate«l  atmf»phere  of  respiration 
hv  ft  IDoat  injurious  efi'cot  on  the  health.     iVrsims  soon  iieeome  pule,  and 
fHTtxally  Itiflp  their  appedte,  and  after  a  time  decline  in  muscular  strength  nnd 
ipirita.    Tbe  aeration  and  nutrition  of  the  blood  seem  to  be  inU-rfered  with, 
aad  tbe  irei»eral  tone  of  the  system  fulls  Ijelow  par."     Under  such  circnm- 
iK  prolonged  ;    the  reparative  pinver  is  loss*   wounds 
'((_'  jMaicnt  18  more  readily  affe<!ted  by  any  local  or  general 
iiift-etire  proccw  to  the  poison  of  whirh  he  may  be  exposetl. 

Tbe  apecial  contamination  of  a  surgical  wanl  may  nrise^  first,  from  the 
practice  in  Uie  utmottpherc  of  the  gaseous  products  of  decomposition  ; 
■soDodly,  froto  a  great  abundance  of  the  organic  particles  which  act  oa  the 
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fermeiiw  in  ^Wi.rnpoBition  :  thirdly,  fiom  the  prcwuiiP  of  ilnoil  piirticIeB  of 
the  dischiirgCH  from  woiindn  or  sua's  :  au(]»  liistlv,  by  the  ettiitaj^ia  ttf  spccifii! 
infective  prrx-esses,  wlietlier  ^renrfHl  or  Iwal. 

Thi^  ji:ii8t'(nw  |)rodiirr!*  uf  dt'comiiosition.  consisting  of  Bulpliurctlcd  hydro(j^»n, 
sulphide  of  nniinoiiinni.  iWr  nmmonia,  carburt'tbod  hjdrojjcn,  oarl)oriic  acid, 
and  ?nanyothei'B  uiuloubtodly  tend  to  a^'^ruvate  the  symptoms  produced  by  the 
nc<'uiiiul»tion  of  ilic  prodnctM  of  i\'Mpiration  ;  but  it  is  impossible  to  sopftrate 
the  eUects  produrod  hy  tho  former  from  tliose  of  the  hitter,  wiih  which  tliey 
must  rthuost  netr-Hsariiy  hv  c<imphi*4ite<l  in  u  hospital  ward.  Purkcs  stiites  Lliat 
the  piitrefyinu''  Hniiiml  innttrr  which  frequently  uwHimidaleH  about  camps 
during  war  fonns  one  '»f  the  principal  causes  of  diaiThoea  and  dysentery  ;  but 
it  is  only  in  military  practice  in  which  large  numU-rs  of  woiindwl  must 
occasionally  Iw  parked  rlusoly  lojfether  and  their  wounds  ne}flecletl  for  want 
of  ftufficicnt  surL^'ical  a.ssist4ince,  ti)iit  putrid  discharges  cnuld  accnmulate  to 
such  an  extent  lis  to  develop  these  disejises. 

Secondly,  th«  air  of  a  ward  containing;  many  foul  wounds  lia«  been  shown 
to  contaiu  u  ^rreat  (excess  of  organic  matter,  but  it  is  impossible  to  separate 
the  cffVM'ta  priKluccd  by  it  from  those  itf  ftml  air  pfeuerally. 

Thirdly,  microgi'opic  examination  Ims  demonstrated  the  presence  of  dried 
pus  cells  in  the  uir  of  sur;>;ieal  wanis  in  addition  to  the  ej^ithelium  ahravs  met 
with  in  inhabitcfl  n><»ms.  It  has  been  suppotK^il  by  some  that  these  might 
possibly  act  as  the  material  of  contagion ;  tliat  they  may  be  the  bearers  of 
contagion  cannot  renflonably  l)c  doubted. 

Lastly,  the  air  of  surgical  wards  is  apr  U%  be  contaminated  by  the  contogin 
of  spwMtic  infective  proces«*g,  suol»  as  Imspiiul  gangrene,  erysi[K'Ia8,  pyromia, 
itc.  The  exact  nature  of  the  *.Hjnt4igiimi  in  all  these  discasi^s  is  not  yet 
deSnitely  ascertained.  This  much  is  certain,  that  the  poison  in  all  is  par- 
ticulate :  it  is  never  gu^eons.  Ita  activity  can  be  destroyed  by  those  dieoiical 
8ub6tanc<-H  that  we  ^'lass  aw  antiseptics.  In  the  majority  of  cases  the  sjtccific 
infective  prtx-e&s  romuu-nct.'S  in  u  wound,  the  discharges  of  which  are  In  a 
putriil  stutt*  ;  and  those  metho4ls  of  treatment  which  are  best  calculated  to 
prevent  putrefaction  also  serve  Ix'st  tt»  prevent  the  cK-currence  of  infective 
processes,  erthor  local  or  general.  It  may  liow  be  said  to  he  jtracticully 
proved  that  all  these  unhealthy  spreading  infhimmations  are  aci-ompanie*i  by 
the  presi-nce  of  microscopic  organisms  in  the  discharges,  and  often  in  the 
lymph  sfmees  near  the  wound  ;  and  the  view  is  now  liiiivcrsallv  accepted 
that  these  micro-organisms  are  directly  or  indirectly  the  cause  of  the  uidiealthy 
pn»ce«ses,  and  that  iufection  is  brought  about  by  the  actual  tninsference  of 
some  of  these  living  particles  fmiu  one  patient  to  another.  In  the  human 
subject  erysi|ielas  has  Iteen  definitively  pMved  to  1*  caus*'d  by  the  invasion 
of  the  lymph-«imcr8  of  the  skin  by  a  s|ie(-tho  futi;;iis.  Koi'h  bii«  shown 
tiinl  diaeiise*  clrjsely  ruwmbling  gangrenous  erysipelas,  guptie  infectio?»,  and 
pyamiia,  as  they  occur  in  the  human  subject,  can  l>e  artiticially  produced  in 
animals  ;  that  each  diseitse  is  accoinpanie<l  by  the  jtreseiice  of  a  distiru't  form 
of  micron irtrati ism,  and  that  it  can  I'c  trunsmitteil  from  ime  aninml  to 
another  by  means  of  infintti-dimal  iiuantities  of  the  blood  or  exudation  fluids 
containing  the  characteristic  organism.  That  the  organisms  or  their  B|>ore,H 
retain  their  \itality  after  being  dried  has  Iwon  clearly  proved  with  r^^ganl  to 
the  somewhat  analogous  di.^u-nse  of  anthrax  in  cattle.  This  dis<,'ase  is  due 
to  a  nKl-ffluipeJ  organism,  the  bacillus  anlhraciH,  of  such  site  that  its  life- 
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himifTj  CAii  i»e  (uniraiely  studied.  It  hus  been  found  th»l  under  txTtain  con- 
ditiMM  minuU*  8IIOIV8  are  developed  in  the  liHciiltis,  and  tliat  when  tiiis  has 
tekeo  pUccr  h\o*A  containing  the  virus  inny  Ik.^  dried  and  kept  in  thiit  state  for 
•jmx%  vithoat  losing  iu  virulence.  lu  this  state  it  is  easily  conceivable  that 
ii  eonid  be*  dissi-minated  hy  the  air.  It  is  well  known  that  the  viros  of 
ita,  «nuIl-pox.  and  scarlet  fever  e(|n«lly  rt^ist  the  effect-*?  of  drvinj;. 

Ikt  faet  of  equal  importance,  which  was  tiret  di(*oovei-ed  by  1'u.steur  and 
inU  is  that  the  virunof  splenic  fever  and  that  of  a  jieculiar  form  of 
rruia,  common  in  fowls,  known  as  chicken  cholem,  lose  considemUy  in 
Tirnlefioc*  if  tht;  organisms  which  form  their  essential  part  are  cultivated  under 
lkCi(m«  \vh(ch  are  not  favourable  to  their  p-owth.  The  converse,  althoujrh 
lly  well  proved,  is  probably  true  also, — that  a  virus  of  low  intensity 
in  virulence  if  cultivated  in  a  nie<liuni  suited  to  its  I'rowth  and 
ilevritipiiieiit.  Such  a  medium  for  the  tj^rowth  of  pathogenic  or^T'^nisms  is 
foand  ID  the  feeble  tissues  and  nnhealthy  sores  of  fHitients  wcakenc^i  bj 
fanttUifop-  the  imptire  atmosphere  of  an  over-crowded  ward,  and  it  is  thns  that 
infiBetiTc  prtteeflHes  of  inten;»e  virulence  may  l>e  deveIo[»eiI.  Our  kriuwIedKC  of 
the  COndi lions  under  which  the  virus  is  dcvelofu'd  in  ho^ipital  L'anj^R'ue  and 
pinnuiA,  i»  wtill  very  far  from  perfect ;  but  thi»  much  is  cenain,  that  they  are 
cMbnlially  HIth-<1isea»i.9,  and  may,  if  the  term  be  allowable,  be  niaiiufactur«d 
In  any  lio«ptt«1  or  house,  h<^wever  clean  or  well  situated,  by  the  acc-iimulatioa 
vitidn  il  of  t<io  large  a  number  of  patients  suffering"  from  wounds  the 
diidkat|t««  of  which  are  in  a  state  of  decomposition.  It  is  probable  that  the 
eoii<a|»m  <if  some  of  these  diseases  arc  destroyed  by  oxidation,  especially  if  at 
the  ame  time  they  are  exposed  to  bright  sunlight ;  but,  be  this  as  it  may,  it 
it  eridetu  that  a  want  of  free  ventilation  must  lead  to  a  cono^ntration  of  such 
poiflonc  as  an;  disseminated  by  the  air,  and  at  the  same  time  the  pati(.'nt*s 
body  will  \k  rundcnil  more  susc^cptibIe  to  their  inOnence  as  its  vitality  becomes 
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Id  the  prevention  of  the  effects  of  o\er-erowdin^  we  have  to  consider  first 
Ibe  titiation  of  thf  air  by  the  natural  proci^sscs  of  reepirali<m  and  excretion  ; 
add,  •rc^ndly,  fonlinp  of  the  atmosphere  by  the  emanations  from  wounds 
«id  eofw.  The  first  of  these  causes  of  impurity  is  unavoidable,  and  it 
n  only  by  providing  sufficient  air  for  each  patient  and  ehani^inj;  it  with 
iiaficWnt  fre«]ueocy  tluit  its  evil  effects  can  be  prevented.     In  determining 

Ui*- '-''(pn  of  the  air  of  a  room  or  ward  the  carbonic  acid  present  is  taken 

•»  'A  of  the  degree  of  imparity,  as  it  is  easily  estimated,  while  the 

d^tirruiioatioD  of  the  organic  matter  i<r  almost  impftssibie.     Parkes  and  l)e 
(^iMiniKint  give  M>  per  liaio  volumes  of  totid  ttirlMmic  acid  in  the  air  as  the 
baiit  fif  rmpurity  aJlowable.     Of  this  about  *2  is  derived  from  respiration  ar.d 
ri'tiuiinder  is  the  normal  quantity  pivsent  iu  the  atmosphere.     In  onler  to 
intain  the  air  ut  this  standard  an  ordinary  man  requires  to  be  sup])tic<l 
'  ■   pi.T  hour.     This  i?*  the  minimum  quantity  of  air  that 

!'•  irpofc,  and  it  would  evidently  Ite  unwise  to  tnist  to  this. 

Ttr  rule,  (berffiify,  laid  down  is  that  at  \g^i  4iM)i)  cubic  feet  per  hour  must 
\^  r^.v  .i..<|  \x\  onler  that  this  amount  of  air  may  be  obtained  withont 
ri  ■•  patient  U*  dniujirhts,  n  suiBcient  cubic  space  must  be  allowed  for 

»  .HI  that  if  the  air  l)c  chan^'ed  from  three  to  Hnir  times  i>er  hour 

ti>'  ■   inii'iunt  may  bo  supplied.    I'nder  cxce|»tional  circunistnnces  Iiuin 

cakiic  fets  per  heaii  nii;^ht  Uiiis,  witli  g(H)d  ventilation,  be  made  Hullioient :  but 
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0  Rurgeon  wonid  l>e  content  with  this  if  he  could  obtain  more;  ae  in  civil 
practici*  he  nitvnys  win.  The  rule,  tliereforc,  luid  down  in  the  coustriiction  of 
hoepitals  is  that  uHch  patieut  shall  he  allotted  from  I.'hio  to  ifooo  euhic  feet  of 
,  the  larger  space  U-ing  re^juired  for  infectious,  or  surgical  cases.  In 
er  to  maintain  a  proper  degree  of  separation  nf  the  patients  each  must  be 
illotted  from  loo  U)  Ijn  square  feet  of  floor.  The  effective  heij:ht  of  a  ward 
for  the  purposes  of  ventilation  d<x*s  not  exceed  12  feet.  Not  only,  however,  is 
fi})arfi  rc<piin^d,  but  chanj^c  of  uir,  hy  proper  ventilation,  is  equally  needfol. 
Military  experience  htis  shown  conclusively  that  clinrches  form  the  worst 
poeBibIc  hospitals,  for  in  these  building's,  although  the  cubic  space  per  head 
is  frequently  enormous  owing  to  the  great  height  of  the  buitdiug,  the  Hoor  area 
is  oomimratively  small,  and  little  provision  is  usually  made  for  elhcient  change 
of  air. 

The  second  cause  of  vitiation  of  the  air  of  a  sui^ical  ward — the  emi 
tions  from  wounds  and  sores — is  more  or  less  completely  under  the  control  of 
the  surge^tn.     Wounds  do  not  necessarily  add  to  the  impurity  of  the  air  of  a 
ward  ;  it  was  the  decomposition  of  the  discharges  and  the  effluvia  so  developed 
that  gave  rise  to  the  evil  consequences  formerly  so  famiJiar  to  most  surgeons., 
Experience  tend«  to  show  that  if  decomposition  of  the  discharges  l)e  alisolutelyi 
prevented,  a  case  with  a  wound  vitiates  the  uir  of  a  ward  no  more  thau  ono 
without  ;  and  in  the  present  day,  when  the  powers  and  ))ro|>erticsof  autiseptics 
are  so  well  nnderstood,  there  is  never  any  excuse  fur  a  wound  becoming  a 
source  of  impurity  to  the  surrounding  air.     Shouhl  decomiiosition  be  unavoid- 
able, as  it  still  is  in  many  cases,  it  is  easy  to  a)«orb  the  discharges  in  somBJ 
antiseptic  da-sbing,  which  will  completely  disinffct  them  as  fio<tn  as  they  leav* 
the  patient's  body.    Xu  surgeon  doubts  that  an  accunmlation  of  putrid  wounds! 
in  a  ward  gives  rise  to  unhealthy  processes,  such  as  pyaemia,  septicaemia, 
hospital  ganga'ne,  and  the  like.     If  such  diseases  do  anse,  most  arv 
that  the  ward  must   Ikj  thoroutrhly  disinfected  before  it  can  safely  be 
again.     Surely  it  is  more  rational  to  commence  the  disinfection  at  the  BOt 

mischief — that  is  to  say,  the  wound. 

A  sufficient  cubic  sjtfice,  free  ventilation,  and  cleau  wounds,  are  thereforv 
tials  of  a  healthy  h<j«pital.    Attention  to  tliese  three  conditions.  •'  " 
the  latit,  luifi  in  many  <*ontincntal  hospitiils  reduced  the  dcalh-nif««  to  I- 
quarter  of  what  it  was  in  former  timeei.     Care  intist  In-  tukcn  i- 
Tejitilation,  tliat  the  free  current  of  air  is  maintained  both  by  i 
It  is  from  want  of  this  precaution  during  night  cj^iMciallj  thut  < 
often    resnlta.     The   importance  of  jnainUuninc  •  (Kcient  ^    ■ 
night,  and  the  little  danger  to  be  apprehended  from  \\v 
night  air.  were  so  forcibly  pt>inted  out  ringuiu 

NurHwij,  and  arc  now  so  universally  a*l. 
add  the  testimony  of  my  experience  to  the   \n\\\\^ 
cold  weaUier,  also,  there  is  au  great  a  di-pr^ 
jiatienta  to  shut  up  wards  and  rooms,  thtr  ' '         ^ 
oontaminuteil  ;  and  hnnce  it  is  that  <  i\> 
during  winter  uml  early  spring,     'li  > 
being  th«  cause  of  these  :  and  no  di'u* 
windows  and  doors  to  l»e  •^'i'"    <"  - 
])anies  that  wind.     It  is 
supply  of  pure  air  in  V- 
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but  equally  in  private  dwellinjfs.     The  fact  has  offcen  been  ol)8erved 

bsffltanr  practice,  and  the  Franco-* iennan  War  broufjlit  it  into  stronp:  reMt»f 

—that  tlioee  rtounded  fare  beet  who  are  treated  in  open  huts  or  ttnts,  wliilut 

Uitwe  who  are  placed  iu  the  apparently  more  favourable  c<*ndition8  allordcd  by 

mpAv  hoQBCs  become  decimated  by  those  scourges  of  military  sui-jL^cai 

pictice,  pyieniia  and  bospitid  triinjrrene.     It  is  the  difference  in  the  hytrienic 

armngemeutfi  in  hcspitiils  that,  more  than  any  other  condition,  infliienrea  the 

nryins;  rate  of  mortality  iu  ditrerent  institutinns  ;  and   it  is  obviouH  that, 

(ttrru  jHinbus^  those  patients  will  have  the  best  prospect  of  recovery  who  are 

oogt  scTopolousJy  attended  to  in   this  respect ;  that  no  cases  of  operation 

ibonld  be  placed  in  ill-ventilated  wards,  or  in  those  that  contain  more  than  a 

(cztain  percentage  of  patients  sufferiu'r  from  wounds  or  sores,  the  discharges 

from  which  are  unavoidably  fcml  ;  and  tliat  the  performance  of  operations  in 

close  and  ill-ventilated  rooms,  or  in  houses  situated  iu  over-crowded  neigh- 

bonrh«*od8,  should,  as  far   bb   possible,   be   avoided.     The    faulty  hygienic 

conditions  that  are  still   too  frerjueiitly  met  with  iu   hospitals,  are   alike  a 

cruelty  to  the  jtatieut  and  an  injustifc  tu  the  Surjreou.     The  cruL-Ity  to  the 

paient  consists  not  only  in  exposing  him  to  an  increased  chance  of  death — 

ur.  as  it  is  commonly  cidled,  "  to  a  higher  rate  of  mortality ''  from  septic 

that  are  preventable,  and  that  are  the  direct  outcome  of  the  defective 

arrangements  of  the  institution — hut  innubjecting  him  to  a  prolonged 

and  imperfei^t  convalescence  ;  either  or  both  of  which  conditionH  may  l>e  taken 

as  the  measure  of  the  ucglect  of  sauitary  nrrangcmcuts  in  a  hospital. 

But  want  of  attention  to  e^nitary  hospital  lUTniigement  is  ec[ually  an  injus- 
tice to  the  Surgeon.  His  reputation  sufU:rs  by  an  increased  rale  of  mortality 
amongst  his  patients  from  rauaes  which,  though  [)reventable,  arc  altogether 
beyond  his  control  ;  an  undue  burden  of  anxiety,  reBponsibility,  and  care  is 
thrown  njion  him  by  the  necessity  under  which  he  lies  of  waging  a  constant 
warfare  against  septic  hospitivl  influences. 

Attctition  to  hoflpitsl  hygiene  is  by  no  means  of  so  modern  a  date  as  many 
iqjpear  to  suppose.  The  Surgeons  of  the  last  century  paiil  great  attention  to 
it,  and  their  success  was  proportiomitely  great.  Thus  Alanson's  success  in 
afflpuui[,ions  has  never  Ixfen  HurpiLssed,  and  rarely,  if  ever,  etjimlled  even 
with  the  aid  of  antiseptics  and  of  every  modem  itpi)liauce.  Writing  in 
l?'*^  ('*  Alanson  on  Ampat^tion  and  the  After-treatment,"  Loudon,  17^2), 
be  says  (Preface,  p.  lo),  that  he  amputated  iu  thirty-five  cases,  such  as 
promiscuously  occurred  in  the  Liverpool  Infirmary,  without  ifu  loss  of  a  9ingh 
L  The  symptomatic  fever  was  slight,  and  there  was  not  an  instance  of 
dary  hffimoiTliiijie  in  the  whole  series.  Alanson  was  a  sanitaiT  reformer 
in  bis  day  :  and  had  his  insinictions  been  followerl,  thonsands  of  lives  would 
have  l>een  saved  which  have  since  his  time  been  wantonly  sacrificed  by  the 
neglect  of  hygienic  measures.  His  advice  is  so  praf^tieal  that  it  deserves  the 
tive  study  of  the  modern  >?urgeoD.  He  says:  "The  nir  in  which  the 
is  to  be  conducted  is  a  point  worthy  of  your  greatest  attention  :  if  possible, 
the  nxjm  should  be  spacious,  and  in  an  open,  wholesome  situation.  It  is  well 
known  that  in  hospitals  which  are  situated  in  pipjaifous  t<j\vns  and  nre  much 
wded,the  salutary  influence  of  the  air  is  so  altered,  that  cr>mp<->und  fraotures 
other  important  surgical  cases  prove  peculiarly  fatal,  and  that  such  frac- 

may  almost  certainly  he  cured  in  the  country."  .  .  . 
The  operation  of  amputation  done  in  the  country,  as  above  described,  will 
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be  followed  alnj<>8t  certainly  with  a  speedy  cure  ;  there  the  consequent  *?yrap- 
toms  are  triflinjr,  nearly  the  whole  internal  surface  of  ihe  wound  unites  by  the 
first  intention,  the  Riippimition  consequently  is  saiHll."  .  .  . 

**  Many  hospitals  arc  so  tainted  l>y  uiiwhulenonte  etiluviu  that  they  arc  rati 
a  pest  than  a  relief  to  tlie  ohjwte  they  e*mtain."     (Op.  cit.,  pp.  HI* — 112.) 

Then  follow  hixteeu  distinct  paragraphs  or  Leads  of  the  uiuhL  useful  Banit 
advice,  which  *'  are  hunihly  recommended  to  those  who  have  the  caiv  of  hi 
piUils  iu  want  of  ftucfi  attention."* 

This  code  i>f  re(^uhitions  doservei*  careful  study.     In  it  Alannon  advises  : 

That  no  ward  should  be  iiihabit4^rd  fnr  nmre  than  four  niontfis  at  u  time 
that  it  be  cleansed,  whitewashed,  and  purified.  That,  the  **  bed-stocks  "  U- 
iron  :  tlie  bedding  frequently  chnnr^ed,  and  made  nf  inexpensive  materials  ai» 
tliat  it  may  eanily  be  renewed  :  and  tliat  when  tho  weather  admits,  it  l»e  e 
IM^se<l  to  llie  o|K.'n  air  for  several  liours  a  day.  That  dirty  patients  be  stripi 
of  their  clothin;;  before  admiK^^iun  :  that  they  have  a  warm  hath  and  theti 
cluthed  in  dresses  pn>vid'jd  by  the  hospital.  That  tlie  infected  clothes 
baked  in  a  properly  ofmstnu'ted  oven.  That  newly  admitted  patients  be 
into  clean,  well-ventilated  wards.  That  all  incnrabjo  and  infectious  cases,  an 
espL'cijilly  chmnically  ulcerated  lejrs.  In-  i-et'used  admission.  That  offeti^ive 
gangrrUdiia  and  putrid  sores  be  placed  in  distinct  rooms,  aud  not  sufTcMvd  to 
infect  a  wl»oIe  ward.  That  thei*e  should  Ite  particular  ro*)m«  provided  lor 
patienfA  who  have  nnderjrone  oi>erati(m8  ;  that  they  should  he  airy,  never  lonp; 
inhabited^  and  afterwards  cleatiseil  and  ventilated.  That  a  hospital  should 
never  be  crowded  on  awj  arcouni,  and  always  so  lanre  tiiat  a  jxirt  may  be 
uniidiabited.  That  the  windows  be  opened  fur  a  certain  ntiniber  of  hours 
daily.  And  lastly,  that  every  hospital  should  have  a  "  house  in  the  country," 
in  other  words,  a  "  convates(*ent  home/*  attached  to  it.  Modern  science  has 
enabled  us  to  determine  the  true  natuR-  of  those  conditions  that  lead  to  hr«pitAl 
infL'Ctiori.  hut  sanitary  practice  has  not  as  yet  gone  in  advance  of  the  admirable 
pre<.*<'pls  laid  d'»wn  tiy  Alan«*>n  more  than  a  century  ajro. 

The  mortuh'iy  arisinjj  from  inattentitm  to  these  varioua  hypienic  conditions^ 
whether  want  of  cleanliness  in  the  wound  or  Mant  of  pure  air  in  the  ward,  is 
not  a  necowity  of  the  operation,  but  rises  and  falls  accordinsr  as  the  treatment 
of  the  wounds,  or  the  circumstances  in  which  the  patient  is  jilaced,  depart  more 
or  let»<  widely  from  those  conditions  that  are  necesKiry  to  the  maintenance  of 
health.  The  t"pet|neucy  of  the  occunvuce  of  erjksipelas  in  an  institution  may 
1)6  taken  as  an  indication  of  neglect  in  its  sanitary  arran^ments.  Pytemia 
and  septicirmia  as  u  nde  indicate,  in  addition  Ui  general  neglect,  a  want 
cleanliness  in  the  wounds,  and  reflect  to  a  certain  extent  upon  the  Surjreon 
well  as  the  institnliiin.  These  discaACS  are  preventable,  and  outrht  to  be  p 
vented.  Surely  the  first  aud  most  essential  reipuaite  of  a  hospital  is  that  it 
not  a  fionrce  of  disea^'  to  its  itiniati^s — that  those  who  are  compelled  to 
itH  aid  shall  not  suffer  from  its  effects. 

The  exposure  of  a  patient  after  an  operation  to  the  cmitaijious  tmanaHona 
of  septic  diseases  from  other  sick  or  wounded  patients,  is  attendee]  with  tlie 
mi.*t  fatal  consetjnences.  Whenever  it  is  practicable,  every  case  of  septic 
disease,  such  as  pyaemia.  er)"8ipelas,  inllnmed  lymphatics  (»r  veins,  or  hospital 
ganjn"cne,  »ht»uld  W  rigorously  excluded  from  the  wjtrd  or  room  iu  which  otlier 
]>atienu  with  operation-wounds  happen  to  be  lying  ;  and.  if  ]x>ssible,  the  same 
nurft»*i*.  drtavr*..  or  sur^ons  should  not  Ix'  allowed  to  go  from  the  infected 
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IT,  nor  shall  111  the  aarae  appliniu'es.  dressiujrs,  or  8])on«rca  be  used  for 
"hen  tliia  is  not  po^ibW»  the  dnn'.'tT  cf  infection  niny  fx?  j^ntly 
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autuoptics  to  tbi.-  woui 
■mI  tbe  beftltby.  lireat  care  al^o  Bhould  Ik*  taken  in  iht-  ]>Qrif]fation  of  Lht* 
bedding  ihat  hits  lieen  used  by  patienttt  suffering  from  ecptic  disease ;  tlie 
blar*  ' -■  ■  irfji'ially  wv  apt  to  harbour  infection  lon'r,  and  must  be  thoroughly 
dii»  i*y  lieiit  or  ity  ciHcii-nt  cheinical  antisrptirs. 

4k  T)m  Special  Conditions  directly  excited  by  the  Operation  itself 
pndispcsed  to  i.y  tfir  rirciini>^i-.inccs  ihax  uv  huve  jii>t.  hc^-n  mnsiderini;,  and 
eoninijiily  leadinir  to  a  futul  renulL,  of  whidi  they  are  the  immediate  ocx^naiou, 
mx^  the  follovring  :— ShtH-'k,  ExbansLioii,  Htumorrhu^re,  Crau*rreue.  Tetanus, 
Pjrwniia,  Scptu'iemin.  Erj'siitelus,  und  other  DilVnsc  Infiammations.  These 
GWUM  of  death  are  so  various,  and  t'om|)rit<e  so  many  dititinct  diseufies. 
ibai  f  skntl  do  httit*  nuav  here  than  mention  them  :  refL'rrin^  the  a'oder 
to  tbo  different  chapters  iii  the  body  of  the  work,  in  which  eaeli  is  specially 
irau«d. 

Tbe  Skoek  of  an  O/yjatwn  nmy  prove  fatal  in  various*  ways  :  from  the 
BSTcrity  of  the  mutihition,  ii£  in  a  cnKO  of  double  amputation  ;  from  the 
MTTOCB  centres  l»eini^  implii?atrd,  as  in  the  rnnioral  from  the  fact*  »»f  lar^e 
luiBoan  tliiit  have  connertiona  with  the  base  of  the  sktill  ;  from  fear,  or  from 
like  itfAte  of  ucrvuus  depre.>«siou  into  which  the  patient  has  previously  fallen, 
oasto^  Ititu  Ut  f«el  the  influence  of  uu  operaiiou  dinproportionately  to  \i» 
wfvity,  Tliese  various  ert'ecl^  of  sh<K?k  have,  however,  been  much  lessened 
sanoe  anaxsthotics  have  been  {rem'mlly  administered  in  operative  8urp.'ry. 
AaMtlMaia,  however,  does  not  remove  the  pliyi^ical  im|iri'»&ioD  protlured  on 
iba  0pU!m  by  a  s^neru  mutilation  ;  hence  the  influence  of  a  serioun  and 
pnloBKtd  operation  is  still  manifested  in  the  production  of  shock,  of  collapse, 
ar.  '     '  verA'.  even  thon^h  the  [>atirnt  have  nuRered   no  actnal  pain. 

('•  ;t.sa]»|)Civrto  exercise  a  peculiarly  dejiressini^eirect  on  the  nervous 

sysieni,  even  ihoui^h  no  \mu  be  eX[K*rienced.  Thus,  in  castration,  at  tlie 
■Kunenl  of  the  division  of  the  Hfiermatic  cord,  the  pulse  will  sink  markedly, 
rvcQ  tliou^h  the  patient  have  been  fully  ana^sthctisefl. 

SrMnutifm,  vtilhout  any  tuutrible  local  or  roust itutionnl  disease,  is  an  ocoa- 
cauMH*  of  death  after  severe  ojwrations  ;  more  jiarticularly  in  delicate 
in  feeble  or  debilitated  subjrrts,  in  those  who  have  lo^t  much  blood, 
or  who  hare  be<^'omc  weakened  by  pn^traeteH  suppuration.  A  lar^e  nunil»er  *»f 
the  deaths  formerly  recorded  as  duo  to  exhaustion  were  doubtless  the  effect  of 
ilt  -  -  '  ^injr  from  the  alisorption  of  putrid  matter  fiom  unclean  and  imiter- 
(c  '-d  Hounds. 

UtumtfrAofff^  if  very  ro[iioiis,  may  lie  immediaioly  fiit^l  ;  or  may  increase 
the  shock  so  that  the  (uitient  nmnot  rally  ;  or,  by  weakeniii};  him  and  louerimf 
his  nudity,  it  may  render  him  more  liable  to  be  atTccte*!  by  unhealthy  intlam- 
Hud  septic  processes,  which  fr*H|nently  t-erminate  in  death.  The 
frotu  thfttfi  secondary  and  indirect  effects  of  excessive  hicmorrhaj^c  is 
xerf  iSTmt.  Hlood  once  lost  is  not  easily  ivplaced  in  advanceil  life,  and  at 
say  period  its  exix^ssive  loss  may  [K^rmunenLly  impair  the  const itution.  it 
hsB  hei*n  shown  by  exjioriment  that  animals  previously  weakened  by  loss  of 
hU»>d  an;  xnorc  readily  infected  by  patlio^'cnic  orj^auisms  than  those  in  a 
unrmal  condttion,  and  this  explains  the  fact  that  patients  who  have  lost  much 
blood  inakv  sluw  recoveries,  often  interrupted  by  intercurrent  diseases  whioh 
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raay  prove  fatal.  For  these  rcusons  haemorrhage  should,  as  mnch  as  possible, 
be  [trevented  during  the  perfonuaiice  of  an  operation. 

When  hwmnrrhasre  occurs  within  twcnty-fonr  hours  of  an  operation,  it 
usually  pro('ee<l8  from  iraiierfect  ligature  of  the  vewjels  or  from  arteries 
blec^ling  aft^*r  the  commencement  of  reaction,  which  hiul  not  furnislicd  blood 
whilst  the  patient  was  under  the  influence  of  the  shock  of  operation.  On 
recovery  from  nntesthesia  also,  it  not  nnfrequently  happens  that  nrtories  be^in 
to  spout,  which  yielded  little  or  no  blood  whilst  the  patient  was  insenRihle. 
In  these  circurastances.  hseniorrlmge  is  of  far  less  moment,  and  is  less 
frequently  fatal,  than  when  it  ownrs  at  a  later  jjcriod,  in  consequence  of  some 
morbid  condition  of  the  wound,  and  frequently  in  association  with  local  diffuse 
inflammation  or  general  infective  processes. 

Oatu/ren^  from  purely  Iwal  conditions,  as  in  a  limb  from  excessive  traumatic 
violence,  or  in  a  strangnlfited  hernia  in  consequence  of  prolonged  srrangidation 
of  the  gut  before  operation,  is  an  occasional  cause  of  death. 

Tetanun  but  rarely  o(M3asioiiH  death  after  operations  in  this  country.  When 
it  does  iKXiur,  it  is  more  fi*equeutly  after  the  lesser  than  after  the  greater 
operations  that  it  develops  itself. 

Intrrnai  Jntftimmadona  of  an  acute  character  may  carry  off  the  patient 
alU-r  an  opemtion  in  two  ways.  Inflammation  of  this  kind  may  have 
existed  ante*-*edently  to  the  operation,  being  the  disease  for  which  it  is  per- 
formeti  :  and,  being  unchecked  by  the  operation,  may  continue  its  course  and 
destroy  life.  Thus,  when  a  child  dies  after  tracrheotomy  for  diphtheria,  death 
is  not  in  general  occasioned  by  the  o(H.'nitiou,  but  by  the  extension  into  the 
Inngs  of  the  disi-ase  for  which  it  has  lieeu  [lerformed.  Or  the  inflammation 
may  be  the  consequence  of  the  operation  ;  as  when  ijeritonitis  ixx-un*  after  the 
operation  for  strangulated  liemia,  or  meningitis  after  the  skull  has  been 
trephined.  But  it  is  not  by  the  action  of  any  of  these  direct  results  that  an 
operation  usually  proves  fatiil.  In  the  great  majority  of  instances,  dejith  is 
occasioned  iu  a  more  indirect  manner  by  the  development  of  infective 
inflammations,  to  which  a  neglect  of  hygienic  laws  acts  sj*  a  powerful  pre- 
di8|x>sing  cause. 

Local  and  (irnpral  Infective  iJisMses  of  septic  origin,  such  as  wound- 
diphthcriu,  ho.spital  gangrene,  erysipelas,  pytemia  and  seiiticjemia,  were  formerly 
fn»queiit  cauKes  of  death,  more  particularly  in  large  towns-  They  were  the 
dread  of  surgeons  and  the  scourges  of  hospitjils,  and  to  them  were  probably 
due  three- fonrthii  of  all  deaths  afler  operati(ms.  This  proportion  has,  how- 
ever, been  greatly  reduced  by  improved  metliwJs  of  treating  wounds,  and 
gfreater  attention  lo  the  sauitan*  arrangements  of  our  hospitals.  In  the 
j)roduction  of  the^e  diseascfl,  an  impure  bloo*!,  loaded  with  effete  materials 
retained  througli  habitual  disivgard  of  the  ordinary  rulcn  of  hciilth  or  thntugh 
defective  elimination  by  the  kidneys  and  skin,  acts  as  a  potent  predisposing 
cause.  In  these  circumstances,  it  is  not  tlie  extent  of  the  wound  Uiat 
determines  the  dangerous  results.  A  men*  hriMich  of  surface,  however 
trivial,  irt  suflicient  u*  form  a  starting  point  for  these  morbid  processes.  The 
amputation  of  a  t<:»e  may  be  as  fatal  as  that  of  the  thigh,  or  the  removal  of  a 
small  nthoromatoiis  cyst  of  ihe  scalp  an  tho  ahlation  (»f  the  breast  ;  the  only 
ftdditioDul  danger  essentially  couucrted  with  the  greater  operation  being  the 
iaoimaed  risk  fnun  shock  and  hiemorrhage. 
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PRKPARArPION     FOR    OPSRATIOK. 

J 

The  Sor^-on,  being  convinced  of  the  necessity  of  an  operation,  shoulil  fully 
lij  lefoTv  his  patient  the  state  of  the  cum%  in  order  to  obtain  his  consent  and 
Uut  of  his  family.  In  the  event  of  the  patient  refusing  to  Hubmit,  the 
Sunr.Niti  must  be  guided  partly  by  tbe  nature  of  the  propo^  operation  ;  and 
f«nly  by  thti  state  of  tliy  patient,  and  his  capability  of  formiiifj:  a  correct 
)tld|rroeiit  of  hia  caae.  If  the  operation  !>e  one  of  expediency,  merely  for  tb& 
reiJcf  of  an  infirmity  or  the  removal  of  an  ailnaent  wliich  does  not  directly 
j<<;i«nlift'  life,  no  SarfrC'in  would  think  of  undertaking  it  without  the  full 
patient.  If,  on  the  other  hand,  it  be  an  operation  that  it*  accessary 
■ation  of  life,  in  which  delay  may  l»e  fatal,  a**  in  one  of  the  fonr 
of  surgical  urfrency,  \'\%.^  dangerous  htpmorrhaire,  asphyxia,  over-diatended 
bhdder,  or  stran^'ulute<l  hernia,  and  if  tbe  patient,  unaware  of.  or  incafuihle  of 
betng  made  to  understand,  the  necessity  for  immediate  motion,  be  unwilling  tO' 
«netit  to  the  prop4»sal,  the  Surgeon  will  truly  be  placed  in  a  dilemma  of 
Hudotts  np>p>inHibility ;  betwi>en  allowing  the  patient  to  fall  a  sacrifice  to  his 
i^wtitttry.  iguoranc*e.  or  timidity,  and  attempting,  perhaps  unsuccessfully,  to 
rearae  him  from  dcatli  without  liis  consent.  I  believe  the  proper  course 
(br  tbe  SurgeoD  to  pursue  under  sttch  circnmsUnces,  is  to  judge  for  the  patient 
io  a  tnattor  on  which  he  is  clearly  unable  to  form  an  opinion^  and  to  Ci^mpcl 
hhiit  w  far  OS  is  legal  and  practicable,  to  submit  to  the  necessary  3te|)«  for  the 
pnnrration  of  his  life,  or  to  put  him  under  an  anaasihetic,  and,  when  he  is. 
mooitfdous.  to  perform  any  o[K*ration  that  may  be  require*!.  In  the  event  of 
the  patient  being  iDseosible,  as  after  an  iujory  of  the  bead,  the  Surgeon  most- 
aaDOBuily  take  upon  himself  to  act  as  the  case  recjuires.  Children  cannot  be 
QOllMend  capable  of  gi\  ing  an  opinion  as  to  the  propriety  of  au  ot>eratioa  ; 
tha  QODw-Dt  of  the  parents  alone  is  necessary ;  and,  in  their  absence,  if  the. 
ent  iaaa  argent  one,  the  .Surgeon  muse  stand  in  U>C4>  parentiji,  ataX  take  all 
Nbility  aj»on  himself.  . .  ;, 

in  order  to  penmwle  a  patient  to  submit  to  a  necessary  ojieration  it  is  often 
adrnable  to  speak  to  him  moa>  encouragingly  than  the  circumstanceb  may 
jmHiiy,  but  if  this  be  done  the  wife  or  husband  or  next  friend  must  be  made 
ao^ttuntvtl  Mith  the  exact  state  of  the  case.  In  the  a fler- treatment  the  fianni 
raJc  lutttt  be  followed.  It  would  often  rob  a  patient  of  bis  last  chance  of 
Uim  that  hLs  life  was  in  imminent  danger,  but  the  fact  must 
from  his  friends,  and  the  responsibility  of  communicating 
if  they  tliink  tit  to  do  sft,  may  l)e  left  with  them. 
TheVL*  ]i«iint^  having  been  determined,  the  patient  should,  if  posBiblCy  ho. 
i^njtafMi /or  the  ()p&iatiun.  In  a  great  number  of  cases  requiring  operation, 
«tr%stgQlai«d  hernia,  bad  compound  fracture,  &c.,  no  time  is  allowed  for 
lion,  but  the  Surgeon  must  at  once  submit  the  patient  to  the  knife, 
svi!r  iU*'  stale  of  his  health  may  Ik*.  But  iu  the  more  chronic  cases, 
tune  ia  gi^^n  for  imprc^viug  the  constitution.  TIub  preparation  must  not 
amtiai  uf  any  routine  system  of  purging  and  starving,  which  is  ill  calculated 
Cm  auJbc  the  coiiatitution  tit  to  meet  tlic  call  tliat  will  be  nuide  upon  its  iiowers  ; 
nor,  vn  ih^  other  Imud,  in  blindly  adopting  a  tonic  or  stimulating  rcgirnen  ; 
tan  io  M         I  -  to  the  condition  of  the  patient  and  the  nature  of 

the  o|>  .  "nued.     The  tendency  to  ur)'sipelas,  pyiemia,  and 

dilTiiae  jntlammfitWiiti  generally,  is  materially  Jessencd  by  supporting   tlie 
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feriueuU  in  ilw<tnjjxwitinn  ;  thirdly,  from  the  presence  of  dried  particles  of 
th«  dincliiirgci*  from  vvniinds  or  Bonii :  and,  hislly,  by  the  «yjit.:i^'i!i  <>f  gpecific 
inff.'Ctive  profOHHcs.  whether  jf«nenil  or  local. 

Thf  "Tuseoiia  prudiicUof  docoinposition.conKiBtinK  of  sulphuretted  Iiydm^en, 
sulphide  of  nmuioniitii),  hv<*  hintnonia,  oarhiin>lted  hydm^en,  cflrtKtiiic  acid, 
and  many  othera  uiidduhtcdly  t^nd  to  apprravato  the  Bymploms  prodiice<J  by  the 
HC*!urnulution  of  thtt  productH  of  ampiratitm  ;  but  it  is  iinpoBflible  to  s(*|>arAto 
the  effecta  piXHUircd  by  the  former  fnin  those  of  the  hitter,  with  wliieh  they 
inuKt  ahnoM  iieoeM^arily  be  eMiipIuated  iti  a  hottpital  ward.  PurkeA  Btates  that 
the  ptitrefyini;  animal  imitter  which  frequently  acfumuIatcH  about  campa 
during  war  funim  one  at  the  priiiciptd  euuHen  of  diarrhoea  and  dysentery  ;  but 
it  is  only  in  military  practice  in  which  Inrjje  numbers  of  woundc<l  mnrt 
oeoimionally  be  piickcd  *'lo8ely  totjctber  mid  their  wounds  netflectod  for  want 
of  Hufhfricnt  Hur;:ical  aKsiHtance.  that  putrid  din -bar^eH  could  accumulate  to 
such  an  extent  afi  to  develop  these  diseases. 

Secondly,  the  air  of  a  ward  containing  many  foul  wounds  baK  been  t^bown 
to  contain  a  >;reut  excess  of  oixunic  matter,  but  it  is  impossible  (<;  separate 
the  effetrts  prtnluced  by  it  from  tln«se  of  foul  air  ^euerully. 

Thirdly,  niicroKci»pic  cxnminution  baH  demoiintrated  the  ])resence  of  drM 
pus  ccIIh  in  the  air  of  surgicfd  wards  in  atidition  to  the  epithelium  always  met 
with  ill  inhabited  rooms.  It  has  been  supposed  by  some  that  these  mi^ht 
possibly  act  as  the  maceriid  of  cotita^ion  ;  that  they  may  l)e  tlic  licaiers  of 
conta;;ion  ciinuot  rensorudily  Ite  doubtifd. 

Lastly,  (be  iiir  of  Hnrjfical  wards  is  npt  t4i  Iht  contaniinatcd  by  the  cnntagia 
of  spci'itic  infwtivc  pnH-i'w.'^es,  such  as  h(*pital  gangrene,  erysipelas,  pyiemia, 
&c.  The  exact  nature  of  the  contjii^iuiii  in  all  these  diseafics  is  not  yet 
defiuituly  asccitaininJ.  This  much  is  certain,  that  tlie  poison  in  all  is  par- 
ticuhite  ;  it  is  never  ^ascftus.  Ita  activity  can  l»e  destroyed  by  tlnrsc  chemical 
substJinciH  that  we  ('lass  as  anliHcpticH.  In  the  majority  of  case*  the  specific 
infective  process  romun-ncea  in  a  wound,  the  dischnrires  of  which  are  in  a 
putrid  itHte  ;  and  those  methtNJn  of  irciilment  which  are  best  CAlculatwi  to 
prevent  putrefaction  also  aonu  b<^  to  prevent  tho  occurrence  of  iufectire 
proceNses,  either  liK'jd  or  ^'iieral.  It  may  now  be  said  to  be  pnictii*ally 
proved  that  all  these  unhenUhy  t^prcadini^  iiiHanunations  are  uccom[tanied  by 
the  presence  of  microsc4ipic  oriranisins  in  the  discbartres,  and  ollen  in  the 
lymph  spaces  near  the  wnund  :  and  the  view  is  now  universally  accepted 
that  these  micro-iiri^anisms  are  iliivctty  or  imlirectly  the  cause  of  the  unhealthy 
pnH!csMes,  and  that  iufvctiott  is  brou^:ht  alamt  by  the  ncluid  transference  of 
some  of  thest*  livinj^  jHirticles  from  i<ne  patient  \xy  another.  In  the  human 
subject  cry»iiM;Ias  has  U'cn  definitively  proved  tn  1k»  cuum'iI  by  the  invasion 
of  the  lymph-spact.-s  of  the  skin  by  a  f»|>eri(ic  fan;jus.  Korh  has  shown 
tliat  distasea  closely  resemblinp  ^uigivnous  eiysipelas,  teptic  infection,  and 
pyaemia,  a*  thry  occur  in  the  burimn  subject,  can  Ix;  artificially  priKlueed  in 
animals  :  that  each  discRM^  is  acconii:mnicd  by  the  pr(*K(.>nce  of  a  distiml  form 
of  micro'ttr/anism.  and  that  it  can  be  trauKmittiMl  from  one  animal  to 
another  by  means  of  iuHnitesinml  tpiuntities  of  the  blood  or  exudation  fluids 
conlJiinin^f  the  rhamcteristir  onruiiisin.  That  the  oii^anisms  or  their  spores 
retain  their  \itidiiy  after  W\u%  driwi  biui  Ikiom  clearly  proved  with  rei^ard  to 
the  aomewliat  analo^^-ns  disease  of  anthnu  in  cattle.  This  disease  is  due 
to  a  nrd-ahaped  orfrauisni,  tho  baoilluB  Bntbracis.  of  such  size  that  its  life* 
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9-OHk  be  ai'curntely  Htudietl.  It.  has  bi'on  foimd  tliiit  under  ccrUiin  e<>n- 
II  wEnntt.*  f)|r*iv.s  arc  ()cvc)(>[k:(1  in  the  bacilliiR,  aixi  tliut  when  this  has 
I  pUoe  hl(MiH  (ymtnining  the  virus  mny  1m.'  dried  tmd  kept  in  that  state  Tor 
nithuQt  lofiiD^  it^  viruleneo.  lu  this  Htute  it  is  easily  cunceivable  thut 
ift  eoold  be  dissomiDated  by  che  air.  It  is  well  known  th;it  the  viru8  of 
VWRonb.  finfdl-|n>.\.  and  sciirlet  fever  eqniilly  resist  the  effects  of  drying, 

AwxiK-r  fact  of  e<piul  imj»ortftnee,  which  was  first  di(»eovered  by  Pasteur  and 
Tommnt,  is  tliut  the  vinm  of  splenic  fever  and  that  of  a  peculiar  form  of 
wpttijemia,  comiDim  in  fowl^,  known  as  chicken  cholera,  lose  considerably  in 
vinilciKv  if  the  organisms  whi<-h  form  their  essential  part  are  caltiviitetl  under 
noodiCiocifi  whi^Mi  are  not  favourable  to  their  growth.  The  converse,  akhoujrh 
eqmfl^  well  proved*  is  [irobably  true  uIko. — thut  a  virus  of  low  intensity 
inamjui  in  virotence  if  cultivated  in  a  ini*dintn  suited  to  it^s  ^owth  and 
dwelMpiDcnt.  Such  a  medium  for  the  <:rowth  of  pathogenic  ori^inisme  is 
fOQfid  ia  the  feeble  tissues  and  unhealthy  soi-es  of  ]NitientA  weakened  by 
tireathiii):  the  impure  atmosphere  of  an  over-cmwded  ward,  and  it  is  thus  that 
Infoclire  pnx;«rs»r9  «»f  intense  virulence  may  I>e  developed.  Dnr  knowIed«:e  of 
U>e  conditiuns  under  which  the  virus  is  developed  in  hospital  i^anf^rene  and 
fiyirtnia,  i*  still  very  far  from  |)erfect  ;  but  this  much  is  certain,  that  they  are 
MRUwlly  tilth-<]isea8es,  and  may,  if  the  term  be  allowable,  be  manufactured 
in  any  hixipitiil  nr  house,  however  clean  or  well  situated,  by  the  accuiiinlatiou 
wiUttn  it  of  too  liirj^e  a  nnnib'-r  of  [uitient-s  snBerinjr  from  wounds  the 
di«charsrc«  of  which  are  in  a  *itate  of  decompoRition.  It  ia  probaVile  that  the 
roDtai^iA  of  some  of  these  diseases  aiv  destroyed  by  oxidation,  especially  if  at 
IbeiMue  time  they  are  e.t()OHed  tu  brit^bi  sunlight ;  but,  be  this  as  it  may,  it 
isevidrnt  that  a  want  of  free  ventitation  must  lead  to  a  ('oncentration  of  snch 
pUMNM  M  an*  diHseminated  by  the  air,  and  at  the  same  time  the  pHtient*a 
body  will  Uf  renden.nl  more  susceptiole  to  their  inQaence  as  its  vitality  becomca 

In  the  pntvention  of  the  effects  of  over-crowdinjf  we  have  to  consider  first 
ritiACion  of  the  air  by  the  natural  processes  of  respinUion  aud  excretion  ; 
•eoTHidly,  fouling  of  the  atmo^plicre  by  the  emanations  from   wounds 
and  aom.    The  first  (>f  these  cause*  of  impurity  is  nnavoidable,  and   it 
is  only  by  proridin;,'  sufficient  air  for  each  patient  and  changing:  it  with 
■nfllcwnt  frrMinency  that  its  evil  efl'ccts  can  he  prevented.     In  detennining 
lilion  of  the  air  of  a  room  or  ward  the  carlwnic  acid  present  is  taken 
index  of  the  degree  of  impurity,  as  it  is  easily  estimat^Ki.  while  the 
lifkaCion  of  the  or^^anic  matter  '\9  almost  impossible.     Parkes  and  I)e 
<^ViMimant  ^ive  *tt  per  lof.Ni  volurues  of  totui  carl*ouio  acid  in  the  air  as  the 
Ikuic  of  inipnrity  allowable.     Of  this  about  "2  is  derived  from  respiration  ar.d 
^cr  is  the  normal  quantity  present  in  the  iitmosphere.     In  onler  to 
■pt--  air  at  this  standard  lui  ordinary  man  require*  U^  he  supplied 
feet  per  hour.     This  in  the  minimum  quantity  of  air  that 
m  lit'  purfH)^e,  aud   it  would  endently  lie  unwise  U^  trust  lo  this, 

Tbe  TuK  thi^refon*,  laid  d(»wn  is  that  at  least  40(H»  cnhiV  feet  per  hour  must 

\f.'  '  '1.     In  order  that  this  amount  of  air  may  tte  uhtaincd  without 

ei,  "  patient  ti»  drau^^'htH,  a  sutlicieDt  rubio  s|Ku.*e  must  be  allowed  for 

■^^^1  'hut  if  the  air  be  elmntred  froiu  three  to  four  times  |>er  hour 

HHB^i.  "lint  may  he  supplied.    Tnder  exceptional  cirt'iiuistiincee^  Kkhi 

CflUc  feel  (>er  he&d  mi>;ht  thus,  with  tr^od  ventilation,  be  made  sufilcicnt ;  bnt 
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gfbc*  rise  to  much  discussion:  \iz..  Do  thoy  influence  the  rate  of  niortalitf 
fttC^r  o[>erations  't  Simpson  pablished  sUitistics  to  shou-  tbitt  the  death  rate 
wiw  Ie8«4>iio(l  hy  thoir  introduction,  while  J.  Arnott  adduced  fi^'urea  to  prove 
thut  it  nas  riiatvriully  increased  :  in  amputation  by  Vl  and  in  lithotomy  by  us 
muob  as  2d  per  cent.  I  am  inclined  to  think  that  the  rate  of  mortality  was  mt 
flret  increasiHl,  ;uid  that  thiR  was  due  to  twi*  causes.  First,  thuc  tfie  Surtreon 
in  his  auAioty  tu  )i\\v  his  patient  a  chance  of  life,  not  nntVetjueuHy  operated 
by  the  aid  of  auwsthetics  for  difieases  or  injnries  which  wtiuld  formerly  have 
been  left  without  au  attempt  at  rehef,  and,  secondly,  that  the  introduction  of 
AtuMlbetics  led  at  once  to  au  enormous  increase  in  the  number  of  itperations 
performed.  Henc«  hospital  wnrds  became  more  crowded  than  foniierly  witli 
severe  operation  ca.se8»aiid  in  t)ie  absence  of  any  etlicient  antiseptic  treatment, 
the  causes  nf  septic  diseases  became  mach  more  rife.  erysiiKlas,  st.^pt icnemis, 
pytemia,  and  hospital  ganjffrene  more  frequent,,  and  tJie  mortality  proportion- 
iitely  intrreased.  At  the  present  time,  however,  owing  to  the  improved 
treatment  of  wounds  and  Itettcr  sanitary  arrangements  the  mortality  after 
opemtions  is  certainly  lower  than  it  ever  was  before  the  days  of  anaistbetics. 
Althouf^h,  therefore,  the  statistics  of  modern  pur^rery  show  no  evidence  of  an 
increase  of  mortality  due  to  the  employment  of  antcjiithetic!*,  I  cannot  but  think 
that  ch[oroform  Hud  ether  do  exercise  a  noxioun  influence  and  lessen  the  prospc<a 
of  ix«overy  in  certain  cases.  In  some,  especially  if  the  kidneys  are  diseased, 
the  prolonged  vomiting  that  often  follows  their  a<lminiKtration  mwy  depress  the 
|>atient  to  such  an  extent  tliat  he  may  fail  tfi  rally  after  the  (»|)eration.  In 
other  cases  the  irritating  vapour  either  of  ether  or  chloroform  may  aggravate 
existing  bronchitis  to  a  fatal  degree.  Some,  therefore,  parchsHc  the  inimunitj 
from  suffering  by  a  lessened  chance  of  recovery,  but  then*  is  ni>  reason  to 
believe  that  this  is  the  case  with  a  patient  who  at  the  time  of  the  oi»eration  is 
in  good  health  save  for  the  local  disease  for  the  relief  of  which  the  operation  is 
undertaken. 

■  AuMiNisTKATiox  OF  ANvtsTHETirs.— Aiia?8thetics  should  never  be  gii-en 
by  a  person  nnmrustomed  to  their  use,  and  on  whose  captibility  the  Surgeon 
has  not  full  reliance  ;  qs  nothing  is  more  embitrnissing  during  an  o])cration 
than  to  have  any  doubt  HlM)iit  the  uuiesthetic  being  pro|>erly  lulministered.  It 
most  not,  bowc\er.  1n:>  imaginiKl  that  tliey  can  be  safely  given  only  by  a 
Specialist.  Every  Htudeiit  before  leaving  the  hospital  may  easily  make  himself 
saificieully  acquainted  with  the  detmln  of  their  administration  to  enable  hijn 
to*  give  them  with  perfect  safety,  provided  he  pays  undivided  attention  to 
what  he  is  doing  and  does  not  allow  his  mind  to  U-  diverted  by  watching  tlie 
operation  or  by  attempting  to  act  1>oth  as  ansestlietist  and  assistant. 

No  ana^thttic  should  ever  U*  adminiHtered,  except  in  nise.s  of  great 
emergency,  to  n  patient  who  has  eaten  anything  within  three  or  four  hours. 
1e«t  it  induce  vomiting  of  the  partially  digested  meal.  On  the  (»ther  hand, 
the  patient  should  not  l;e  exhaust-ed  by  want  of  food,  as  may  happen  if  the 
o|ieration  be  |>crfnrmed  early  in  the  morning.  Thus,  if  ".»..'U»  Ix-  the  hour 
fixed,  he  may  have  n  cup  of  strong  beef-tea  at  (',..in.  l^furc  any  luuesthotii' 
is  administered,  the  fiatient  should  be  asked  if  he  wears  false  leech,  and  if  Bo, 
liicy  should  be  removixl.  \ny  article  of  clothing  about  the  nei'k,  chest,  or 
waist,  that  might  cauw;  interference  with  ri'spiration  or  ciivulation  must  b* 
tooflened.  and  the  patient  should  then  Im*  placed,  if  ]>ossibte.  in  the  rn-iimbent 
fioBition. 
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I  if  not  ncsx-ssary  in  all  opemtiuus  to  administer  the  anicsthetic  U*  the  aamo 
In  tlie  jjrt'Hter  operations,  such  us  luupui-.itioa,  lithotomy,  or  the 
of  nn  artery,  enough  should  lie  given  to  completely  paralyse  mnfloulrtr 
Di,  as  well  as  to  sugpend  coiiscionsncss.  In  oporarionB  for  hernia,  alsov 
nd  all  other  pnK^eedingfl  iraplicating^the  alKlominal  walls,  if  compk-te  muscular 
nkuouion  l>e  not  ImluciHl.  preat  inronvcuioncc  and  no  little  danger  may  result. 
Ho^  iib(\  in  very  [luiuful  openitioiis  uIhuiI  the  atiUK  and  g«.'nital  orgtin.s  a  full 
doae  fibimid  Lre  given,  fiut  for  minor  operations  of  short  duration,  it  wilJ  be 
«aflk*imt  to  give  enough  merely  to  suspend  sensibility  without  inducing  com- 
plete miMcnIar  relaxation. 

JkAsiBjjrtratioii  of  Ether. — The  1>c^  washed  sulphuric  other  should  he 
Qflsd  for  anaesthetic  puqnK-ies.  Its  six-cific  gravity  should  Iw  nhout  *7*2*>,  nnd 
it  dKiaid  bt?  fr^-e  fn^m  alcohol,  water,  and  fusel  oil ;  the  firet  two  impurities  may 
he  r«Ri^iiit*d  hy  the  higher  specific  gnivity  of  the  mixture,  ami  the  last  hy  a 
gTTsiiT  »Lain  left  on  [uiper,  on  which  the  ether  is  allowed  to  evajxirate.  Pure 
Hb«r  cSoffi  not  red(len  litmus  paper.  It  should  l)e  Icept  in  a  weli-sto]){>ere<l 
loale  in  the  dark  to  prevent  dccompoHitioii. 

The  administration  may  be  ettVi^ted  by  the  application  over  tho  mouth  and 
namila  of  a  hollow  sponge,  or  a  towel  folded  into  the  form  of  a  hollnw  con*i, 
ttCiiraE«d  vith  the  ether;  but  it  is  betu±r  to  employ  some  form  of  inhaler,  as 
*  rxtreme  volatility,  unless  sonie  means  are  taken  to  oconomrsc  it,  the 
nii[iiired  l»ecomes  a  serious  incunvenience.  When  givi>a  by  means  of 
a  «pDngi\  the  face  may  be  greased  to  prevent  the  pungent  effects  of  the  ether 
«m  thm  skin. 

Amongst  the  nnmentug  intialers  which  have  been  invented  of  late  yeiu'R, 
Clori^rV  siiuUler  Mppiinitiis  is  perhaps  the  best  (Fig.  1).  It  consists  of  a 
bce-piecie  to  i^over  the  mouth  and  ui>8e, 
to  which  a  circular  metal  vessel  to  con- 
tain the  tdher  is  attached  by  a  short 
jnKal  lobe.  On  the  other  side  of  this 
thhi  indiu-nibl>or  hag,  also  con- 
irilh  the  Kher-chambtT  by  a 
^hari  tube.  The  ether-ve.ssel  can  \m 
routed  on  the  face-pioce»andui'^>rding 
[to  the  podtinn  in  which  it  is  placed, 
m(  UiG  air  |tas&tng  through 
Varies.  When  it  is  tnvni?d 
the  small  indicator  point*  to 
**  D(»  fftlwir/'  the  expired  ulr  pai^ses  into 
the  \iag  vrithouc  entering  the  ether* 
rhan-'-  -  ■■■■■}  is  breathed  again  at  the 
ati  ,  .n.  When  at  "  full  ether," 

the    air    m    itispinition  from    thr  bag 

mmI  rxptiBtion  mtu  the  luig  must  all  pass  thrrmgb  the  otlier-chamI>or, 
which  is  wanned  partly  by  the  |>alient'B  broath.  and  [xirily  by  the 
adnunistntor^s  band  on  the  out«ide.  By  a  simple  mechanical  arrange- 
oent  thene  variaiious   in    the  direction  of   the  uir  are    effected  without 

is  for  this  n;ason  less  likely  to  get  out.  of  order. 

.  mauniT  :  Two  ounces  of  ether  are  firsit  poured 

(he  cUicr-cbaml>cr,  und  the  face-piece  is  lilted  to  tlu>  patient's  fitoe 
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with  the  ethrr-rhfinibfT,  hut  without  liie  Unti;,  aufl  with  the  inilicator 
pointinjf  to  **  no  ether."  The*  patient  in  iilhtwcd  to  bnjuthe  throufrh  it  a  few 
times  to  (jet  accustomed  to  it.  Then  the  Im^  is  apphcd,  ami  he  commencca  to 
breathe  the  same  air  over  and  over  again.  Tbis  scou  pmduces  a  slight  stupo- 
fyiii^  effect,  and  after  a  few  refipirations  the  ether-ve«sel  is  rotated  so  as 
^i-adimHy  to  allow  more  and  more  ether-vapour  to  Ix.*  mixed  with  the  air. 
After  a  few  more  respirations  the  full  amount  of  ether  should  be  turned  on. 
In  this  iippanitUH  there  is  purposely  no  provision  for  the  admissiou  of  fresh  air, 
aud  if  it  were  licld  firmly  tu  the  face  for  a  sufficient  time  death  from  asphyxia 
muBt  eusue.  The  administrator  jnd^s  by  th(*  appearance  of  the  face  when 
ait"  18  needed,  and  removes  the  whole  appimtirs  for  one  or  more  respirations  as 
he  may  tliink  necessary.  Clover  reconmiended  that  it  should  l>e  removed  at 
every  sixth  inspiration.  The  administnition  of  ether  by  this  apparatus  gfivcs 
rise  to  less  choking  than  when  the  vapour  is  given  from  a  hollow  sponge. 

The  Hrsfc  effect  of  the  adminisLration  of  ether  is  to  cause  some  irritation  of 
the  air  passages  indicated  l)y  couwhinij  aud  a  sense  of  suffocation,  often  very 
distresHin)^  to  the  patieut,  esjH*f:ially  if  the  vapour  be  at  first  a^lministei'ed  in 
t<x)  conc«?ntrated  a  form.  This  is  very  niuch  diminished  or  completely 
avoided  by  using  C'loverV  apparatus  in  the  manner  al>ove  described.  After 
a  few  inspirations  the  sense  of  irritation  subsides,  and  the  vapour  may  then 
be  jfiveu  in  full  strength.  The  face  soon  becomes  flushed,  the  breathing 
more  deep  and  rapid,  and  the  pulse  is  increased  in  fre<]ueucy  and  fulness.  At 
this  time  the  patient  feels  a  sense  of  warmth  and  liu^lint^  throughout  the 
body,  Tliis  stage  is  quickly  followe<l  by  one  of  excitement,  in  which  the 
patient  may  struggle,  often  violently,  with  the  administrator  and  his  assis- 
tants. His  movements  are  more  or  less  puri>osive.  like  those  of  a  drunken 
man.  This  stage  of  excitement  is  most  marked  when  the  vaiMJur  is  con- 
siderably di!ut-<'d  with  air,  as  when  it  is  given  by  means  of  a  cone.  The  use 
of  a  good  inhaler  tends  to  shorten  it^  or  to  aUtlish  it  altogether.  The  patient 
frequently  rcmemtx'rs  what  has  ha{)pened  during  the  stage  of  excitement,  and 
the  surgeon  aud  his  nssistanU  should  avoid  any  unguni'dcd  expression  whioh 
might  leave  on  the  ]Mitient*s  mind  an  idea  that  be  was  roughly  used.  The 
face  now  becomes  dusky,  the  skin  is  covered  with  [>ersj>li'ation,  the  respirations 
are  hurried  and  deep,  the  pulse  strong  and  full,  and  the  pupil  contnw*ted.  At 
this  time  a  bright  red  raHh  not  uncomrn'mly  apjtears  on  the  chest  and  neck. 
The  stage  of  excitement  is  usually  f(»llowed  by  one  of  general  muscular 
rigidity,  the  limbs  are  forcibly  extended,  the  respiration  may  lie  temporarily 
BasfK'nded,  and  the  duskiness  of  the  facT  increased.  The  inhaler  should  now 
be  removed  for  a  few  second?  till  another  ba'ath  haa  been  taken.  If  the 
inspiration  is  delayed,  the  cheat  may  be  squeezed  and  the  chin  forcibly  pulled 
np,  which  will  usually  have  the  desired  effect.  The  stage  of  rigidity  is  quickly 
followed  by  complete  musralar  relaxation,  the  respiration  becomes  slower  and 
shallower,  the  pulse  falls  nligbtly  in  frequency  and  fon'p.  the  face  become*  less 
dusky,  the  pupil  dilates  and  the  conjunctiva]  reflex  is  al)oliflbe»].  The  patientis 
IKJW  ready  for  the  operation.  A  smaller  quantity  of  ether  is  reipiin'd  to  nmintain 
the  desired  (nrndition,  and  if  Clover's  ap|)aratus  is  being  used,  it  may  be  turned 
to  "one-third  "  or'*  one-half  ether."  From  the  earliest  stage  of  udminstration, 
the  How  of  saliva  and  mucus  from  the  mouth  and  air  puHsages  is  incnMued, 
often  nt  such  an  extent  as  to  C4iuse  txinsiderablecmbarni&smeut  in  breathing,  the 
respiration,  lK>tb  abdominal  and  thoracic,  being  violent  and  lalKiurod.    Under 
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H^^^^^^^  holficr,  and  the  bead  may  be  tariitd  to  one  aide  to  allf»w  the 

^    t00HlioB   to  flow   from   the   mouth.      However   inconvenient   these  violent 

iwpbiluiji   movementa  may  be  to  the  surgeon,  he  must  not  l>e  tempted  to 

change  the  anesthetic  to  chloroform,  as  in  the  setni-asphyxiated  stat^i  of  the 

pUieolv  there  ia  ^reiit  danger  in  ho  doing. 

Biperiments  t.»n  aninmU  have  shown  that  the  bloo<l-pa'Ssure  is  at  first 
tOCreiBed  during  tlie  administration  of  ether,  and  only  falls  when  the  animal 
la  Twy  deeply  under  iu  influence.  The  temperature  is  slightly  n;<hiced  by 
pflolongied  administration. 

The  time  requirnl  for  the  inductioTi  of  anaesthesia  varies,  averaging  aboa 
fiYB  mintites  if  ilie  ether  \^  administeroil  without  an  inhaler,  hut  mach  less  if 
dover*»  apparatus  tie  n8c<I.     Habitual  drunkards  often  retjuire  a  large  amount 

ctber  to  prtMinoi*  nna^thesia. 

aidary  Sffects  of  Stlier. — Hea^hu^he  and  prolonged  dn^wsiness  may 
the  adminiHtratioii  of  ether,  cspcciiiUy  iu  the  aged.      In  yonng  and 
women,  hyaterieul  excitement  may  api^ear  and  continue  fur  some  hours, 
or  OTwi  dajft,  Imt  this  neetl  not  excite  unwvsinesa. 

The  lunya  prohiihly  always  become  sh"ghtly  congested  during  the  adminia- 
fcntiau  of  eiber^  but  as  recovery  takes  phii.'e,  the  pulmonary  vessels  unload 
ibenwelTcs,  and  no  inconvenience  usually  result-^.  This  is  facih'tated  by 
admitting  an  abundant  snpply  of  fresh  air  to  the  room,  and  desiring  the 
pifiittat  to  breatli  scveml  times  t\illy  and  deeply  uHer  consciouitnesa  returns. 
laaooie  caeca  the  lungs  do  not  unloacl  themselves  of  the  accumulated  blood 
mdof  the  exoeas  of  bronchial  secretion  that  mrcompatlicB  the  congestion,  and 
a  prooeM  of  slow  asphyxia  may  set  in,  and  prove  fatal  in  a  period  varying 
from  tweoty-four  hours  to  four  or  six  days.  This  occurs  in  old  potienta 
■oAtrinf^  fWim  chr^jtilc  bronchitis  and  empliysemu,  and  is  not  an  uncommon 
caaae  of  d«ath  aftvro[ienitions  for  strangulated  hernia,  as  the  strangnlati<m  is 
frequently  causi'd  by  violent  strainin.ir  in  coughing.  It  is  also  especially  apt 
to  happen  in  those  ruses  in  which  it  becomes  necessary  to  bandage  the  chest, 
fir  in  which  deep  respiration  is  attended  with  pain,  as  after  amputation  of  the 
braaaL  Oreat  e:in*  must,  tlierefore,  l)e  taken  not  to  constrict  the  chcet-walls 
too  tlf^tly  after  siieh  operations. 

Coatinoal  nausea  and  vomiting  are  sometimes  very  distressing  afler-effects 
fli  cCber,  and  may  be  pniductive  of  serious  and  even  fatal  results.  Vomiting 
ia  \rm  likely  to  occur  if  the  patient  can  be  left  undiftturlted  and  allowed  to  sleep 
oiT  Cfao  vfle<4s  of  the  auKsthctic.  In  many  iiintanws  it  is  cimsetl  by  the 
padeat  taking  the  ether  too  soon  after  a  meal,  and  i«  lh»*n  purely  gastric, 
and  mniaOy  occrurs  early  in  the  administration.  In  other  cases,  if  appiMirs  to 
d^md  Dpon  cerebral  distnrliance  of  some  kind,  and  in  others,  ai^iin,  it  is 
BwoiNsctMj  with  kidney  diseiise.  But  in  any  case,  and  fri^»m  whatever  cause 
oriaiBg,  It  is  a  serioos  s}*niptom,  and^  if  it  continne,  may  turn  the  scale  against 
Um  patient  by  thi-  exhuaHti^m  to  which  it  gives  rise.  It  is  l>est  treated  by 
loo  HT  ireak  iced  brandy  and  soda-water.  Strong  iced  bhick  ooll'ee  with 
Iwuiude  of  potiuBsinm  is  occaMionatly  useful,  and  in  extreme  crises  a  mustard 
plaattffir  even  a  blister  to  the  epigastrium  may  ha  tried.  Dudley  Uaxton 
RocnmnrodH  irippiog  hot  water  from  a  feeder  or  cop.  About  a  teaspoonfnl 
abonU  l«tMkrn  at  n  time.and  the  temperature  muNt  Itc  as  high  ft.K  the  piuient  «»n 
Tvpid  water  increase*  the  vomiting.    For  prolonged  nansea,  ho  advises 
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thc'adminii^triition  of  one  minim  of  tinctniv  of  nnx  vomica  in  a  tcaspoonfiil 
of  hot  wuter  vwvj  fcen  minutes  for  one  hour. 

In  nrtain  tiiitMsed  condUimis^  such  hs,  wirly  itlithisiis.  ohroniif  bronchitiis  Had 
VJU'ioQH  forms  of  heirt  disease,  the  administration  tif  ether  requires  much  care. 
In  iwHJonfi  wlio  are  epileptic,  aud  in  red-faoed  apoplectic-lookiuj;  men,  it  mnst 
ha  (Miatiously  administered,  as  in  the  early  Btaj^es  it  ia  apt  to  cause  mnch 
cerebral  excitement.  Ether  is  usually  considond  to  Iw  cspocialiy  dangorouR 
injiodvanced  kidney  drsettse,  Theae  conditions  will  \k:  more  fully  (iiscuswed 
when  onnKidmni:  the  choice  of  an  anfesthetic  (p.  :j:»). 

Death  from  the  Administration  of  Ether  may  anse  fmrn  variuu^ 
CHitscs.  Caullcy  DawHini,  in  the  British  Me^lical  *lonrnal,  March  2,  1878. 
pabtishcd  a  colieotion  of  Lighteen  cases  in  which  dcatli  took  place  eitlner 
during  or  soon  after  the  luiministnition  of  ether.  Of  these  he  excluded  nine, 
on  the  grouudn  that  ether  was  not  the  only  tmicathctic  use*!,  or  that  it  wan 
possibk  tile  death  nii<rht  have  been  due  to  other  causes.  Of  the  remuininjf 
nine  coses,  in  seven  the  heart  continued  to  beat  for  some  time  after  respiration 
had  ceased,  and  in  two  this  ]>oint  was  doubtful.  All  the  patients  died  from 
asphyxia,  as  indicated  by  the  dusky  face,  the  shallow  respiration,  and  the  lonjr 
interval,  varying  from  four  minutes  ro  fifteen  or  more,  between  the  first  inani- 
festatinn  of  serious  symptoms  and  death.  At  the  ]K)st-mortem  exuminution 
the  lun^  were  found  f^orgod  with  bI(K>d  in  five  of  the  soven  case**  examined: 
in  one  more  "  the  pulmonary  artery  was  siu'd  to  be  entrorgcd"  ;  in  one  oidy 
wtre  the  lungs  pale,  and  in  this  case  the  symptunis  did  not  conic  on  till  one 
hour  and  a  half  after  the  patient  had  left  the  operating  theatre.  These  cases 
confirm  the  generally  rbtrcived  opinion,  founded  on  ('X].teriment^  ou  unimaJs, 
that  ether  kills  by  acting  primarily  on  the  respiratory  centi*e,  and  that  the 
licart  is  never  alfected  first.  Ether  is  said,  therefore,  to  possess  the  advantage 
that,  when  it  does  give  rise  to  dangerous  effects,  the  serious  symptoms  develop 
gradually,  and  give  |i!enty  of  time  for  the  adoption  of  the  necessary  mcjwure** 
tojreslore  the  (nitient.  Amongst  the  fatal  cases  reconlni,  there  are,  however, 
nndoubteilly  some  in  which  there  seems  good  reason  to  U'lievc  that  the  a*8pi- 
ration  and  tite  heart's  action  rensed  simnltjineously  ;  but  oven  in  these^  diiski- 
neea  of  the  face  is  most  commonly  mentioned  as  the  first  symptom,  and  \'ery 
piT*bably  there  was  some  degree  of  asphyxia  before  the  heart  ceased  acting. 
It  is  (piitc  easy  to  understand  how  a  weak  or  dilated  heart  nniy  fail  under  the 
influence  of  ether,  in  cousetpience  of  obstruction  to  the  pulmonary'  circulation 
from  the  direct  irritation  of  the  Innj^s  by  the  ether  vapour,  and  from  the 
semi-asphyxia  caused  by  exci*ssive  acoumulatinn  of  mucas  in  the  bronchial 
tubers. 

Many  patients  who  were  previously  suffering  iVom  bronchitis  and  emphy- 
Si'mu  have  also  undoubtedly  Ifcen  killeil  by  slow  lisjdiyxia  oonsetjuent  upon 
the  aggravation  of  the  diseasti  by  the  irritat  ion  of  the  ether  vaponr.  In  a  few 
recorded  cases,  death  bus  tjiken  jilace  within  ii  few  hours  from  acute  a*deina 
of  the  lung. 

Owing  l*t  the  extnniely  violent  rewpimtion  often  met  with  during  the 
inhalation  of  ether,  blood  or  vomited  matter  is  readily  drawn  into  the  air 
fmssagefl.  In  a  fatal  case  which  occurred  at  Tnivei-sity  College  Hospital  after 
an  ojieration  for  strangulatetl  hernia,  the  patient  rccoveird  consciousness  and 
mirvived  two  hours.  At  the  |ioKt-morteni  examiaation,  fu^cal  niattei'  was 
found  in  the  bronchi,  wen  in  their  smaller  divisions. 
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jmiiniiliiUim  of  Ether  hj  the  Beotum,  which  wfis  suggested  nttd 
pnrtwd  by  I'iroiToff  so  lon^'  a^'o  us  ls|7,  hah  lately  l»eeu  advocated  by 
lUlttte,  Wauiii'hor.  and  others,  m^  a  lueauF  uf  giving  that  ause^tbetic  when  it 
is  impOMsble  to  iwlminiKter  it  by  inhalution,  as  ia  operations  on  the  ja-r  or 
tongue.  The  bowel  should  be  cleaned  out  by  a  purge  and  an  enema  before 
the  ofkcnUioD.  The  ether  is  placed  in  a  l>ottle,  connected  by  means  of  an 
Indift-mbhcr  tube  with  a  cannula,  which  is  inserted  into  the  rectum.  Th»' 
boClle  is  then  gently  heated  in  warm  water.  Cure  must  be  taken  that  no 
ciher  enters  the  l>owel  in  the  liquid  fitrui,  na  it  would  cnuse  intolerable  irritation. 
Ths  gemml  eOecta  are  the  same  as  in  administration  by  inhalation,  and  the 
dta^en  »n?  also  identical,  with  one  exception.  Tliis  method  of  administra- 
tion ia  said  not  to  cause  the  profuse  secretion  of  mucus  which  ia  often  s<» 
«mb«musiiig  during  inhalation  of  ether.  ( ^n  the  other  hand, during  admiuis- 
tntioa  it  may  give  rise  to  consideinble  distension  of  the  nlxlomcn,  and  it  is 
Mi  oncomuionly  ftillowed  liy  diurrbcea.  In  a  case  of  fibrous  polypus  of  the 
BOM  in  which  ether  was  administered  in  this  way  for  ^farcns  Beck  by  Dudley 
BaztoD,  (be  boy  was  kept  most  comfortably  under  the  luiKsthctic  for  one 
bwir  and  •  ImlT  During  the  following  night  he  |>asse(l  two  small  loose 
aofeioiis  containing  much  blood  aud  mucus  and  innumerable  columnar 
OpifcfccliDixi  cells.  Xo  further  unpleasiuit  fiympU:)ms  folIowe<L  The  diurrhcea 
bia»  lK>w«Ter.  been  known  to  be  fatal  in  at  least  one  case.  Itecover}'  is  some- 
tame*  alow,  and  may  lie  hastened  by  passmg  a  long  tul)e  up  the  bowel  as  soon 
it  tbe  o|)C!raUon  is  Huished.  It  is  a  ijuestion  still  to  l>e  determined  whether 
tkM  notbod  is  of  any  practical  value,  k  might  be  iserviceable  in  some  cases 
of  choit  and  long  surgery,  in  which  there  is  reason  to  avoid  the  risk  of  ft 
oudlatf-  dL*pressant  such  as  chloroform,  and  in  which  great  dauger  may  be 
antictpAtral  from  the  excessive  secretion  of  mucus  accompanying  the  inlialation 
orctftwr. 

A4miBiotratio&  of  Chloroform. — C'hloroform  should  be  kept  in  a  wcll- 

Jtoppend  bottle  protected  from  light,  otherwise  it  may  undergo  decomposition 

iricb  the  formation  of  free  chlorine  and  hydrochloric  acid,  both  of  which  are 

»{*  tA  irriUte  the  lungs.     Pure  chloroform  is  neutral  in  reaction  ;  its  specific 

ly  U  l'4H7.     Distilled  water  shaken  up  with  it,  and  allowed  to  R-parate 

ding  «bould  not  give  a  precipitate  with  nitrate  of  silver. 

t-*hlorofcnii  may  be  administered  either  on  lint  or  on  a  handkerchief  or 

ihivjQgh  an  inhaler  of  some  kind.    The  following  is  the  way  in  which  it  may 

Mkfelr  be  given  without  iiny  special  apparatus.     The  face  should  first  be 

*   ~'*  cold  cream  or  oil  to  prevent  any  accidental  blistering  of  the  skin. 

I  of  chloroform  is  then  poured  upon  a  piece  of  lint  alwiut  four 

•qoare,  and  four  layers  thick  ;  this  is  held  at  a  dist^incv  of  about  three 

from  the  nose  of  the  j>ucient,  so  us  to  ])enuit  a  very  frce  admixture  of 

with  the  find  few  inhalations  of  the  vapour.     After  the  lapse  of  about  half 

minoie,  the  lint  is  brought  nean^  to  tlie  patient's  nose,  to  witliin  a  distance 

pffhopit  an  inch,  never  being  alloweil  to  t4.>uch.     At  the  ?i;iine  time  a  porous 

not  dotibled,  Is  lightly  laid  over  the  fac(.'  of  the  |>atir'nt  and  the  hand  of 

Opcntor,  so  UK  to  limit  the  escape  of  the  eh loroform- vapour,  bnt  not  to 

pTfttmit.  ti>c  admission  of  air.     During  the  whole  time,  it  is  the  duty  of  the 

adiaiiuiLnUor  to  keep  his  hand  on  the  temporal  pulse,  to  watch  iJio  bniatblligf 

aad  uocAsioDttlly  to  examiue  the  pupils  of  the  piitient.  i 

■^jkfr  ovthod  just  dcdcribod  bus  bccu  shown  by  experience  to  be  one  of  the 


26  GENEKAL    REMARKS    ON    OPERATIONS. 

most  pmctirtilly  UHcru)  modes  uf  ndmfniBtrntfon,  and  to  be  qnite  as  siife  afi  any 
other.  A  ccimmittirof  the  Medical  and  l.'hirurtficid  Society  of  Lon«lori,  wliich 
rejjorted  on  the  ndiniiiistration  of  i-hloroform  in  1H(U,  detennined  that  4A  jht 
cent,  is  the  luaxinuun  amount  of  the  vtt]>our  which  vmi  safely  be  mixed  with 
the  air  the  |>atient  inhales.  Sir  *IoKeph  Lister  has  shown  hy  experiment  that 
the  proportion  civen  off  from  a  folded  piece  of  lint,  used  as  above  descriljed* 
is  far  Ik'Iow  tliis,  and  there  is  therefore  no  necessity  for  the  use  of  the 
C!ompliciit<*d  inhalei-s  which  have  scjmetimes  been  recommended.  Whatever 
leads  the  udmiiiiHtrat<tr  to  rely  njMjn  anything  but  cnrefnl  and  continuous 
ol>8ervation  of  the  symptoms  of  the  patient  is  an  evil,  and  all  inbalere  tiave 
a  tendency  to  do  this.  The  only  merit  that  ran  be  claimed  for  at»y  form 
of  inhidcr  is  that  the  mixture  of  chloroform  and  air  given  is  of  constant 
strength,  whereas,  when  administcretl  on  hnt.  the  vapfiur  given  otf  is  niosf. 
powerful  immediiitely  after  the  lint  has  been  wetted  with  the  amesthetic,  and 
pradnally  diminishes  iu  strenj^h  as  the  administration  continues.  This  may 
be  obviated  by  the  foUowinjtr  plan,  which  is  now  recommended  by  Lister  in  the 
place  of  that  which  he  formerly  advocated.     Put  one  corner  of  a  stiffish  towel 
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ng,  S.—Junkar'tChlorofonn  Inhaler. 

over  the  face  in  snch  a  way  that  the  point  is  over  the  chin  ;  opposite  the  fore- 
head gather  np  the  towel  iu  three  or  four  puckers,  and.  if  necessary,  pasf)  a  pin 
through  them  ;  there  is  thus  produced  a  a>ncave  mask,  which  c<»vers  the 
mouth  and  nose  tolerably  accurately.  By  allowing  a  drop  or  two  of  chhiroform 
to  fall  npon  it  from  a  drop-bottle  every  few  seconds,  the  central  part  is  kept 
constantly  wet  over  an  area  of  alwnt  two  inches  in  diameter.  By  this  meang 
a  vapour  of  practiwilly  consUint  strength  can  he  easily  administenKl. 

A  useful  iVjrn)  of  inhaler  in  many  tsises  is  tliat  known  as  Junker's  (Kig.  '2), 
In  it  uir  is  blown  by  a  IjoUows  through  a  bottle  t<^>  a  vulcanite  or  flannel 
face-piece.  The  strength  of  Uie  vafKiur  inhaled  depends  u|K>n  the  amount  of 
air  which  is  foned  through  the  chloroform.  Its  use  presents,  however,  no 
im|K)rtant  advantage  ovur  the  simpler  methods  of  administriition  above 
d<.r»tTi bell,  except  in  openilions  upon  the  face,  mouth  and  throat.  In  these 
the  fiwu-piece  may  be  rephwvd  l)y  an  elastic  tube  which  can  be  passed  through 
He  nostril,  so  that  the  anaesthetic  maj  be  continuously  given  during   the 
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^^■|te.  It  lias  OIK*  Rpecial  dnngiT  ;  if  the  bottle  be  filled  too  fnll  or  be 
^^^^pillr  tiltt<J,  pure  chloroform  raay  be  blown  into  the  mouth,  or  even 
into  tbr  lunps — an  accitlrnt  which  hna  been  known  to  be  fjitjil.  This  accident 
Rttiy  be  aroidcil  by  not  ])Uttin|j  more  than  six  or  eight  drachms  of  chloroform 
ioU)  the  bottle,  und  by  guarding  the  tube  through  which  tho  vapour  piiases  by 
^0cond  one  over  it. 

P*Ho*fver  administci'ed,  chloroform  should  not  be  given  too  suddenly  nor 
in  tuo  conccntrntcd  n  form.  If  lint  be  used,  it  must  not  be  too  much 
nUontod  nor  be  held  too  closely  applied  to  the  month  and  nostrils,  or  the 
patient  may  n(»t  l»e  able  to  get  sufficient  air,  and  may  speedily  become  par- 
UM  '  \  ,:  <],  chulciiig  violently,  struj^j^ling  to  get  free,  and  becoming 
le  i:.  fare  should  be  Uiken  not  to  coinprese  the  abdomen  in 

))ding  the  patient ;  for,  as  the  respiration  becomes  chiefly  diaphi*agmatic,  it 
BMiy  be  seriously  interrupted  by  any  pressure  ou  the  abdominal  wall.  As 
obkirofitrrn  has  a  M^lative  action  on  the  heart,  the  patient  should  not  be  raised 
np  B  id*'enly  if  this  cnii  Ik?  avoided,  while  he  is  deeply  under  it«  infinonce,  lest 
dan^tTcus  syncop*'  should  eusiie.  Hence,  also,  it  is  dangerous  to  administer  it 
in  (ho6L*  operations  that  require  to  be  performed  whilst  the  patient  is  erect. 
With  due  caution,  it  may  be  given  with  safety  to  individuals  of  all  ages.  I 
bare  operated  on  infants  less  than  a  week  old,  aa  well  aa  on  octogenarians, 
Qfidcr  itfi  inflnence.  In  administering  it  to  young  children,  iSnow  recommended 
its  diluiiun  with  rectified  spirit,  but  this  is  unnecessary. 

The  I'ffects  of  chlorofonn  resemble  generally  those  of  ether.  Chloroform, 
bowu'Vcr,  usually  givce  rise  to  less  excitement  than  ether,  and  being  less  irri- 
tating to  tlie  luDgs,  causes  less  choking  and  sense  of  suffocation,  and  scarcely 
any  in<-r&ascd  secretion  from  the  pharynx  and  bronchial  tubes.  It  slightly 
stimulates  the  action  of  the  heart,  during  the  early  stages  of  its  administration, 
but  this  is  quickly  fnlhiwcd  by  depression  with  lowering  of  blood  pressure, 
Mnscalar  rigidity  during  the  oarly  stageK  is  rarely  as  marked  as  with  ether. 

The  effects  of  the  administration  of  chloroform  vary  considerably  in  differeut 
paticDts.  Occasionally  the  patient  becomes  unconscious  as  quietly  as  in  the 
aatnral  prttoess  of  going  to  sleep.  More  commonly  tho  first  effect  protluced  is 
a  fwltsg  of  warmth  at  the  pit  of  the  stomach.  This  is  followed  by  some  choking 
MQMtion  and  violent  beating  of  the  heart,  with  noises  in  the  head.  At  this 
pakd  the  patient  begins  to  lose  self-control.  He  talks  excitedly,  but  not 
ahaoloteiy  ino<»hflrently,  and  the  struggling  which  frequently  takes  place 
■Htnies  tite  form  of  eflbrts  to  remove  the  chloroform  from  his  face,  or  to 
ttCBpc  from  the  hands  of  the  Surgeon  and  hia  ufisistuuts.  At  this  time  the 
pnbe  is  quicker  and  more  forcible  than  natural,  the  respiration  is  hurried  and 
Asep,  the  pupil  8Ct«  ix*adily  to  light,  the  face  becomes  flushed,  and  if  the 
tftn^ling  is  violent,  it  may  be  purple  and  turgid.  This  period  of  oxciteraent 
is  qoickly  followed  by  Ioks  of  consciousness.  The  struggling  may  still  con- 
tSaoe,  bnt  the  m<)vem^nt.s  arc  purposcles>i.  and  such  words  as  he  utters  are 
dtowpcetcd  and  incoherent.  At  this  .stage,  a  violent  tonic  contraction  of 
■vcrj  moarle  in  tho  body  may  take  place  ;  respiration  is  ara>8ted,  and  the  face 
ticmnea  dusky.  It  is  wistr  not  to  force  the  chloroform  when  this  condition 
ii  pfcaent.  If  the  lint  be  removed  from  the  face  for  a  few  seconds  the  spasm 
cfMtt,  and  a  few  gtMHl  deep  respimtionn  remove  the  lividity  of  the  face,  when 
ikm  adminiKtrntiuii  may  lie  recommenced  without  danger.  More  commonly 
Ihe  iUce  tif  excitement  is  followed  directly  by  that  of  complete  insensibility^ 
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a  few  deep,  hurried  respirations  itepnnitin^  the  two.  Tiie  face  now  Iwcome* 
pale,  bnt  nut  livid,  tlie  rcspinitioii  is  rcjjular,  slow,  and  shallow,  tlie  pulB<.^  fulls 
in  frw|uenL*y  and  foit-e,  all  the  volunUry  muBcles  IxTOiutt  flaccid,  and  retlei 
movemunt*  can  no  longur  be  induced  by  pinrhin^  the  skin  or  touching  the 
conjunctiva.  The  ])Upil  h  at  first  contracted,  but  afterwards  becomes  widely 
dilated  and  insensible  to  li^^ht ;  and  this  is  a  sign  that  the  administration  ha« 
been  pushed  to  the  furthest  limits  consistent  with  safety,  and  must  be  sua- 
ficnded  till  the  pupil  ajjain  responds  to  h;jrht.  rmmiMliately  Ifoforc  this  sta^e 
is  roaehetl  the  patient  may  snore  Imidly  ;  bnt  in  deep  anfesthcBia,  the  respira- 
tion, bein^  slow,  shallow,  and  chiefly  diaphra<^matic,  is  usuaJly  not  auflicicnlly 
violent  lo  produce  any  sound.  Wiiat  may  lie  called  the  healthy  snorin}^  of 
det'p  unjestheijia  must  \k  distinf^isshed  from  the  loud  inspiratory  steitor 
indicative  of  closure  of  the  tjlottis.  The  latter  is  a  sij;:u  of  danger,  and 
necessitates  the  immediate  removal  of  the  chloi*oform  until  the  stertor  has 
passed  off  and  has  been  followwj  by  three  ar  four  healtliy_ respirations.  When 
fnliy  aniesthetiHed,  the  patient  is  at  the  verfre  of  death,  and  recjuiR's  the  roost 
careful  \vat<;hinj:  by  the  person  who  administers  the  chlonjforni;  his  fingers 
should  Iw  kept  constantly  on  the  temporal  artery,  as  the  most  convenient  point 
for  feelinjr  the  pulse,  and  liis  eyes  should  not  be  taken  away  from  the  onnto- 
nance  of  the  patient.  He  must  watch,  on  the  one  hand,  for  lividity  indicative 
of  impending  asphyxia,  and  on  the  other,  for  pidlor  sliowiug  feebleness  of  the 
hearths  action.  The  breathinj^  must  Ik?  corefuJIy  observed,  and  the  Mluiinia* 
trstor  must  not  be  content  with  seeinj^  that  the  movements  of  respimtion 
continue,  but  must  feel  with  his  hand  that  air  is  actually  passing  in  and  out, 
as  in  closure  of  tlie  frlottis  the  renpiratory  movements  continue  regularly  for 
some  time  after  air  has  ceased  to  enter.  Many  accidents  doubtless  arise  from 
the  patient  beinie  thus  allowed  to  become  jiartially  asphyxiated,  and  the  heart's 
action  jjnatly  enfeebled  ;  and  when,  as  usually  happens,  the  olwtrnction  paans 
ofT  and  is  fullowed  by  a  deep  inspirniion,  instetul  nf  pure  air,  wliich  is  80 
(greatly  needed,  a  concentrated  ilose  of  chlorofonu  vapour  is  supplied,  which 
suddenly  cheekn  thf  Hctjon  of  the  weakened  heart. 

The  Secondajry  Effects  of  Chloroform  iliffer  but  little  from  those  of 
ether  (p.  2;J)-  Vomitinj;  occurs  with  atwat  the  same  frei|uency  and  severity, 
and  nqtiirvB  the  same  treatment.  Chloroform  seems  to  be  less  irritating-  to 
the  lnn«;s.  and  ron84'qucntly  ^ives  rise  to  leas  secretion  and  congestinn.  In 
old  bronchitic  patients  it  may,  however,  like  ether,  ac:gTavate  the  condition, 
and  in  this  way  indirootly  prove  fiitAl.  Excitement  on  recovery  is  less  com- 
mon than  with  etht-r. 

Death  from  Chloroform  may  occur  by  Coma,  Amphyriat  or  St/nro/if. 

Death  by  Cotua  is  very  rare,  and  chiefly  (K-'curs  in  epileptics*  or  in  patients 
saflTerinK  from  lulvanctd  kidney  disease.  In  these  cases  the  ba'athiu^'  becomes 
stcrtorotis,  the  face  is  livid,  and  the  pupil  widely  dilated.  There  may  be  a 
general  convulsion,  esjiecially  in  epilejitics.  The  pulse  continues  to  beat  with 
good  force.  In  spice  ui  the  removal  of  the  ano^thetio  the  stertorous  breatliing 
and  lividity  of  tin?  face  continue,  the  respiration  gniduully  becoming  slower 
and  m<»nt  irre;,'nlar  till  it  ceases  altogether,  the  heart  continuing  to  act  t«i 
the  Inst.  These  casiit  ai*e  fpiite  exceptional  ;  the  vast  majority  of  deaths  from 
ohlorofumi  oLvnr  from  aaphyx^ia  or  from  syjuope. 

Death  by  Atrp/tt/j-ia  may  be  produced  in  ut  least  four  ways.  1.  It  has  been 
shown  by  experiments  on  atiim&ls  tlutt  chhiniform  will  with  certainty  caoBe 
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by  parulvsin^  the  respiratorj  centre  if  administered  in  a  siiiticicni  dose, 
kod  fur  a  Miffifi)  nt  time,  »nd  the  Bame  is  duubtletis  true  in  man.  Accordiof; 
til  the  orhiumitt4*e  of  x\w  Koyiil  MedicHl  uiid  Cliirurgicul  Society  M8C4),  if  the 
firoportHm  of  chtorof'tnu  vu|Kfiir  to  air  does  nut  exceed  A\  per  cent,  respiration 
will  alwttjB  be  arrested  befoiv  the  action  of  the  heart  ceaseH.  The  recent 
Ufdermtiad  Cummisiiion,  after  a  prolonged  and  nii«l  abi/  conducted  investiga- 
tion, reported,  however,  that  chloroform  given  in  any  doae  and  in  any  way 
lATimbly  arresU  respiration  firet.    In  fact,  they  doubt  whether  sndden  death. 

occi»re  from  the  direct  action  of  the  dilorofonn  n^Km  the  heart  or  cardiuo 
A^iiLst  this  we  must  put  the  fact  that  previous  observern  had 
rooDwdedy  or  thou^^bt  they  had  sna'ecded,  in  causin<;  primary  arrest  of  ttie 
b«ut*«  action,  and  that  lat^ge  numbera  of  appan^nbiy  authentic  caaea  are  on 
mnrd  in  which  the  pulde  has  ceased  before  the  breathing,  or  both  have  oejijaed 
•innUaneouaJy  in  the  hnman  gubject.  The  question  is  not  yet  satisfai^orily 
■cttiwi,  but  thiH  much  may  be  said  Co  be  certain,  that  an  overdose  of  chlorof«>rm 
)aXU  M  a  mie  by  arrestin^r  ncapiration  iirat^and  only  exceptionally  by  prim:irily 
uctiQg  oQ  the  heart.  '2.  It  is  perhaps  jx^esible  that  through  careless  adniioiR- 
e«pc(^ially  with  an  inhaler,  safficient  air  may  not   be  admitted  to 

itAJn  the  refipiratory  function.     3.  Sir  Joseph   Lister  describes  the  pro- 

bn  of  a£{thyxta  from  spasmodic  closure  of  the  upper  opening  of  the  larynx* 
the  folds  of  muc*jub  membrane  alx>ve  the  apices  of  the  arytainoid  ciirtiJagoH 
faeix^  carried  forwards  till  they  are  in  contact  with  the  base  of  the  epiglottis, 
(imjaius  erect  and  unchanged  in  position.  This  theory  was  founded  on 
ions  of  the  larynx  during  the  production  of  that  peculiar  laryngeal 
which  usually  precedes  the  stoppage  of  the  respiration.  On  pulh'nfj  the 
lOQ^e  foK'ibly  forward,  the  arytaiuoid  curtilages  weix*  seen  to  be  drawn  ba<;k- 
wifil,  au^l  the  opening  of  the  larynx  made  free  again  ;  and  this  seemed  to  be 
doc  to  tvflejc  action  and  not  to  the  mere  mechanical  act  of  drawing  the  tongue 
forwmnfe.  This  is  qnite  poiisible  during  anaesthesia,  as  the  reflex  functiotis  of 
ift^otition  and  respiration  are  not  affected  by  chloroform  us  ndminiBtcred  for 
a  MTgical  operation.  The  cloaure  of  the  glottis  giving  rise  to  this  [leculiae 
cruwing  atertor  has  been  with  more  probability  ascribed  to  paralysis  of  the 
•bilDctors  of  the  cords  ;  but  against  tliis  it  may  be  argued  that  it  frequently 
uceur«  beforv  ihe  ]Mtient  is  very  deeply  under  tJie  influence  (»f  the  auassthetic. 
Hi»Tvvrr  it  may  be  caused,  the  obstruction  to  the  respiration  may  pass 
aaoocuxd  till  the  pulse  stops,  as  the  heaving  of  the  chest  may  go  on  for  some 
time  after  air  has  ce&scd  to  enter ;  the  only  signs  of  the  state  of  the  patient 
lieitig  ihe  grsdnally  increasing  lividity  of  the  face,  and  the  fact  tliat  no  air  is 
imtering  or  a>miug  out,  which  can  Ik*  ascertained  by  feeling  with  the  hand 
ofvr  tlie  mouth.  Lister  is  of  opinion  that  many  of  the  deaths  from  chloroform, 
la  which  the  heart  has  been  said  to  stop  first,  were  cases  of  this  kind.  He 
imiifii  on  the  necessity  of  pulling  tht  ttJngue  forcibly  forwards  with  forcejw, 
aad  not  memly  drawing  it  out  in  front  of  the  teeth,  if  the  spasm  is  not  im- 
mediately reliered  by  the  simpler  process  recommended  by  Clover  of  pulling 
Che  chin  strongly  upwards.  4.  Asphyxia  may  ^W\  be  caused  by  the  im{»action 
o(  ball-dige»tixl  fofxl  in  the  larynx  during  vomiting,  and  false  tx^eth  have  alno 
kDown  to  slip  \\\U)  the  larynx  during  the  adminiscmtion  of  chloroform, 

the  same  accident  has  happened  with  ihe  giig  used  in  dentad  openitions, 
death  from  St/ficojte  the  patient  becomes  ]m\c  and  faint ;  the  pulse  beat« 

flickering  manner  and  then  ceasca,  tbongb  reepimtion  may  contiouc  far 


30 


GENERAL    REMARKS    ON    OPERATIONS. 


Bome  Bcconda  Ion<;er.  This  accident  is  more  likely  to  occur  in  individnala  who 
are  depressed  eithor  by  mental  emotion  or  by  physical  debility,  and  it  is  not 
iinrrcquontly  connected  with  fatty  heart.  Death  from  synmiw  under  chloroform 
may  arise  in  four  ways.  1.  After  very  iirolon<:ed  and  m^vere  operations,  e8[>eeially 
if  associated  with  loss  of  blood,  the  heart's  aotion  may  IxK^ome  gradually  more 
and  more  feeble,  and  liiially  ceuse  altogether.  It  is  iiiipo^ible  iti  such  cases 
to  say  how  mach  is  due  to  the  chloroform  and  how  much  to  the  shock  of  the 
openttion.  2.  If  the  chloroform  vapour  k-  ftdministered  in  too  concentrated 
a  form,  it  ia  probable  that  it  may  cause  death  by  iHinify-^inp  the  cardiac  centre. 
8,  In  some  rare  cases  death  bus  occurred  suddenly  at  the  very  commencement 
of  the  administration,  before  a  sufficient  quantity  could  have  l»cn  absorbed  to 
have  any  direct  influeuoc  on  the  central  ncrvoas  system.  In  these  cases  death 
is  believed  to  be  due  to  reflex  inhibition  of  tlie  heart  tlirouKh  the  vagus,  the 
afferent  impulse  l«ing  develojjed  by  the  irritating  iiction  of  a  veiy  concentrated 
vapour  of  chloroform  on  the  mucous  membrane  of  the  hirjnx,  trachea  and 
bronchi  which  is  supplied  by  the  sensoiy  branches  of  the  puennu>^Hstric  nerve. 
Death  in  these  oaaes  is  due  to  shock.  This  is  a  very  rare  accident,  and  is 
probably  dependent  on  some  idiosyncrasy  in  the  patient.  4.  Death  has 
been  known  to  occur  from  reflex  inhibition  of  the  heart,  owing  to  an  in- 
sufficient dose  of  the  ann?8thetic  havintj  lieen  f^ven  Jiiid  the  patient  being 
still  ciJUBcious  of  the  [)ain.  In  these  <rasea  death  might  have  been  prevented 
bj  a  more  thorough  administration  of  the  anoesthctic. 

If  there  is  reason  to  fear  syncope  on  account  of  the  feeble  state  of  the 
patient,  a  small  qaantity  of  brandy  or  ammonia  may  be  given  before  com- 
mencing the  inhalation.  It  has  been  suggested  that  death  from  reflex  cardiac 
inhibitiun  might  1^  prevente<l  by  the  suljcntuneous  injection  of  ii  dose  of 
about  -j^jj  grain  or  less  of  atropine,  which  is  known  to  abolish  temporarily  the 
inhibiti.»ry  function  of  the  vagus.  The  accident  is,  however,  bo  rare  that 
few  Surgeons  would  bo  found  willing  to  give  every  patient  a  l«rge  doee 
of  atropine  before  venturing  to  administer  chloroform.  It  ia  Iwst  avoided  by 
careful  administration  of  the  aniesihetic.  The  proportion  of  chlorofonn 
vapour  to  air  should  at  first  be  very  small  and  should  be  gnuhially  increased. 
This  is  done  by  varying  the  distance  of  the  lint  or  towel  from  the  patient^s 
face.  Should  there  be  coughing  or  repeated  acts  of  swallowing  with  the  first 
few  inspirations,  showing  irritation  of  the  muoons  membmne  of  the  larynx 
and  trachea,  the  chloroform  must  at  once  be  removed  to  some  disl^ince  from 
the  face  and  again  gradually  approximated. 

During  the  whole  administration  the  pulse  and  respiration  should  both  be 
carefully  watched.  To  direct  attention  to  one  only  is  a  mistake,  for,  though  in 
the  vitft  majority  of  cases,  the  breathing  will  give  the  first  indication  of  danger, 
yet  wu  mu8t  not  forget  that  chlorofonn  is  a  cardiac  depressaut  ami  in  a  pro- 
longed ot>eration  may  aid  in  inducing  cardiac  failure.  It  is  the  antestheUst^s 
duty  to  watch  the  state  of  the  patient  carefully  and  to  warn  the  surgeon 
should  he  think  it  dangerona  to  continue  an  operation  which  can  be 
abandone<l  or  quickly  brought  to  an  end. 

A  few  rare  casei*  have  been  recorded  in  which,  owing  to  an  idifisyncrasy 
on  tlie  part  of  the  patient,  no  amount  of  chloroform  produced  any  anasstbetio 
vflV'ct. 

Alcohol.  Cliloroform,  and  Eth«r,  or,  ea  it  has  l)ecn  called,  "the 
A.  C  B.  mixture,''  consisting  ofuieohul  1,  chlorofonn  i\  and  ether  tt  parts,  is 
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MoeitiDM  nsefnl  in  irritable  or  feeble  patients.  The  ether  is  intended  to 
pfvwil  the  depresBing  action  of  the  chlomfonn  upon  the  heart,  thu  chloro- 
fom  Co  diminish  the  irritation  of  the  air  passages  bv  the;  etlier,  and  the 
almhii)  to  dilnte  the  ana'HtheticK.  It  mu$it  lie  administered  on  lint  or  on  a 
folded  lowel,  in  order  that  the  three  vapours  may  l^e  jnven  ott'  in  the  proper 
proportion.  If  the  mixture  were  adminiet^rcd  Irom  an  ether  apparntns,  in 
whirli  Khv  anaasthetic  Ir  pat  in  a  liqnid  form  into  a  chamber  in  the  instm* 
'  ».'r  wonJd  be  given  off  at  first  most  abundantly,  being  by  fur  the 
iiftiiL'  three,  and  the  proportion  of  chloroform  va[>our  ^^ould  be 
ITadttalty  increased  as  the  administration  continned.  For  the  same  reason,  if 
th»  mixture  be  not  freshly  prepared,  the  proportion  of  ether  is  apt  to  be 
dimbibbcd. 

OUAMfSana  and  KorpMa.  In  very  long  operations,  antesthesia  may 
be  nnintaSned  with  a  smalk-r  amonnt  uf  chloroform  if  a  quarter  of  a  grain  of 
norphta  lie  injected  snbcntancously  immediately  before  commencing  the  ad- 
miiiifltraiion.  In  cerebral  eurgeiy  this  plan  is  recommended  by  Horsloy,  as  the 
norpfam  temporarily  constricts  the  vessels  of  the  bruin  and  thus  diminishes 
lUBiaorrhage  during  the  operation.  It  nuist  t>e  remembered  that  morphia, 
alUKiQgfa  it  is  safely  admini8tet*ed  with  chlort^form.  increases  the  dangers  of 
oCber.  Tripier  of  Lyons  recommends  the  addition  of  a  small  quantity  of 
•tn>pinf'  it^  the  nioq^hia  injection. 

Kclkloride  of  Methylene  was  recommende<I  as  an  ansesthelic  by  Richard- 
•on,  and  a  tab«tance  which  passetl  by  this  name  was  extensively  used  in  Guy's 
He^^ftal  and  at  Moorfields  Ophthalmic  Hospital.    In  1H83,  however,  Kegnauld 
nd  Vtllejcan  published  a  paper,  in  which  ic  was  shown  that  the  liquid  sold 
mder  this  name  is  nothing  mon>  than  a  mixture  of  fonr  parts  of  chloroform 
vith  one  part  of  methylic  alcohol.     The  advantages  claimed  for  tliis  mixture 
<ffner  para  chloroform  and  ether  were,  greater  rapidity  of  action,  complete  and 
rapid  svoovery,  and  the  absence  of  muscular  rigidity  during  administration, 
a»d  of  unpleasant  after-symptoms.      The  rapidity  of  action  was,  however, 
obUined  by  giving  the  vapour  in  as  concentrated  a  state  as  possible,  all  un- 
admisBion  of  air  being  avoided.     It  is  evidently  not  a  safe  pro- 
Ing  to  administer  any  preparation  of  chloroform  in  this  way.     If  it  be 
&l  all,  it  mnst  be  given  iu  the  same  way,  and  with  the  same  precaations 
aa  pnn*  rhlriroforin. 

Vfttrona  Oxide  Oaa  was  the  first  anaesthetic  nsed,  but  its  employment 
VHBOOO  diaconlinned,  ether,  and  subeequently  chloroform  taking  ita  place. 
It  waa  rr-introdnoed  in  1>^CS  as  an  ansesthetic  by  the  .\merican  dentists.  It 
ban  admirable  ansethetic,  rapid  in  its  action,  safe  in  its  administration,  and 
«ldoBi  giving  rise  to  any  nnpleasant  after-effects.  The  class  of  cases  in  which 
aitioos  oxide  is  applicable  is  restricted,  owing  to  the  short  duration  of  the 
auarlietia  proiliioed  by  it,  and  the  suddenness  of  the  return  to  consciousness, 
makittg  tiic  aft^r-smart  of  the  operation  almost  as  severely  felt  as  the  cut  it* 
wii  nkokl  have  been.  Nitrous  oxide  is  chieBy  of  use  in  operations  which 
■I^BpiTe  1  '  '  /.  aa  in  the  fort^iblc  l)on<lnigof  Rtiffetird  joints,  the  avulsion  of 
^^^BttaiLH.  I  iun  of  teeth,  &.c.  ;  or  in  those  cutting'  operations  which  are 

^ToMlplBUd  by  a  single  stroke  of  the  knife,  as  the  opening  of  an  alwcess. 
^      la  onkt  to  pHnJuce  the  dosirtd  eftoct,  withont  causing  that  violent  ox- 
whicb  gained  it  the  name    of  "  laughing  ^as,''   it  must    be   ad- 
pare,  without  admixture  of  air.     In  order  to  do  this,  a  proper 
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appamtufi,  viUi  a  closely-fitting  fdct**pioc4*,  to  t)Ovht  tin*  tnouth  mid  uutue,  must 
be  used.  The  ^us  is  siapplieil  for  u»c  compressed  iti  iron  bottlos.  The  bottle 
it  coisnected  with  the  face-piece  by  a  lobe,  in  the  middle*  of  which  ifi  lUi  indiw. 
robber  bap,  difforenlly  platri'.l  in  different  inatrumenU.  The  principle  of  nil  jb» 
however,  the  sain*',  viz.,  that  after  the  face-piece  has  been  tirmly  itj>plie(],  the 
ba^;  is  distended  with  j^a.*  by  turning  the  stop-coek  connected  with  the  iron 
bottle.  The  patient  then  breathes  the  gas  from  the  bag^.  In  some  inscm- 
roents.  by  an  arrangement  of  valves,  the  expii-ed  gaa  passes  into  the  uir,  fredt 
nitn>U8  oxide  beiniLr  HUpplied  for  inspiriition.  In  others  the  patient  breathes 
Ijackwards  and  forwards  into  the  b»^%  inhaling  the  same  pis  several  times. 
The  former  method  is  preferable,  althou^'hnecsssarily  causing  an  increased  con- 
sumptinu  of  gas.  In  the  latter  method  some  gas  is  lost  by  escaping  from  under 
the  face-piece,  and  its  pla(.>e  is  snpplietl  by  allowing  a  ft^sh  stream  to  flow  in 
from  the  iron  bottle.  Nitrons  oxide  is  an  irrespirable  gas,  and  as  no  air  is 
mixcf]  with  it,  the  effects  produce*!  are,  to  a  great  extent,  those  i4  asphyxia. 
It  differs  however,  fmm  the  asphyxia  produced  by  ohstruction  of  the  air- 
IMABOges  in  thia,  that  the  elimination  of  carlx>nic  acid  gas  continues  to  a 
oertain  extent,  so  that  although  the  bloo<l  censes  to  receive  oxygen  it  does  not 
become  overcharged  witli  carbonic  acid,  and  consequently  a  few  breaths  of 
freah  air  Remove  all  traces  of  the  temporary  asphyxia.  The  proceas  of  anns- 
thosia  by  nitrous  oxide  is  not,  however,  asphyxia  and  nothing  else  ;  a  certaia 
proportion  of  the  gas  is  al)soH)ed,  and  exerts  an  influence  resembling  that  of 
other  unajsthetics  on  the  nervous  centres.  Experiments  on  animals  have 
shown  that,  like  ether,  it  always  8to[w  respiration  Ix^fon*  arresting  the  actioa 
of  the  heart.  In  the  administration  of  laughing  gas  the  following  symptoms 
ure  oljserved.  After  a  time,  varying  from  a  few  seconds  to  half  a  minute, 
according  to  the  fi^eedora  with  which  the  patient  inhales  the  gas,  a  slight 
Uvidity  of  the  face  is  noticed,  and  u  choking  sensatlun  may  he  felt.  In  less 
than  one  minute,  as  a  rule,  this  lividity  becomes  extremely  markc^d,  the 
veeaels  of  the  face  are  injected,  there  is  often  some  twitching  of  the  eyes  and 
limbs,  and  the  breathing  is  deeper  than  natural.  At  this  stage  sensation  and 
reflex  movements  are  abolished,  and  u  monientary  o[K;ration  may  be  per- 
fonned.  Sometimes  the  patient  is  conscious  that  something  has  been  done 
although  he  feels  no  pain,  and  his  ideas  are  confasod.  If  the  operation  be 
more  than  momentary,  thf  administration  of  the  gas  must  be  continued  a 
f«w  aecoods  longer.  The  face  then  becomes  livid,  the  eyes  protrnde.  the 
pupils  dilate,  and  the  whole  appearmice  of  the  ptitient  is  alarming  tf» 
un  inexperienced  bystander.  The  pulse  becomes  unsteady,  and  the  rcspirtv- 
tion  sinw  and  stertorous.  This  is  the  extreme  point  U.*  which  the  administni- 
tion  run  l»e  caiTied,  for,  as  before  8tate<I,  the  gas  is  irrespirable,  and  if  ad- 
minifttereil  fur  a  suffleient  length  of  time,  must  necessarily  be  faud.  Kven 
when  carrio<l  tt»  (his  extreme  jKnnt,  however,  a  few  breaths  of  fresh  air 
suffice  to  restoa'  tlie  patimt  perfectly.  OccasionaUy  there  is  some  excite- 
ment as  recovery  takes  place,  but  this  soon  t>asses  off.  Vomiting  is  v«rv 
rare.  During  the  period  of  insensibility,  and  the  excitement  following  it,  th'r 
pKtif^nt  is  very  ajit  to  dream  ;  and  conseqjiiently  it  is  I'xtremely  nnwise  tor  a 
medi'vd  man  to  a<iminisier  laughing  gas.  or  in  fact  any  aniesthotic,  to  a 
female  jMUit-nt  exc«  |>t  in  (lie  pn.'»ence  of  a  third  jHTson,  as  eharges  of  crimfnal 
awault  Imve  Uii-n  nuide  under  these  circumRtan<€«.  very  possibly  in  perfect 
Itood  faith  on  the  pnrt  nf  thi.*  patjcnu      -j^^^i. ,  ^^      ' 
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kill  firom  th«  admiiustration  of  laughing  gma  has  txiourred  only  with 

mritr.  In  1x^7  it  pro\c<i  futHl  t«»  ;*  medii.'ul  mau»  iipnareatly  from 
Ml  lind  iwralysis  of  the  riirht  sitlo  ol'a  fjitlj  heart,  ronsn|iifnL  on 
ion  to  the  puiiiiiiimry  rivculation  which  always  oecurH  from  the 
ii  stAte  of  lisphyxiii  wliich  the  '^aa  imln<ffl.  In  another  case,  a  pntiont 
"^^-.v^  of  phthisi9  failoii  to  rally  ant)  died  lesR  than  one  hour  aftor 
uiminiKterod.  Several  nther  fatal  oases  have  iKreurred  from  the 
!»y  the  deutist  breaking!  or  sMppiui^  and  l>eeomiri5  imiwict^.'d  in  the 
The  only  eonelusidus  to  W  drawn  from  these  cjises  art',  that  it  i«  not 
•druable  to  give  laiiirhinjr  iras  in  cases  of  extreme  phthisis  or  fatty  heart,  and 
tliAi  it  i»  wise  for  the  administraUtr  to  have  by  his  side  the  instruments 
HOT— iry  for  the  operation  of  lan.-nir<»tomy  or  tracheotomy  whenever  the 
opcntion  iit  one  involvini;  the  use  of  a  ga^.  In  certain  conditions  it  is  said  to 
luvBcaoAeil  8i»mewhat  serinns  after-effects.  Thus  Lafont  says  he  has  seen  it 
tmmm  ftbortion  at  the  fifth  month,  and  the  rehipse  of  epilepsy  in  a  boy  who  had 
baeo  &t!C  from  (its  for  many  years,  it  has  also  bi^cn  known  io  cause  a  great 
ejLM»ii»tioa  of  the  disease  in  diabetes. 

Slteiras  Ozid«  and  Ether, — As  has  already  been  stated,  each  of  these 
tta  |w«*a»ei*  trrtiiin  disudviintafrijs — the  anaesthesia  product  by  nitrous 
not  U'in«r  suffii-iently  persistent  to  admit  of  the  ]>erformauee  of  prolonged 
kCiMii&,  that  of   ether  beinj^  slow  of   production  and  often  attended   by 
cMHifddcnkMe  excitement.     By  the  snccessire  administration  of  tlie  two  auaes- 
b9iD  inconveniences  are  removed,  and  the  advantages  of  l)oth  are 
We  plan  adopt*^d  by   Clover  ronsists  in  tlie  I'apid  induction   of 
la  by  the  nitrous  oxide,  and  the  maintenance  of  ihiH  insensibility  by 
IIk  nw  of  the  vnp<tnr  of  ether.     In  this  way  one  ansesthctic  supplements  the 
imUmt,  uid  the  rapidity  of  the  one  is  combined  with  tlie  persistence  of   the 
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idcne.  Aznylene.   Ethyl-bromidet   Chlorethylidene,   and   various 

•ilb«Uiiict-!^  [Misccssitij,'  anirsthetir  pro[»ertie9  have  bt-en  tried,  but  have  not 

lliowa  tkxxy  definite  iidviiniairi's  over  the  ti<;t-nts  in  common  use. 

Comparison  between  Ether  and  Cmorofona. — Thehistoryof  Antesthetics 

illustration  of  thy  mutability  of  j>rofc8sional  opinion.     Ether  was 

hetic  employed  for  the  first  year  after  the  discovery  of  iU  use  ns 

tic.     It  thon  so  coinpletely  pive  way  to  chiorofonn  in  this  country 

({vnenUW  tJirou^hout  Kuntpc  that  a  confusion  arose  in  the  public  mind  as 

the  real  diftcoverer  of  AmeBthesiu  :  and  ISir  James  Simpson,  who  was  the 

U>  enipluT  cblon>romi  and  to  whose  ener«;y  its  general  adoption  was  mainly 

wst  T«Tf  commonly  considered  to  be  the  discoverer  of  Aniesthetics.     In 

KoifiitiilSr  however,  and  more  especially  in  those  of  Boston,  the  birthplace 

nticiU  Amiatheftia,  the  faith  in  ether  has  never  tieen  shaken,  nor  its  use 

m«i  for  that  of  any  other  agent.     In  London  a  change  of  opinion  has 

,  and  for  the  last  few  years  ether  hiis  been  used  as  the  general 

•  At  least  in   hospital  practice  and  in  the  hands  of  special  anss> 

In  Scotland  chloroform  still  remains  the  agent  ohicHy  in  use. 

TI1R  ciimfi&ris4>n  tietwuen  ether  and  chloroform  has  to  be  madi.'  from  three 

oU  of  view  : — 1.  As  to  safety  :  *i.  As  to  (X>nrcnience  :  and  U.  As  to  suita- 

y  10  upccbl  casni. 

I.  Am  i»  Mjptff, — No  nniestheiic  is  absolutely  safe,  but  with  ordinary  care 

degree  of  experience,  lK)th  ether  and  chloroform  maybe  administered 
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with  very  Lriflint;  Han^r,  so  trifling  iml<HH],  that  nmiiya  s'ir^ei>ii  ^uok  tliruu^h 
a  lou^  hosjiit^l  4'\|>erience  without  riieulin^  witli  u  t'uUl  case.  Tbcro  are  do 
data  at  prfwnt  hi'foie  the  protV'&Hion  from  which  the  relative  dany^r  of  tl»e  two 
niientH  can  be  HerJucf*!  with  anythini.'"  like  t^rtaiuty,  but  it  i«  jrenrnillv 
acknowledged  by  tlntsi*  who  have  much  exfMTienco  of  ixtth  tluU  other  is  safer 
than  cblorofonn.  In  University  Coilcj^e  Hospital  ether  lias  Ittcn  used  as  Un' 
ordinary  nrnvnthetic  for  many  years,  yet  during'  that  time  the  few  deaths  which 
have  (K'ciiried  dnrini:  aiufsthesia  have  all  lx?en  from  rhlorofomi.  In  the  handa 
of  an  unHkilli-d  or  enn'lcss  ndminiRrriitor  there  <*an  t>o  lirile  donlit  that  (!hl<)ro- 
form  is  nmre  danj^erous  than  ether.  It  kilb*  nmre  nuddenly.  and  irives  kwe 
time  for  restorative  nieasurw*  to  be  tukeu.  The  extreme  view  taken  by  some 
advocates  of  chloroform,  that  that  agent  is  abeolutcly  safe  if  undivided  attention 
be  jriven  to  ilie  respiration*  and  that  every  fatal  case  is  mor»'  or  less  the  fault 
of  the  administrator  from  not  doin^  so,  may  be  tme  of  do;r8  and  monkeys,  but 
there  is  abundant  dinicjd  ovidence  that  it  is  mit  tme  of  man.  There  is 
equally  insufticieuL  evidence  to  justify  the  opinion  of  some  of  the  supporters  of 
other  that  to  give  chloroform  is  so  dangerous  as  to  be  sf^n^pty  justifiable. 
Both  a^nts  are  sufficiently  safe  in  the  hands  of  a  carcfhl  admiuistmtor  to 
justify  their  use.  but  cin'umstances  may  make  one  or  the  other  preferable. 
Where  no  spt^rial  conditions  are  present  to  determine  the  choice,  other  should 
be  prefeiTed  as  the  safer. 

t.  As  in  ronventetuf, — Chloroform  is  more  convenient  than  ether  in  many 
ways,  and,  indeed,  it  was  this  that  led  to  its  ^^eueral  adoption.  It  utn  I^e  mon; 
easily  administere<l  without  any  ajx-cial  api»amtus  ;  ii  indrnx-s  anosthesia  more 
rapidly,  and  the  quantity  required  is  much  smaller.  These  advantages  are 
njwt  inip<»rtarit  in  military  and  naval  practice,  where  the  large  bulk  of 
ether  required  would  oftt-u  R*nder  its  employment  ditticnlt.  So,  also,  in 
country  practitx?,  wheix*  Surgeons  Imve  often  to  work  single-handed,  or  with 
imperfect  assistance,  chlorofonu  is  the  more  couveuient  umesthctic.  In  hot 
olimates,  the  extreme  volatility  uf  ether  makes  its  use  pmctically  impossible. 
To  the  patient,  chloroform  is  usually  plcasanter,  causing  less  coughing  and 
sense  of  sufTocatioo. 

Under  favourable  circumstances,  howeverjall  these  advantages  of  chloroform 
over  ether  disapjicar.  With  a  projier  inhaler  ansesthesia  is  induced  as  quickly 
with  ether  as  with  chh»rofonn,  and  can  Ije  kept  up  as  easily.  The  quantity 
required  is  not  so  great  as  to  be  an  inconveuien<.*e  in  most  casi-s,  and  ait 
unpleasaiitueHH  may  be  avoided  by  giving  laughing  gas  tirst.  In  fact  gas  and 
ether  is  by  far  the  least  unpleasant  ruiscstlictic  that  a  patient  can  take  for  a 
major  ofieration.  The  after-el!ect«  of  the  chloroform  and  ether  are  so  much 
alike  that  on  this  ground  there  is  little  to  choose  between  them.  Excil*.*ment 
oil  retrovery  is  more  conmion  after  ether.  The  penetrating  and  lt)U^  persistent 
iKiour  of  ether  is  often  verj'  auuoyinj^  to  tlic  patient  ou  recovery,  and  in  this 
iV8()eci  it  is  more  unfiloiutanc  than  chlomform. 

During  the  o|)enition,  putting  tlie  question  of  safety  on  one  side,  chloroform 
is  undoubtedly  more  convenient  to  the  Surgeon.  Ether  frequently  causes 
great  venous  congestion,  aud  in  this  way  increases  the  oozing  from  the  wound. 
it  is  sjiid.  also,  to  increase  bleeding  by  causing  vaso-uiotor  |»aralysis.  It  is 
more  ditlicult  to  get  perfect  muacuhir  relaxation  with  ether,  aud  cloui<r  spasms 
are  not  uncommon,  which,  combiued  with  the  violent  respiratory  movements, 
arc  oflen  most  embarrassing  to  Uie  Surgeon. 


I 
I 
I 


I 


CUOJCE    OF    AS    ANAESTHETIC. 


35 


uf. — In  the  majority  of  cases  chlorofonn  and  ctlii.'r  art* 
il  the  Sun^^con  must  bo  guided  then  )>\  the  conveuicuco  of 
4Br  '  '  '';rr.  luid  \\j  \iv&  lielief  \i^  tu  their  relative  safety.     In  certain  cases 

Umi  titniiuiiol  Ik'Iow.  one  jh  prefeniltle  to  tbe  otlier. 

Choice  of  &n  AnaBErthetic— Only  tbe  four  anaesthetics  in  common  itoe 
be  oouAiJered  hciv  :  Laughiue  (las,  Ether,  Chlnrofonn,  and  tbe  "A.  C.  E." 


'' Uw  Offfrnlioji  infiuenoea  to  some  extent  the  choice  of  the 
rt,  jJl  pnH'e<iIinj^«  not  hkely  to  last  more  than  one  minute  giw 

be  iwod*  if  ptf^ihie.  When  it  is  intended  to  keep  tlie  patient  insensible 
tor  muijr  hoans,  as  in  compression  <>f  the  aorta  for  unenrism,  chloixiform  is 
pralbnblc,  cclier  lK<tng  inconvenient  from  the  e.\c«}^ive  bronchial  itt.*cretioD 
vhich  it  caused. 

Tbe  Age  tif(ht  Patifn(  ij*  also  of  im|>ortuna'.  In  infants  and  children  under 
Kven  <ir  right  chloroform  is  more  convenient,  and  is  very  safe.  Ether,  if 
^'Tra  withont  an  ajtparatus,  causes  mf»re  stniggling  and  choking,  and  if  with 
«D  apparattus  frightens  the  child  ^rrcatly.  On  the  oUier  hand,  children  take 
ry  welL  8umea<iministrat<ire  prefer  the  "A.C,  E."  mixture,  and 
^  very  younsc  or  weak  it  iH  [)erhu|)s  safer. 
/m  oider  rhihitm  oitd  fteftilhi/  miuih  jjas  and  ether  is  the  plcjuiantcst  juid 
ftOKstlictic  for  all  major  o|ieratioDs,  and  gas  alouc  for  minor  operations 
■boft  daratioD,  when  these  agents  can  be  obtained.  In  military  and 
imtcticc  and  iu  hot  climates  there  is  no  doubt  chloroform  will 
to  be  the  chief  ai»fle8tl»etio  on  account  of  its  trn-ater  convenience; 
and  lar;;e  towns  etiier  will  probably  soon  Injcomc  the  chief  antcsthctic 
iDi  of  its  grciiUT  safety.  Its  use  is  increasing  botii  in  this  country 
and  oo  tbe  oontinent. 

In  m§0d people  ether  is  dangerous  if  they  eaffcr  at  all  from  bronchitis  and 
MlpbjraeiDa,  and  chloroform,  which  scai'coly  increases  the  bronchial  secretion^ 
ift  U»  be  pRrferred.  If  the  jMitient  is  very  feeble,  tlie  "A.  ('.  E."  nii.xture  may 
be  nvd  as  being  Icm^  irrit^iting  luid  deprestf-ing.  If  the  langs  are  {perfectly 
b«iUby«  rlbcr  may  be  used  even  in  advanced  age, 

Tbe  .VoAtfrv  of  the  Ofirration  has  an  im|)ortant  inflneuce  on  the  choice 

•if    tbe    aiuesthetic.      In    o[M>rationH    altout    the   face,    niuuth.  and    throat, 

cbluni(<«nu  is  to  bo  prefon'cd.  as  it   is  more  easily  admiikistered  by  a  tube 

throtiirh   tbe   mjtte   and  a  .Tunker*s  apparatus  (Fig.  i).      In    brain    surgery 

11    and    mi)r]>hia   (p.   M)   is  always   to   be  used,   as    the    venous 

ojD^tMLiJti  that  ettier  gives  rise  U>  would  be  a  must  serious  inconvenience, 

attd  the  morphia  moreover  diminishes   bleeding   by  causing  some  degree 

yf  carcbcml  anvmia.     Chloroform   is,  for  the  same  reason,  to  l^e  pi*eferred 

in  r.Drradona  about  (he  root  of  the  neck,  such  as  ]igatui*e  uf  tbe  AulK-lavian. 

I  ^rations  about  the  head  or  neck  in  which  a  cautery  is  likely  Ui  l)e 

-  ■■  ii«tt  tie  avoided,  as  its  va|>our  is  explosive.     In  operations  nf>on 

.!   viscera  mo^t  Surgeons  prefer  chlorofonn,  as  ether  may  fail 

tion,  imd  the  violent  respiratory  movements  it  often 

i:ly  embarruas  the  operator. 

!■  any  />ijca2j#  oj  the  l,ung«  nitrous  oxide  should  be  avoided  on  account 

«(  tbe  pftzttd  asphyxia  induced  during  its  administration,  and  chloroform  or 

ibft  "  A-  C.  E."  mixtun?  is  pivferable  Ut  pure  ether,  being  less  irritating.    The 

of    niucUM  caused    by   ether  is  esitecially   dangerous   iu   the 
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bronchitis  ami  t'mphyHcmu  of  idd  jieoplc,  in  aimn.*  rases  leading  to  sIom 
aspliyxia  a  few  hours  or  diiVB  after  the  <»pernti(in.  In  thfese  cnses  no  nniupthetic 
is  free  from  dnnj^er,  but  chloroform  in  probably  the  safest. 

In  Dismsp  of  the  Ihoit,  accompanied  by  fteble  action  due  to  fatty  degenera- 
tion or  dilatation,  ether  may  be  used  :  chloroform,  being  a  <*urdiac  depreasant, 
is  dangfcnms.  Ether  must,  however,  be  given  with  cuntion,  ns  the  venoM 
obstruotion  it  sometimes  gives  rise  to  may  be  t^m  macli  for  tbi.  feeble  heart 
to  overcome.  For  tlie  same  reason,  ^as  is  (lanpjerous  in  such  rases,  Slijyht 
vulvnlar  disease  of  the  heart  hris  little  influence  on  the  choice  of  the 
iinsetttbetic.  If  thea'  Ih  reason  to  believe  that  there  is  advanced  arterial 
dtffeneraHon  ether  must  be  j^iven  with  caution,  lest  rupture  of  a  veBsel  iu  the 
bmin  should  occur  dnriitjr  the  st^^e  of  excitement :  but  as  the  heart  in  the*^ 
cases  is  frequeully  diseased,  chloroform  also  causes  anxiety.  It  is  liest. 
perhiips,  under  the^ecircuinslances,  cautiously  to  pve  the  '*  A.  i.\  E.**  mixture. 

In  Dimmf  of  the  Kuitieya^  with  much  albumen  in  the  urine,  all  amipHtbctics 
ore  dangerous,  es|>ecially  ether.  In  Dutbeies  nitrous  oxide  is  said  ti»  have 
caused  a  fatal  exacerbation  of  the  disease.  Probably  chloroform  is  the  aafeet 
anfesthetic  in  this  rondition.  In  Kpih/tttnt  no  anaesthetic  is  fnn?  from  risk, 
but  from  the  exfHTicnce  deriiwl  from  brain  surgery,  probably  morphia 
and  chloroform  would  Ik-  the  safcHt.  In  Ilysicfical^  ami  Infant*  patients 
chloroforn),  preceded  or  not  by  a  hypodermic  injection  of  ratirphia,  is  probably 
the  tK»t  as  givin^^  rise  to  the  least  excitement.  Iu  putienta  who  are  under  the 
ififfitmr^  of  opium  it  is  wiser  to  give  chloroform,  as  etber  under  these  ciivum- 
stames  might  damj^erously  depress  the  respiratory  centre  or  choke  the  Innga 
with  mucus,  leading  to  sl<»w  asphyxia  before  the  pivtient  re<*oveped  sufficienUy 
from  the  opinm  to  cough  it  up. 

If,  during  anmsthesin  from  ether,  it  is  thought  nweasary  to  change  to 
chloroform  in  ortler  to  obtain  more  perfect  relaxation^  or  on  account  of  verj' 
ex(*€saivc  accumulation  of  mucus  iu  the  pharyit.\  and  lungs,  this  must  not 
Ikj  done  suddenly,  lest  the  ain^ady  embamisaed  heari  bo  bmught  to  a  stand- 
still. The  patient  must  Iw  allowed  pjirtially  tii  rect»ver  and  to  dear  his  lungs 
before  the  new  anaesthetic  is  given. 

Tfie  Adminiflttration  of  aji  AnBvthatic  during  Shock  was  at  one  time 
objerted  toon  thc^^ronml  rhuL  it  would  still  furtlier  di  press  the  patient,  and 
that  the  pain  of  the  ojicration  would  be  a  go<)d  stinmlus  to  rouse  him, 
(*ommon  aenne.  uh  well  lis  ex|H-'rience,  are  against  such  an  argument.  Pain  is 
far  more  depressing  thiin  any  amesthetic.  Unfortunately  we  cannot  entirely 
prevent  the  additional  sbo<-'k  caused  by  an  ojKtratiou  imder  these  circumstances 
even  by  aniesthetics,  for  it  is  an  interesting  physiological  fact  that  shock 
is  pro<luecd  on  the  system  even  though  the  patient  be  conipletely  anaesthetised. 
This  is  |)«rticnlarly  noticcttble  in  castration,  in  which,  at  tin-  moni».nt  when 
the  cord  is  cut,  the  pulse  falls  several  Ijcats  nr  stops  momentarily,  even 
though  the  patient  Itc  ipiite  iuseuhiblc.  Hence,  it  may  be  argmnl  that, 
although  iiniL'Ethesia  aaves  the  patient  that  amount  of  shtx-k  which  arises  from 
pain.  It  doi«  not  relieve  him  entirely  frv>m  the  impression  produced  on  the 
system  by  a  seven*  mutilation. 

.\b  an  amvsthetir  to  Ije  adminis'j-red  during  shock  ether  undonbtc<lly  is 
|in*fertiblc  to  chloroform.  Owing  to  its  stimulating  action  on  the  heart  the 
pulse  will  frequently  imjirove  during  the  operation,  and  it  can  be  pushed  to 
deep  amcsthesia  withont  risk,     (^hlorofonn,  on  the  other  hand,  deproasea  the 
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^^^^^^■fl  cotuiiiucntly  if  it  is  iiiven  durint;  ttlvK-k  it  i^  wisur  not  to  push  it 
^^^IH^BBt  Diorely  to  boniiniL)  t^eiiHuLiou  wittioiit  caiiHin^  cuiii{ttou>  mnscular 
reUsatloo. 

Thr  TrmtmeiLt  of  the  Effacta  arising  from  an  Overdose  of 
mMj  ABAsihetic  is  litustW  on  two  )irincii>ks  : — I,  tin*  eHra))lisliinciit  of 
iwjiinliiMi  ciU]or  natural  or  nrtiticial,  t^o  aa  tu  ompty  the  lun<;s  of  the 
n^KMr  ooataiued  in  the  air-cells  and  U>  aid  tlic^  oxyi^enatiun  of  the  blood  ; 
And  X,  tl««  fttimulation  of  tbu  heart's  action,  and  the  maintenance  of  the 
^ftxcnlalioo. 

^M    Tlic  iTeatment  to  he  adopted  an  tlio  o(t<:urreiice  of  dangerouB  symptom?,  or 
^Bf  appwcat  death  fi-om  i-hlon>ronn,  is  a.s  follows : — 
^M     1.  Tbi-  aiiministration  of  tlic  vnponr  iniist  be  at  ouoc  discontinued. 
^m     i.  Thr  tonpie   should    U'  WMZcd   with  the  fingLTs,  or  with  fontqw,  and 
^'dnvn  ual  uf  the  motub  :  and  the  larynx  pushed  up  ro  that  the  jj^Kittis  may 
b»  opeocd.    The  tongue  numt  U*  pulli'd  forcibly  funvurds.  nnt  merely  pulled 
ont  t>f  tlie   mouth,  for  the   rouMinti   belure   ntated.     The   fiu^*r  tthouUl    be 
tamciduftLcty  pu^fictl  down  the  throat  and  the  glottis  examined  fur  the  (Mmsible 
of  vomited  fo<xl.     The  pharynx  should  be  freed  from  diucob  with  a 
on  a  holder. 
Frrob  air  sliould  be  admitted  to  the   patient   by  openinj;  doors  and 
by  ]>a*ventins  bystanders  or  spectaUtrs  from  erowdinj^  round. 
LrictiouH  slu^wld  be  remuveil  from  the  |>atic*nt's  throat  and  olieBt, 
mnd  tbese  parts  ^huul<l  he  freely  exjmscd. 
^^     ».  Aititieihl  renpinititm  must  at  tnur  be  set  up.  whilst  these  other  measorus 
Hftre  being  carried  out.     This  Khould  be  done  by  the  SylveKter  method,  which 
^■^IhiOT    descrilied    in    the    chapter  on    Asphyxia.      Artiticial    respiration 
^^^^lld    be   comtneneed    by  a  fureed  expiratory   movement,  Bo  as  to  empty 
Sb  lliog  M  far  as  pfjs>tii)le  t»f   the   amesthetic  vapour,     .Milne   .Murray  has 
^H>wii  tkat  rabbits  can  Ik;  revived  from  a  nearly  fatal  dose  of  chloi\iform  with 
aoch   f^nrotAT  c-ertainty  if,  as   the  first  step,  before   eommenciug  artificial 
nwpinitino,  the  lau*^   are  exhausted  a^^  far  lut  posRihIc  by  nitpiration.     To 
■IteiiHK  to  adopt  this  plan  in  man  wtmld  cause  seriuiit^  loss  of  time  before 
CBD  irtiticiul  respinttiuij. 

i*.  ity,  in  ilio  form  of  laradisation  of  the  plirenic  nerve,  has  been  of 

^rcai  <iir  lu  some  ra&es  as  an  adjunct  to  artificial  ivspinition.  It  must  be 
appiiod  mctholiejilly  ajt  de^i'ribed  under  the  treatment  of  asphyxia.  In  usinj; 
^-ieity  i-nre  must  l*  taken  not  to  stimulate  the  va^'Uf*.  the  etleet  of  which 
^ViifEhi  be  finally  to  inhibit  the  feeble  heart. 

7.  Nitrite  of  amyl.  when  infiale<l  in  heidth.  catises,  according  lo  Bruntou, 
iie  tif  the  fat*e,  thruhbim;  of  the  euruiids,  and  a  ipiieker  and  fulh*r  pulse, 
quiekeuifd  n*Kpiration.     It  r'juises  diminished  blotnl  pressure  by  a  «>eueral 
dilatotWn  (»f  ttie  arlenoles,  and  thus  relieves  the  hetirt.     It  s<.-ems,  therefon% 
bum  itA  still  nHnenei-  on  the  ixirdiae  and  rrspiratory  eontP.'A,  to  l>e 

indiau^l  a«!  ■••'■  in  chloroforn»  poisouini;.  whetlier  of  the  syncopal  or 

m^y'  u  :  thu  iuKpinLtion  uf  the  vapour  of  ten  to  Hfteeu  drops  of  the 

DKf.. ..ulin^  the  vcNHels  and  restoring;  the  heart's  action.     The  adininia- 

tnuir  •hiiuhl  always  have  at  hand,  in  cjisc  of  aci^ident,  some  ^liu^s  ca|iHule8  of 
uf  aniyl.     t>ne-  of  tlu^e  should  l»e  broken  into  a  handkerchief  and  held 
the  fiLoe  while  artificial  respiration  is  continued  as  al»ove  de&crilted.     The 
Ind  shrjuld  lie  placid  at  the  same  time  as  taw  as  poMsible. 
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H.  As  ]ic(*e8«or7  means,  friction  of  the  extremities  may  Im?  employe*!  t  n 
little  brandy  should  be  rubbo^I  inside  the  mouth  ;  a»d  rold  water  dashed  on 
the  facv- 

1).  Tracheotomy  or  laryr)p:o(/)my  ia  netwiHSftry  wlien  the  usphyxiii  is  due  to 
the  impuction  of  some  forcifrn  l)ody.  as  fulse  teeth  or  a  ;;ag  in  the  larynx 
daring  iiiseiifiibility,  or  to  accumulation  of  blood  in  the  phurynx  or  truchen. 
It  may  also  be  of  use  wiien.  owing  to  emphyBema  of  the  lunjrs  and  ri^dity  cf 
the  chest-wall,  artificial  respiration  cannot  be  efficiently  carried  out,  bat 
it  will  be  necessary  then  to  blow  tho  air  into  the  lungs  and  suck  it  out 
through  the  tube  either  by  bollowis  or  by  the  Surgeon's  mouth. 
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IiOCAL    AMABTHEBIA, 

Lociil  BiKesthesia  may  be  induced  in  two  ways  :  1,  by  cold,  and  2,  by  the 
use  of  cocaine. 

Colo. — The  app!icAti(t!i  of  ice  and  salt,  as  introduced  by  J.  Amott,  may 
conveniently  be  employe*]  in  many  cases  in  which  general  aua?Bthe8iB  is 
intt<lmi«sible  or  iucouveuient.  LocaI  anassthesia  can  be  produced  only  in  those 
caae*  in  which  the  incisious  merely  implicate  the  skin  and  subcutaneoua 
structures,  as  in  opening  abscesses,  slitting  up  sinuses,  avulsion  of  toe-nails, 
or  removing  small  sujxirficial  tumourn.  For  such  purposes,  however,  it  is 
extremely  valuable.  The  m<*de  of  using  the  frigorijic  mixture  is  as  follows : 
About  a  tumblerful  of  rough  ice  is  pnt  into  a  strong  canvas  bag,  and  finely 
powdered  with  a  mallet.  It  i.s  then  poured  out  on  a  plat^,  and  half  its  bulk  ^ 
of  salt  IR  qnickly  mixed  with  it  by  means  of  an  ivory  or  wooden  pfl^)cr-knife.  ■ 
The  mixture  is  then  put  into  a  muslin  or  gauze  bag  and  applied  to  the  part 
for  from  five  lo  t^'ii  minutes.  As  soon  as  the  skin  becomes  white  and  hard^ 
the  incisions  may  be  made  without  any  [»aiu  being  experienced.  The  froaea 
part  apetilily  recovers,  no  inconvenience  resulting. 

The  rapid  araporatioii  of  highly  rectified  ether  has  been  applied  by 
Kichardsou  in  the  production  of  cold  suHicieut  to  freeze  a  pari,  and  thus 
render  it  tcmp<Ji'arily  insensible.  A  line  spray-jet  of  ether  of  a  low  specific 
gravity  is  thrown  u[K)n  the  part  to  be  anaesthetised.  The  akin  rapidly 
becomes  white  and  hard — is,  In  fact,  frozen.  This  method  of  inducing 
local  insensibility  to  pain  is  more  exact  and  efficacious  than  that  by  Uie 
frigorific  mixture,  and  i-s  generally  pn^ferrcd.  It  is  applicable  in  the  same 
olofis  of  cascji.  The  ether  should  Ix*  tested  before  it  is  used  by  pKjuring 
R  little  into  the  hollow  of  the  hand,  where,  if  it  \&  of  the  proper  quality,  it  will 
boil  violently. 

OocAiXE  ia  an  alkaloid  extracted  from  the  leaves  of  erythroxylon  coca* 
Oot»  haa  been  known  iu  Europe  since  the  discovery  of  Peru,  the  nativea 
of  which  countrj'  have  from  time  immemorial  ln^en  in  the  habit  of  chewing 
the  leaves  f(»r  the  purpose  of  allaying  iiunger  and  supporting  strength  during 
prolonged  pliysiciil  e.xertion.  The  ulkalurd  was  first  extracteil  by  Niemann  ia 
18:>0,  and  both  he  and  Hughe**  Bonneit.  who  investigated  its  proj»ertit«  in 
IHiL',  pointed  out  the  fact  that  it  causes  numbuess  when  applied  to  mucous 
membranes.  No  practical  use  was,  Ijowever,  nuule  of  this  discovery  till  188t, 
when  (^ir!  Kiiller,  of  Vienna,  deniunstrated  that  the  eye  could  Ije  rendered 
sulfioiently  amcsthetic  for  the  j>cr!'onnance  of  almost  any  operation  by  puttings 
a  few  dro|Ht  of  a  solution  of  cocaine  on  the  (Hinjunctiva.    The  value  of  thia 
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reoognised,  and  ut  the  present  time  cocaine  has  to  a  irreat 

^^HVUfhlM'f^eral  anffiHtJietics  iu  oplithalmic  sniyorj.  Its  use  was  soon 
[rxt^nded  to  <Aher  mucouit  mcmlmmeR,  and  snUae^jtientlj,  bj  means  of  hypo- 
timnic  injections.  U>  rlie  Hkin  and  snltcataneoiig  tiBsue. 

ODcatn«  is  nit«t  commonly  nsed   in  the  furm  of  a  solution  oT  the  hydro- 

chlorvte  in  distilled  water.     The  solution  should  be  sterilized  by  Iwilin^s  and 

kcpC'  in  ■  carefully  stnppepe<i  Uittle,  otherwiHc  funjroid  i^rowLhs  an*  apt  to 

iderelop  in  it.     Cocaine  can   be   kept   ic    I    ^'rain   powders  which   may   be 

'^HBolved  in  10  minims  or  more  of  water  when  re(|uire<l  for  use.     The  watar 

nst  be  prcviouKly  ^^oiled  if  the  solution  is  to  be  injected  hypodermically. 

C4Kraiiitt*  muses  a  c<>ntraction  of  the  small  arteries  of  the  jmrt  to  which  it  ia 

ap|)Ii«il,  and  thus  ereutly  diminishes  ^he  bieedinfr  durins?  an  o{)eration,  such 

at  Rttoval  (»f  a  polypus  from  tlie  n(jse. 

Xeda  of  Employment. — For  Ute  eye  ;  two  or  three  drops  of  a  4  per  cent. 
wlotion  are  dn'pped  u|>oti  the  ronjuuctiva.  This  is  re|>eated  in  from  three  to 
6re  minutvj),  and  after  about  the  third  application  the  conjunctiva  will  be 

ifooikd  to  be  insensible  when  touched  with  the  finj;:L'r.  The  anaestheflia 
exteiidM  lo  the  deeper  structures  <jf  the  eyu,  so  that  the  operation  for  catarail 
I*  aui  irid<ictf)niy  can  be  performed  without  appreciable  pain.  Tbe  anteathesia 
i*  AacompaDicd  by  dilatation  of  the  pupil. 

/Vr  th0  month  or  t/mttii. — A    10  or  2o   per  cent,  solution  is  applied  by 

of  a  camePs  luiir  pencil   or   by  a  spray  apparatus.     The   aiiffistheaia 

Doaunefices   in  aluiut  three   minutes,  and    if   the  application   1)e  repeutetl  at 

iaUrmU  becomes  complete  in  from  tea  to  twenty  minates.    It  passes  off  in 

Iwm  biUf  Ut  tba-e-quartere  of  au  hour. 

>V  M«  ttrethra  a   Ii>  per  cent,  solution  is  best.     It  may  be  injected  either 

direccty  mtli  u  isyriuj,'e  or  by  means  of  a  catheter  to  the  dee|»er  pjirt**  or  int<j 

Ibe  bliwlder.     It*t  eflV-cts  are  not  very  wrtain,  its  it  is  difficult  to  apply  it 

^ihocoRKhly  to  the  whole  length  of  the  canal,  and  in  tlio  bladder  it  ia  apt  to  be 

ilatrd  by  the  nriue  or  prevented  from  coming  in  close  contact  with  the 

iranc  by  a  layer  of  niucuR. 

■'oi  of  mttaif  tumours  or  ot/ttr  minor  operations  on  tht>  skin  or 
iinsue  it  must  W  applied  by  liypodermio  injection.  From  4  to  r> 
IB  mtatina  \4  a  \  \iKt  cent,  solution  nmst  be  iujected  at  sovenil  points  in  the  area 
^Blvtuith  it  i»  desireil  to  render  am^thetic.  Aua^ttiesia  is  complete  in  from  two 
^■to  fiytt  minuti'S.  This  can  be  ascertained  by  )(eutly  pinching  the  part  with  a 
Hmir  of  fortvps.  It  commonly  last^  from  ten  to  fitleen  minutes.  If  sensation 
^^^bnis  dijnn<;  the  oikcmtion  a  few  drops  of  the  solution  may  be  poured  into 
^^Hl  w*iund,  and  afU-r  a  couple  of  minuttV  delay  the  pi'rformance  nmy  be 
cnetiniieKi.  If  the  o|»erution  is  upon  one  of  the  limt»8,  the  dunition  of  tlie 
ita  may  l>e  j^reatJy  prolongeii  by  the  appllcatiou  of  a  tourniijuet  after 
or  tm>  minutes  have  ix^^n  allowed  fi»r  the  diffusiou  of  the  s4jlution.  Tbe 
o  «(ffooi  may  \k  pn>duce«l,  less  [lerfectiy^  in  other  fuirts  by  8urrouudiDg:  the 
^ic  area  with  a  ring  uf  wcod  or  metal  and  pressing  it  lirmly  down  so 
k»  Xu  limii  tht  ditriuiitiu  of  the  solution. 

fTooaina  Poisoning. — <Scveral  t*u»*s  have  been  recorded  in  whicli  nnpleasant 
nd  KwnoUmci*  even  alarmmg  symptoms  have  followed  the  uae  of  cocaine. 
Tim  d«»w  --S  haa  Iktu  very  vanabh%  in  sunie  little  moiv  tliau  a 

fcain  of  rate.     The  moAt  common  of   these  etl'ircts  lutve  been 

icsspoc)u7  ({KiiJiucsM  and  nausea,  with  a  Benite  uf  oppression  on  tbe  chest  and 
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a  rapiti  pnlnc  ;  those  noon  piiMf^  otf  uiid  leave  no  evil  eHorU  Ih'Ih'iuI.  fn  mon* 
extrc'iiiQ  t-aspB,  after  lftrp;er  ilost's,  thoro  have  l»een  niarkwl  palbjr  of  tho  face. 
<lilated  pupils  and  Bynco|>e  followeil  hy  great  pmstruli(m  on  recovery.  In  one 
rase  the  patient  complained  of  In^inp  unable  to  see  for  flome  hours,  and  in  two, 
articulation  waa  indistinct  for  some  time.  The  instances  in  which  these  un- 
jilea^ant  consequences  have  l>cen  observed  are  not  yet  sufficiently  numerous  to 
make  it.  possible  to  stjite  accurately  under  what  conditions  they  occur  or  what 
is  the  limit-  of  safety  in  adminij*tcrin^  the  drug;.  In  one  case  of  extensive 
tuberculous  disease  of  the  kidneys  and  bladder,  20  grains  accidentally  given  as 
u  dranghl  provcfi  fatal  in  a)>ont  one  hour.  In  a  cjise  of  attempted  suicide. 
2.i  grains  were  tnken  internally  wifhcmt  serious  consequenceB ;  and,  on  the 
other  hand.  Mayo  Kobson  records  a  caj>e  in  which  a  uiiddle-a^ed  gentleniaii 
b(?came  aphasio  and  unable  t<)  write  half-an-htmr  after  a  solution  contnininj: 
one  jrrain  had  l>een  injected  into  the  n<^e  Iwfurt^  the  removal  of  a  polypus. 
The  sense  of  oppression  on  the  chest  and  the  cardiac  disturbanoe  are  relieved 
by  the  inhalation  of  nitrite  of  amyl.  .Mcohol  and  suhcataneous  injeotioDB  of 
ether  rnay  be  given  to  relieve  the  faiutucas. 


PSBFORMAMGX    07    AN    OPSRATION. 

In  the  p?rformancc  of  an  operation  in  private  pmcticc  the  Surgeon  mnw 
sec  for  liimstlf  that  the  preparations  are  properly  made.  The  nn^m  must  txi 
well  li)^hted,  of  sufficient  size  iiud  pmperly  warme<l.  Whenever  it  is  possible 
the  patient  shonld  lie  plwvd  ufH»n  a  table.  An  ordinary  l»ed  is  too  low,  and  its 
width  makes  it  difficult  for  Uith  the  Surgeon  and  bis  assistant  to  be  within 
easy  reach  of  tlie  wnund.  The  table  ujxin  which  the  patient  is  placed  must. 
I>e  of  the  ordinary  ia>i;rht.  The  stron*;  deal  table  usually  found  in  kitohenK 
answers  the  purpose  fairly  well.  Ii  mu^t  be  steady  on  its  lept,  and  if  it 
is  not  more  than  three  feet  wide  it  will  be  more  convenient.  It  mnst  l>e 
ooYorcd  with  a  blanket  folded  iutt>  four  layers;  another  blanket  must  be 
provided  to  place  over  the  j^atient's  l>rjdy,  and  pillows  must  Ite  comfortably 
arranged  for  the  bead.  A  tray  Hlle<l  with  saw-dust,  ur  an  old  bliinket  folded 
very  thickly,  may  be  plaeetl  nti  the  tluor  to  catch  the  blood.  The  friends  must 
Iw  aakeil  to  provide  in  the  r<K)m  a  dozen  towels,  four  waahing-basins,  and  two 
large  cans,  one  of  hot  niid  one  of  cold  water,  and  a  slop-pail  or  foot-bath.  A 
gallon  or  more  of  an  antiseptic  solution,  such  as  carbolic  acid  lotion  of  the 
strength  of  1  in  2IK  should  be  in  reudiuess,  which  may  be  dduted  to  I  in  4<», 
for  wat^hJn*;  the  KjHjni^cH.  The  iie<reasary  amount  of  Che  antiseptic  st^hition. 
according  to  the  exti-nt  and  nature  of  the  (»|>eration,  must  first  bo  pr<.'pjiretl, 
and  the  oiius  of  common  water  mnst  then  be  removed  to  one  corner  of  thu 
room,  and  orders  given  to  the  nnr«e  not  to  touch  them  ;  for»  unless  she  is 
thoroughly  ex(>erienced,  she  is  almost  certain  to  use  plain  water  instead  of  the 
antiseptic  fluid  during  the  excitemout  of  the  of»eration. 

The  aponges  should  bo  brought  by  the  Surgeou  himself,  and  shonld  be 
pri»lHirly  pn'iMvretJ.  Improperly-cleansed  sponges  have  always  l>een  justly 
considered  a  t^jtent  source  of  infrcticm  in  wounds.  New  sponges  are  apt  to  la* 
gritty,  ami  should  be  soiiked  in  a  dilute  solution  of  hydrochloric  acid  for  at 
least  twenty-four  hours,  after  wiiich  they  must  be  '"an-fnlly  washed.  They 
■houtd  then  lie  for  at  luiutt  twenty-four  hours  in  a  1  in  2(t  solution  of  carbolic 
acid.    They  must  then  la;  fi(]ut^7.ed  as  <lry  as  possible,  and  put  in  4  glam 
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with  II   lid  U>  ket'p  out  the  'Uiat.     Before  Mn\:^  nsetl  tliov 

iu  feCKiki-'d  fur  some  houra  in  carbolic  lotion.     After  an  oprpation 

tSm  OMiliies  of  a  f)]ion^  arc  more  or  less  filled  with  coa(;utated  blcKHJ,  which 

mew  wMafaiu^  in  wut<T  will  linnlly  remove.     In  order  to  clean  it  thoroughly, 

It  mar  be  AOakud  iu  a  strong  solation  of  Kulphuroiis  acid  ;  or,  after  maceration 

JKlnr  fartj-eight  hours  ia  a  dilute  Bolution  of  hrdrochlorio  acid  (nbout  tea  drop^ 

^Bof  tb^  8tn>n^  acid  to  the  ounce  of  water),  and  for  twenty-four  hours  iu  a 

K  Mrtmg  «(4ution  of  carbonate  of  eoda,  it  may  be  well  washed  in  common  water, 

H  SDd  ktfpt  ready  for  ose  in  a  bath  of  1  in  20  carbolic  acid  lotiou.    A  simplvr 

H  plan,  sad  one  which  experience  hot*  shown  to  be  very  efficient,  is  to  wash  the 

«pmga  for  ten  minuttrs  in  very  hot  water  with  u  lurge  umoutit  of  soft  Roap. 

Hiet(M{»  must  Ik;  wi'll  washed  out  by  rciH-ated  rinsing  in  fresh  hot  water,  after 

vliuili  tiie  sponges  may  he  placed  in   the  cnrltolie   lotion.     In    many  rases 

•pODgta  are  advantogeuunly  rcphu*ed  by  pieces  of  salicylic  or  sal-alemhroth 

vool  moistened  with  litouie  antiseptic  aolation  and  squeezed 

M  dry  as  prjssible. 

B«fi>re  commencing  an  operation,  the  SurgeiMi  must 

Ifiok  o\tr  his  instruments,  comparing  tliem,  if  the  npera- 

oomplicatod,  with  a  list  provioitsly  made  out  ;  he 

that  they  are  arninged  in  the  order  in  which 

wanteil.     They  should  l>e  placed  in  a  flat  dish 

fwith  Hn  antifieptic  solution.  For  this  purpoee 
ng  is  Itcttcr  than  a  I  in  :;fo  solution  of  c^irbolic 
which  has  no  injurious  cfTtK-t  on  the  instrnmcnt^ 
BeUiod  of  dtcrilir.ing  the  instmments  seemB  jiracti- 
<'""''  f.  hot  some  Surgeons  prefer  to  expose  them 
«d  Hteam  in  a  specially  constructed  chaniU'r, 
MhI  ok  knives  with  metal  handles  which  uill  not  be 
^—Jinjofvd  by  the  heat.  Ma';h  of  the  successful  perform- 
^■MOB  of  an  operatitm  depends  on  the  attention  und 
^BiafiMi  of  the  assistants.  <jf  these  there  should  be 
^^^^^^  bnt  not  t^io  many.  In  all  capital  operations 
time  orfoar  will  be  required  :  one  for  the  adniinistratiou 
j^of  the  axuBsthclic,  another  to  command  the  artery,  a 
Hihird  immediately  U>  assist  the  Surgeon,  and  the  fourth 
^■im^Mjd  fcp'mgeH,  instniment«»  &c.  Tht*  duties  of  the  '''''^- 
^^^^^|b  should  be  jK-rformed  in  silence,  und  <'ach  man 

matt  earvfaity  attend  to  his  uwu  business,  and  not  neglect  this,  as  is  too 
I  oft«o  iktoe^  in  his  anxiety  in  see  what  the  Surgeon  is  about.  There  should 
^■lie  00  Bnnfci-srtury  talking  when  once  the  patient  is  on  the  tabic  :  the  Surgeon's 
BdkMiiMU  ought  U>  \>t  conveyed  by  a  brief  word  or  two,  or  by  a  sign  with  the 


Uivloury  beld  pvr* 
ItetMltcaUrly. 
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iadsioBB  fur  the  o|H'rati»»ii  sh<»ulil  l»e  carefully  and  properly  planned, 
M  to  icive  sufficient  kjmut  with  as  little  mulihuion  as  possible  ;  bat  it 
»liraytt  he  lH»nie  in  mind,  that  alihoagh  a  needlessly  long  incision  miiy 
io  onneresBKry  disfigurement,  it  dtK?fl  not  add  materially  to  thf  danger 
••f  tin  palMrnt,  while  too  snmll  an  iucwiou  hampers  the  Snrgoon  and  greatly 
bis  ■'         '   ■  ■^.  especially  in  thr  arrest  <»f  hiemorrhnge. 

1:  iiide  by  cutting  from  without  inwards,  or  fn>ra  wiDhin 

oal«Knls,or  «ai>cutJuu?ouMly-    The  most  convenient  instrument  forallorvUnwc^ 


GENERAL    REMARKH    ON    OPERATIONS. 

iaci«ion8  ifi  the  Bf^aljjel,  This  should  Ix*  Bet  on  u  srarKith  ebony  hamlle,  whlc! 
is  le8»  rilipfK-ry  than  ivory  or  Rteul  when  wetted  witli  hlood,  and  aflmiU 
(rn.'att.T  doht-wfy  of  touch  ;  it  shonld  he  lij^^ht  in  the  ])hide,  nearly  straight- 
backed,  and  shghtly  beUiod  in  tlie  cuttiujr  edge.  The  heel  sliould  be  us  wide 
«a  the  widest  piirt  t)f  the  blade,  and  there  should  be  no  constriction  where  it 
joins  thi*  handle.  Wtien  very  free  and  extensive  incisions  are  reijuired,  as  in 
the  removal  of  hirjje  tumours,  a  List(»n's  hi8t4)ury,  of  proper  size  and  ?hapet  is 
a  very  convenient  in^^tniment  (Fij,'.  S),  For  a  subcutaneous  iuciaiou,  a  verjf 
small  narrow-iiladed  knife  is  requirwi. 

The  ordinary  scalpel  is  held  in  two  ways  :  first,  like  a  pen  (Fijj-  4) ;  secondly, 


Pig.  4.-.(|cftli«-l  hfia  Ifkea  pon. 

like  a  dinner-knife  (Fi|r.  5).  The  former  j^osition  Is  that  universally  ado] 
in  dissecting  tlie  dead  body,  and  the  habit  of  always  holding  the  knife  in  this 
way  is  one  of  the  first  faults  whirli  a  student  eotunjcncinj;  operative  surgery 
ban  to  correct,    in  dissection,  also,  the  student  habitaallv  turns  his  knife  from 


Pt«.  A.— »r*lt»rl  IivM  like  ft  dlDiter-kuifo. 


the  deep  (larts  towards  the  skin,  so  thnt  any  slip  of  the  knife  may  not  injure 
the  nilN^utaneous  structures  which  it  is  hif^  object  to  presi^rve.  In  raising  flapa 
in  the  living  body,  the  reverse  must  l>e  the  rule,  as,  if  the  skin  and  subcn- 
UUMOOS  tisstirs  are  scored  by  the  knife,  the  flap  will  certainly  slough.  Every 
(oaeber  of  opi.-raiivu  snr^'cry  ha»  experienwd  how  ditticult  it  is  to  oora^ct  this 
moHt  danfjiTouH  habit  in  youn^  oprratorH.  In  makini;  an  ordinary  incision 
from  without  inwards,  as  in  the  i*euio\al  of  a  tumour,  or  in  cutting  down 
i](Km  an  arU^ry  m  i(<s  coniinuiiy.  the  skin  must  be  put  ^*utly  on  the  stititclu 
and  the  knife  enU^n.'d  peq>endicuturly  (Fig.  ^),  sons  fairly  to  |)enetrate  the 
sulxuitaneouft  fiit  :  the  handle  may  then  be  lowenMl,  so  that  the  incisioti  is 
continued  with  the  belly  of  the  knife.  This  may  !«'  done  by  drawHnir  tlie  knife 
steadily  along,  if  the  iilge  is  gocnl  and  the  tissues  are  not  |>articnlarly  rcsistent  : 
more  often,  however,  a  slight  rapid  sawing  movement  is  required.    In  bringing 


DIVISION    OF    FASCIA. 
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lite  knife  ont  sf^n,  the  hnndtc  shonlrl  be  raised  so  that  tliere  ina^  be  no 
**  tailing/'  but  that  ihc  incision  may  U'  as  nearly  as  poasilile  of  equal  depth 
tlttOogboat.  The  bad  habit  tif  i^'rudually  Ximiv^  loni^th  as  the  incision  is 
^BVpsDod.  «o  that,  for  example,  u  four-inch  incision  throuy:h  the  skin  is  reduced 
to  threo  at  the  fascia,  shnold  be  caivfnlly  avoi<led.  An  ordinary  wound  ifl 
QTttdaallj  deepened  by  simply  drawioK^  the  knife  alon^  it.  with  \t&  edi^e  directed 
dflvnwArdtf  and  pamllol  to  the  incision,  until  the  dcc'p  fascia  is  reached.  As 
t^  woand  is  df^'fiened  ft  is.  if  necessary,  held  open  by  an  assistant  with  blunt 
books  or  spiitula;.  The  division  of  the  deep  fas<;ia  often  re^juires  care,  as 
ifl^mrtjuit  fft-nicturcs  may  lie  beneath*  which  it  is  necessary  to  avoid.  It  is 
(looie  therefore  in  one  of  two  ways.  It  may  be  picked  up  with  a  pair  of 
diBcctio^  forceps,  ami  a  small  hole  cnrefhlly  made  in  it,  through  which  a 


n^  ■^-'IMliilon  of  the  Dttela  on  >  •tlivcii>r    Hltuit  hoolo  boldlag  opM  Uir  wxniBd. 


dinalor  may  be  inserted,  upon  wtiich  it  may  he  divided,  the  back  of  the  knife 
Mft(5  tamed  downwards  (Fig.  G) ;  or,  the  small  hole  having  been  made  in  it, 
tko  point  ofinje  M:wle  of  the  forceps  may  be  introduced,  and  the  fascia  seized 
mA  miaod  ulis-ht.ly  frcmi  the  parts  beucath.  The  side  of  the  knife  then  being 
UDBod  ''  -.  the  iwirtJoD  of  fascia  raificsl  in  the  forceps  is  divi<lc<l  in  the 

dinetioii  ixMnion  in  the  skin,  only  the  last  hnlf-inrh  of  the  knife  being 

A  freaJi  liold  is*  then  taken  with  the  forceps,  and  another  piece  of  the 
divided  in  the  same  way  (Fig.  7).     With  a  little  practice  it  is  easy  in 
cUf  way  to  tnttko  a  clean  linear  iucision  through  ttie  fiiscia.     It  is  a  much 
pittf  f  UMng  11  director,  as  nothinir  is  divided  hut  that  which 

••,  whereas  in  pushing  a  director  blindly  under  u  fascia 
point  may  pasa   beneath  somettnng  which  it  is  not  intended   to  cat. 


(iEM'/LlL    Ji  EM  ARKS    ON    OPERATIONS. 

When*  ttie  tiBsues  are  very  l;ix  beneath  the  fiwcia,  it  is  often  h  convciiienL  plan 
;i;Mi(ie  w  protje-pointef]  histotiry  on  the  fopefin«(er  of  the  left  hand,  instead  of 
nsiii^'  Q  director.  The  fin«rer  is  the  Ixjst  director  when  it  can  be  used,  aa  it  can 
]>c  guided  Mjore  nr  leas  by  sensation.  Occnsioiially  iu  deepening  a  wound 
through  very  looso  stnicLurea,  amongst  wlii(!h  itnpttrtunt  vessels  may  lie,  aa  in 
removing  Lumoui*s  from  the  root  of  tht;  neck  or  the  axilla,  the  SnT^con  may 
prefer  to  make  uae  ul'  a  blunt  instrument,  and  to  tear  the  tissues  instead  of 
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KIs.  7.— in*MWI1on  UiRniiel)  ■  lkM<l«.    H|N^nT  Wfliv*  forcvptt  on  a  U««Unc  vvmpL    IllniU  lny>ks 
Itolillliy  nprii  tlin  ^QtwrflciiU  w«mii<l. 


cutting  them.  With  this  view  he  rauy  use  two  pairs  of  forceps,  or  one  \mr  t"f 
forcvps  and  a  director,  or  the  handle  of  the  scalpel,  lie  must  not,  however,  Iw 
tempted  to  nsc  these  forcibly  or  rashly,  as  Vty  so  doin>r  much  mischief  may  be 
prtHliiced.  He  must  wnrk  meth<j*lically,  pickinj;  up  what  he  intends  to  tear 
with  the  forcep,  and  liein*;  ci\refnl  t-u  tear  only  what  he  has  thus  8ei7X>d.  In 
xome  ca«cs  a  properly  cultivated  linger-unil  ur  thumb-uail  will  lie  found  a 
must  nscfnl  instrument. 


PRXVBNTIOM     or     HJBMORRBAOK     DURINO     OPERATIONS. 

In  eviTV  ti|K'raLi«m  involvini;  the  use  of  the.  knife,  loss  uf  blood  is  the 
primary  danjjer  to  be  •guarded  a^cainst.  This  may  Ikj  prevented  truwt  con- 
veniently iu  the  extremities  by  the  use  of  the  tourniquet  or  the  eliLstic  baud, 
or  by  an  aKnisiant  compiVhKin>;  the  main  artery  of  the  limb.  If  the  scat  of 
(ho  ii]}eratiun  l>e  such  as  not  t4>  udiiiit  of  thiii,  the  n^sistant  muy  compress  the 
blctnlin^c  ve<tM>ls  as  they  arc*  dividetl  during  the  o])eratiou  ;  and  as  soon  ba  it  is 
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TUB    TOURNIi^UET    AND    ITS    APPLICATION.  |P 

ctiMskiiM.  \iv.  can  remove  his  (infers  from  llicm,  one  by  one,  to  admit  of  their 
biiR|F  lio»r.iir»*rt  or  twieUHl.  This  plan  has,  however,  the  (lisadvunta^e  of 
fllir'  -Hj^tiinl*!)  bands  Ht  a  timo  when  they  uiuy  be  wanted  to  help 

Uk*  -     ^  il  will  l»e  found  more  convenient  if  the  vesselft  hu  seizeil  in  a 

|»if  of  oatch-fcircepe  of  the  patteru  recommended  by  I  Van  and  Sir  T.  Spencer 
W«lltt  (Fiff.  7).  These  fbrcops  hove  scisBor  hundlcg,  and  the  jrmspinjr 
Mtmniijr  is  ron^hcncd  by  rather  deeply  cut  transverse  teeth.  They  caa  be 
applied  instantaneously,  and  tb'.'ir  lioM  is  extremely  firni^  and  from  th(?ir 
leai^  and  weight  it  is  easy  for  the  aKhistant  to  keep  thorn  out  of  the  wound 
daring  the  operation,  while  at  the  same  time  his  tingers  are  free  to  help  the 
ivprmtor.  At  the  conclusion  of  the  of)eration,  it  will  frequently  be  fuu'id 
that  their  prvHHurv  han  pennnneutly  iirresti'd  the  bleedinj;  from  the  vessels  to 
vtiieh  UicT  have  W-en  applifd.  Their  action  in  this  napect  will  be  more  fnlly 
dwcribed  in  the  chapter  on  the  Arrest  of  Hicmorrhaire.  Ap  a  means  of 
tcflDptmrnly  arresting  blecdins:  diirins  an  o|^ienitioo,  they  have  proved  of  the 
ftreftteal  possible  value,  cspcci&lly  in  operations  alx»ut  the  bead  an<i  nec*k.  an<l 
abdometi. 

Th«  Tonraiqnet  and  its  Application. — The  older  Surgeons  from  the 
tinw*  «»f  Arctii^cnrs,  a   Rituiiiii  \vh<i  lived  in  the  first  centur)*,  bound  a  ti*jht 
luuTow  band,  itilled  the  *Millet,'*  round  a  limb  during  an  amputation.     The 
Hllrt  Wail  intended  to  serve  three  puqioses— tirst,  to  sttady  the  muscles  during 
iXvt  incision  ;  secondly,  to  numb  the  limb  ;  and  thirdly,  to  arrest  the  flow  of 
Mood  ;  bnt  it  weins  to  have  but  imperfectly  succeeded  in  producing  the  desired 
iWolCA.    In  1071,  Morel,  u  French  Siir^^eon,  improved  the  tillet  by  introducing^ 
•  piece  of  stick  beneath  the  bund,  by  means  of  which  it  could  be  twisted  up  and 
dRd^nUy  tightened.    To  protect  the  limb  from  being  brniw?d,  he  introduced 
ooinp'mBC*  beneath  the  band  ;  and  to  ensure  the  more  o(»mplcte  compression 
uf  the  nain  artery,  he  place<l  a  rolled  banda<re  uloiiir  its  course.     Ueneath  t)ie 
knot,  to  save  the  skin  fiDm  beinir  pincht'd,he  platx^l  a  piece  of  leather  or  thick 
f«|)er.    To  ibis  apparatus,  he  gave  the  name  of  "tourniquet."    The  tourniquet 
in  this  primitive  form  is  still  useful,  in  the  absence  of  any  other  appliance,  for 
tittf  temporary  arrest  of  hremorrhiige.    A  round  pebble,  or  any  hard  body  about 
Ri»c  of  a  hen*s  egg,  may  be  rolled  in  the  middle  of  a  pocket-handkerchief 
laid  over  t)ie  artery,  theendH  of  the  handken'hief  being  kriotted  round  the 
d  then  twisted  up  tightly  with  a  piece  of  stick.     In  the  hands  of  an 
it  person,  however,  tht»  j>ebl>le  would  l)e  better  left  out,  as  if  it  wltc  not 
led  in  tlie  profwr  plncft,  it  might  serve  merely  to  relieve  the  main  artery 
prtnure.     The  piece  of  foldeil  jiaper  beneath  the  knot  shocdd  never  Xv* 
omitl«d,  or  the  agony  caiised  by  the  pmt'hing  of  the  skin  would  be  more  than 
tlw  patiirnt  couNl  U^ar. 
I  The  siTew    tAiurnitjuet  which  replaced   Morel's  imperfect  apparatiiii,  wiu* 

H  iov«nted  by  the  Fnnch  Snrgfon  Petit  in  171H;  and,  although  the  details 
^^^  itJi  tiM«hani«m  have  undergone  irnprovcmenta,  the  iuHtruwent  used  in 
^^Hl  pfHient  day  is  PAaent.inlly  tlie  same  (Fig.  12).  It  may  he  applied  with 
^^ir  vitboDl  a  pad  over  the  artery.  If  a  pad  l>e  used,  it  is  lHt<t  made  of  a 
Txiller,  from  two  and  a  half  to  three  inches  wide  :  of  this  a  few  feet 
km  iinnillfd.  Th(!  roller  is  then  pliu-ed  Inngitndinnlly  on  the  arU»ry.  and 
the  noruUcd  part  earriwi  twic^  mund  clie  limb  so  as  to  keep  the  fmd  in  pi:>6ition, 
hat  care  mast  t»e  taken  in  doing  this  not  to  constrict  the  part  sufficiently  to 
veooos  eogorgemcnt.     The  t4»uniii]net  is  then  applied,  and  the  band 
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liuckled  with  sufficient  tightness  to  keep  it  in  its  place  ;  bnt  the  instrument 
fthoiild  uot  be  scrowod  up  until  the  moment  of  the  operation.  It  shoald  then 
\tG  tijrlitcnwl  rapidly,  (wt  as  to  avnid  hr  mnrh  as  jK)S8iblc  the  congestion  of  the 
limb  that  uhvays  (H!f^ui*H  when  a  tourniquet  is  apjilied.  The  lirst  t'lfoct  of  the 
tij^hteniri'?  of  thr  tourniquet  is  to  compress  the  lurpe  vuins ;  the  second,  to 
arrest  the  how  of  blood  throufjh  the  artL-ries  :  hence  the  more  slowly  it  is 
screwed  up  the  ^reaiiiv  will  be  the  venous  engorgement  of  the  limb.  The 
blood  that  flows  from  the  limb  during  an  amputation,  when  the  tourniquet 
is  applied  as  alM»ve  describeil,  is  almost  entirely  venous,  coming  fi'ora  the  lower 
pjirt  of  the  mendier. 

A  screw  tourniquet  may  be  equally  well  applied  without  a  pa*!  (Kig.  12) ; 
but  it  is  then  necessary  to  pnt  a  piece  of  cartl,  foldwl  |>aper,  or  leather,  beneiith 
the  screw  to  save  tlie  skin  from  being  pinchnl.  The  pad  has  the  disadvantage 
of  being  liable  lo  slip,  and  if  not  \ery  accurately  applied,  it  tends  rather  to 
protect  the  arteiy  from  pressure  than  to  compress  it.  The  screw  tourniquet  la 
now  almost  abandoned  in  favour  of  the  simple  elastic  band.     It  is,  however,  a 

naefnl  instrument  when  the  Surgeon 
is  short  of  skilled  assistants,  and 
especially  in  wounds  of  large  arteries, 
in  which  an  occasional  relaxation  of 
the  tourniquet  is  required  to  jG:uide 
the  operator  to  the  injured  vessel. 

Compression  "by  XUastio  Tub- 
ing or  Bandag'e.-  -The  circulation 
thruugh  a  limb  may  be  completely 
arrested  by  two  or  three  turns  of  an 
elastic  bandage  applied  with  mode- 
rate firmness.  The  bandage  may 
then  be  secured  by  a  knot  or  by  a 
l>in.  During  tlie  Fmnco-Ocrman 
War,  the  field  tourniquet  served 
oat  to  the  Ocnnan  army  consisted  of  nothing  more  than  a  narrow  elastic 
bandage  about  one  inch  in  width  and  three  feet  long.  Esmurch.  of  Kiel, 
introduced  as  a  substitute  for  the  banduge,  a  piece  of  india-rubber  tubing 
ab<»ut  lhre<*-quartei-s  of  an  inch  in  diameter  and  two  feet  in  length,  having  a 
hook  fixe<]  to  one  end  and  an  eye  to  the  other.  This  is  stretched  and  wound 
firmly  and  nipidly  ruiind  the  limb  two  or  three  times.  It  often  hap|K'ns  that 
tlie  h(H>k  diKis  ntit  meet  the  eye  exactly  as  it  is  wanted  to,  so  that  either  an 
extra  turn  of  the  tu)>c  must  Ik;  pat  round  the  limb,  or  the  former  turns  maat 
lie  unduly  n^laxcfl.  This  may  Ik^  obviated  by  replacing  the  hook  and  eye  by 
two  pi«T8  of  stout  tiiiic,  bound  on  to  the  ends  of  the  india-rubber  tube.  The 
tube  can  then  lie  applied  with  exactly  the  amount  of  force  requiR'd,  and 
secuR'd  by  tying  the  ends  t)f  the  tn|)e  togetlier.  It  must  be  rememltered  that 
in  apjdying  the  band,  enormous  pressure  is  easily  obtained  by  a  few  turns  one 
<iver  the  other.  »(*  much  aa,  that  iu  situations  in  which  the  chief  nerves  lie 
very  close  to  the  Umes,  as  in  the  anu,  symptoms  of  paralysis,  sometimes 
losting  for  weeks,  arr  recorded  us  having  I'esulted  from  it«  use.  Such  accidents 
are  more  likely  to  0(^cur  if  the  nanxtw  tube  is  usetl^  than  if  the  constriction  be 
made  by  an  eliistic  bandage.  The  latter  should  therefore  be  preferrt^fl  where 
it  can  bo  convenieutly  applied. 


Fig.  ft.— Rnoumli**  Tininitfiuel  ipfriied  lo  tOioitldirr 
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Ifi  cvrUin  rD^ona  apecial  plans  liuve  to  be  adopted  la  the  application  of  the 
efulfe  tQQmiqneU 

In  excisiona  nr  amptitiitions  of  the  shoulder,  the  india-niblx^r  ttil)c  luuat 
Ik  tbtt  forcibly  slivtched  and  applied  round  the  Hhoulder,  the  lower  part  of 
the  Lnm  b^MU*;  liifrli  in  the  axilla,  so  as  to  couiprefts  the  artery  against  tlie 
aeck  (»f  Uu:  8(.-aptdii,  and  the  upjxjr  jwrt  ns  fur  as  iMisaible  internal  to  the 
tod  of  tbv  clBvicle  and  the  acroraitm  process.  To  prevent  its  slipping, 
*  piece  of  baiuia^c  Bhould  Ix'  put  beneatli  it  both  in  front  and  1)ehind  at 
Qm  time  it  is  applied,  ijy  meanH  of  which  an  angiittant  may  hold  it  in  position 

<i^. «). 

In  opentiDir  apon  Uie  npper  part  of  the  thigh,  the  india-rubber  tulje 
most  b«  of  Kufficient  lenf^^th  to  go  round  the  limb  and  the  pelvis.  The  middle 
of  ib«  tabe  is  to  be  applied  to  the  front  of  the  thiffh  immediatelv  below  the 
gnin  i  ihe  two  ends  arc  then  to  be  earned  forcibly  rt>urid  and  brought  np  to 
tbe  front  a^in.  where  they  crons, 
and  are  aAerwards  fMU«sed  round 
tbe  pr Kilt  inime<lbtely  below  the 
cmi  of  the  iiuim  ( Fig.  !»). 

In    anpQtation  at    t)i«<    hip- 
Jelnt,  a  long  piece  of   Iwnduge 

»mt0L  b«  laid   upon  the  middle 
of  die  groin  in  the  line  of  the  ng.  ».-K.imifrii'»  ToomiqwH  »prii*i  to  Thigh. 

fiaib«  and  a  similar  piece  behind. 
Offer  irbich  the  tube  if  to  t)C  applied,  so  that  by  pulling  on  the  ends  of  tlie 
l)B&d*g«  any  slipping  of  the  liand  may  Ijg  prevented  during  the  operation. 
The  middle  of  the  tube  is  to  l>e  placed  in  the  perinaeura,  and  the  ends  pulled 
fordbly  oatwards  and  ofoned  as  high  above  the  trochanter  as  possible,  and 
j^^^n  afterwards  carried  round  the 

^^^H  .  pehis  immediately  below  the 

^^^H  VniV        a  ^^^^  **^  ^^^  ilium  (Fig.    10). 

^^^H  waI       dM^^i  ^^  ^^^  bandage  h  applied  witli 

^^^H  Wn     ^^W  sufficient  fora\  it  is  anneocs- 

^^^V  ^...^^  ^  ^Q  sary  to   put  a   pud   over  the 


FV-  11— E*tiuirrl)'a  BiirM  ap|illM  for 

0|Mirstl(itik  fin  tttn   Pi>nlB  rir  .V^nitlllU. 


Hlcry.    In  Fig.  lo  tlie  patient  is  lyinjr  on  his  side  with  the  fight  thigh  flexed. 
m  Um)  position  for  an  oval  amputation  ut  tbi'  hip-joint. 

In  operations  u(ion  the  peuie  or  ecrotusi,  a  piece  of  bandage  should  Ik- 
tM  aktng  the  spine  Udiind  and  brought  forwani  la  the  scrotum  iu  front. 
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TheiiiiddJo  of  the  tabc  is  then  placed  in  th*'  perinwum,  and  Llio  lowar  end  of 
the  liandnge  turned  up  over  it.  Tho  ends  of  tho  tube  arc  nrxt  brought 
forworda  fiimibly,  crossed  on  tho  pubes,  and  afterwards  carried  round  the 
IKilviR,  paKsiu*;  on  eucli  aide  mid-way  Iwtweiin  the  tr<»charit«r  and  tlie  er«sl 
of  tlic  iliiiin.  Tht'  two  part^  of  the  bjiudiij^ii  iiri!  Liii.'!»  tied  t()|L;t*tlifr,  thui 
attachinjr  the  U>op  of  tlie  tube  aurroiindiii^  the  ecroluui  to  tho  part  which 
pasfieg  Urhind  ;  any  slipping  of  the  tube  dnrins:  the  operation  is  thus  rvndervd 
impossible  (Fiir.  1 1). 

Bloodless  Methods. — Various  devices  have  been  employed  to  diminish 
tho  losa  of  blood  during-  operations  on  tlie  extremities,  and  at  tlio  same  time 

to  got  rid  of  the  bhitKi  whieli  otherwise  fills  the 
wound,  and  more  or  less  conceals  the  steps  of  the 
operation,  even  when  a  tourniquet  has  been  npplie<i. 
The  oldest  of  these  is  bandajring  the  limb  firmly  up 
U)  the  level  at  which  the  tonruitjuet  is  applied, 
before  tightening  tl»e  screw.  This  is  not  very  efti- 
cicnt,  especially  when  a  pad  is  placed  over  tlie  main 
artery  beneath  the  band  of  the  tourniquet.  Lister 
has  8h«»wn  that  the  limb  may  be  rendered  blood- 
lees  by  simply  elevatin^ic  it.  as  high  i)8  ]>os#ible  for 
about  one  minute,  and  then  nipidly  ap|)lying  an 
elastic  baud  or  a  screw  touniiquct  without  a  pad. 
To  hasten  the  emptying  of  the  bIf»od- vessels  the  _ 
limb  may  be  rubl>ed  firmly  in  the  direction  of  the  I 
ciivulatioti  ( Fig,  1 2).  15y  ex|)erinient  lie  has 
furthtr  shown  that  this  is  brought  about  not  only 
by  the  emptying  of  the  veins,  but  by  the  concnw*- 
tion  of  the  arteries  which  occurs  when  the  limb  is  ^ 
fiUt^d  in  the  elevated  pi^tsitiou.  tusmarch  has  ob-  fl 
tain<.><1  the  i(ame  result  by  applying  an  elastic  band- 
age spirally  from  the  distal  extremity  of  the  liuib 
upwiirds  to  the  [xiint  at  which  the  tourniquet  or 
elastic  band  is  applied  (Fig.  1:J).  On  removing 
the  elastic  bandage  froin  below  the  tourniquet,  the 
limb  will  be  found  to  lie  ab6<ilutely  blootlless,  even 
the  lx)ncs  very  fR-quently  yielding  no  blood  on 
Iwing  cut.  With  the  exception  of  the  eliisiicity 
of  tho  skin  aiul  the  retnictiuu  of  the  muscles,  the 
operation  now  resembles  one  on  a  dead  boily.  In 
this  state,  alt  vessels  of  any  size  can  be  eeeu 
and  tied  befon.*  the  touriii(|uet  is  removed.  The 
anaemia  thus  induced  is  followed  on  removing  the  tourniipiet  by  hyper- 
jeiniii,  corresf>onding  in  intensity  to  the  time  that  the  limb  bus  been  kept 
bloodless,  and  very  ft^ee  oo%ing  consc<|nently  sets  in,  which  often  takes  some 
time  to  arrest  by  moans  of  cold  and  exposua'  to  the  air.  Thus  it  mjiy  hapfK*n 
that  the  patient  loses  its  much  blood  us  if  Rsmandrs  method  had  not  bteu 
employed.  Esmarch.  however.  subse<|ue!illy  adopte*!  a  plan  by  which  most 
nperatiotts  on  the  extnMuities  can  be  rendered  actually  bloodlewi.  Ho  first 
setMin^  every  vesstl  visible  on  the  surface  of  the  wound,  and  then,  having  put 
in  the  drainage-tubes  and  introduced  the  sutures,  he  applies  a  divssing  com- 
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lie  surrounded  bv  cotton-wool  impregnatcfl  with  salicylic 
arly  firmly  baniliijjetJ  to  the  part.  The  limb  ift  then 
pbtt  li  in  »n  elrvttUtl  position,  ami  finally  the  elastic  tourniquet  is  removed. 
Tbe  elcvatod  fM^Hitiou  is  maintAined  for  nt  least  half  an  hour  or  an  hour.  In 
tf  oMBBof  auiputaticn  and  56  excisions  in  which  this  plan  was  tried,  it  suc- 
ceeded perftATtly.  hi  1  IS  operations  for  necrosis,  it  was  necessary  Lo  remove 
tb»  diwin]^  on  iicoontit  of  hicmorrhai^  in  six  cases  only. 

Various  objcetu.itis  l>efiide«  the  8ul)eer|uent  oozin^r  have  been  raised  to 
Bmarrh's  WIcnkIIcss  mcthnd.  It  has  been  stated  that  it  causes  sloughing 
of  die  fiaps  and  increases  the  tendency  to  secondary  hemorrhage  afc«;r  large 
anqntaiioDH,  by  nnnuturally  augmenting  the  proportion  of  blood  in  the  body, 
and  K»  irivinif  ri^e  lo  intrrtnified  arterial  tension.     Neither  of  these  statements 

iieop|«>v  lice.    A  more  rational  objection  against  it  is,  that  when 

die  hR>t<  I  with  the  products  of  iutlaiumatiuu,  or  when  perhaps 

dots  *xi«t  m  the  veins,  these  may  be  driven  on  into  the  circulation  by  the 
application  of  the  elastic  i^andage.  Although  no  case  of  such  an  accident  has 
been  recorded,  it  would  1*0  safer  when  such  conditions  ejtist  to  empty  the  limb 
of  Uocid  by  the  simpler  plan  of  elevation  as  befon.^  described.  The  i^me  plan 
better  eniployt-d  in  oases  of  cancer  or  sarcoma,  in  which  the  danger  of 
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particles  and  driving  them  into  the  circnlation  would  be  very  con- 
The  advantages  of  the  bIcKMlless  method  of  operating,  however, 
in  diseases  of  bones  and  jointA,  far  outweigh  any  supposed  dis- 
adraotagai. 

Ic  ia  difficult  to  say  how  long  complete  arrest  of  the  circnlation  through  a 
limb  nar  Iw  maintained  by  the  elastic  band  or  the  tourniquet  without  danger 
cTfangreiie.  It  must  nwessarily  vary  according  to  age.  Esraan.^irs  method 
hee  been  o«**d  fnr  nUtut  tl^ns?  hours  without  any  evil  result. 

Ooapr«ssion  of  the  Main  Arterial  Trunk  is  iu  the  present  day  em- 
ployed only  as  a  tempt<niry  '-xpodient  before  a  tourniquet  can  be  applied,  or 
iniDetiiately  aflcr  ita  rc^mo^al,  while  a  few  vestals  iK'fore  invisible  are  being 
SKinid.  or  in  those  situations  in  which  the  apjilication  of  a  touniiqnet  is 
iujf  —ibk.      F  ifer  to  trust  to  nn   instrument   than  to  the  hands  of  an 

SMiaUnC,  bim  'ly  and  Htnnig.     When  the  tonniiqnet  is  applied  with 

■Scirnl  tightnesB,  the  whole  nrculation  through  the  limb  is  arrested  ;  but 
tfcla  no  never  bo  done  by  the  compression  ti  the  main  trunk  alone,  as  the 
eoQeletal  Tessels  still  convey  blood  into  the  limb.  Then  again,  if  the  operation 
kr  anespect^lly   r  ',   the  tingent  of  an  a-ssistaut   may  tire,  and   the 

<Hidiftfsi  of  their  i>e  relaxed.    For  these  reasons  Surgeons  invariably 

tsD|)kHr  the  tournii|Uci  \x\  amputations ;  and  even  Liston,  who  at  one  period  o( 
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his  oariHir  dlMinrdetl  this  inBtrument,  commonly  employed  it  duriug  the  liiUer 
yuiin  of  luH  life. 

TliL*  puiiiU  clio«e?i  for  the  ^compression  of  arUricB  are  those  at  which  the 
vwnel  ift  ctimparatively  superficial,  and  is  placed  over  some  Vione  ajs:ainfit  which 
it  i*4ftii  be  pressed.  The  following  are  the  chief  arteries  whi(^h  tlie  Surgeon  may 
he  cuilled  \\\vj\\  U\  compn*ii8  : — 

Till'  common  caxotid  can  be  felt  pulsating  in  front  of  the  stemo- 
nuwioid,  iiiirl  is  iifst,  (r(»mi)reR8ed  by  presfiing  the  thumb  directly  backwards 
Uiwiirda  Uie  verlebnE  opposite  the  cricoid  oartilaj^e  (  Kijr.  14).  To  steady  the 
hand,  tlie  fiiij,'er«  KJniuld  <(ni.sp  the  back  of  the  net-k.  If  the  pa-Sifure  bo  applied 
below  Llie  traus\erso  procesia  of  the  sixth  cervical  vertebra,  the  vertebral  artery 
will  be  compressed  at  the  same  time  as  the  carotid. 

The  fii«ial  art«ry  is  easily  compressed  against  the  jaw,  where  it  lie*  quite 
superficially  irnmediutely  in  front  of  the  anterior  border  of  the  aiasscter.  The 
fingers  rnay  U*  plaoed  on  the  opposite  side  of  the  jaw  to  steady  the  hnnd.  and 
if  necessary,  the  fnrefinger  may  compress  the  opposite  artery.     \w  o|>cratiouft 


1 


Pl|t.  14.— C^niiiirrwilMa  nr  Utt<  ChmtM. 


Fl|(.    IV— (V>mprvtMtoti   nf  both   the    Kftria),   t1|[tit 
TutiiiNinl,  au'l  right  Htittc-lailikU  Artcrtv*. 


Upon  the  n<jse  and  lip^  the  assistant  may  stand  behind  the  patieut  and  com- 
pn-Hs  Utth  vcttfeJH  while  he  holds  the  head  (Fig.  1.')). 

The  temporal  axtery  is  compressed  where  it  can  be  felt  piili>atiDg  im- 
raedialuly  in  fmnt  of  the  uar  (V'vi,  15). 

The  flubol&Ti&n  artery  may  require  compression  in  the  third  part  of  its 

oonrse  in  uperationij  in  the  iucilla,  or  on  the  shoulder-joint,  or  in  ampuUktiona 

high  ap  in  the  ann.    If  digitiil  comprcseioTi  be  attempted  the  fingers  should  be 

placed  behind  the  lower  part  of  the  neck,  with  the  palm  of  the  hand  on  the 

ridge  formed  by  the  trapezius.     The  tlmmb  is  then  forcibly  pressed  upon  Uie 

iirtcry,  where  it  lies  on  the  first  rib,  immediately  external  t^i  the  outer  bonier 

of  the  6temo*mastoid  and  opposite  the  most  prominent  part  of  the  clavicle 

(Fig.  15).    As  considenible  force  is  requii*eil  etFiciently  to  compa-ss  thisurter}*, 

the  fingers  of  the  op|Mj»iti?  hand  may  lie  jircssed  uix>u  the  thumb  which  is  upon 

the  vewu.*!.     The  jiatient's  heiwl  should,  if  ])Oflsible,  Ix;  inclined  towards  the  side 

\m  which  the  iirtery  is  Ix-ing  compressed,  so  lis  in  relax  ihe  cervical  fascia.    As 

»rce  require<l  is  often  so  great  thai  the  itsaistant  is  apt  to  become  fatigued 

ilikx  his  pressnre,  it  is  butler  to  compress  the  artery  with  .^()me  meclianif*al 

mnoo.    The  most  commonly  employed  is  a  large  door-key.    The  ring  of 
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haf  k  wrapped  round  with  a  strip  i»f  Hnt,  so  ii«  to  ptvvenl  it  from  injiirin^r 
pUknK  ;  the  uLlier  i-ud  in  nlso  well  ].atl(lod  to  protwt  {he  »Surj;eou'8  liand. 
pMldcd  riuir  in  then  pa^sHi^d  funnhl/ domi  upon  the  srierT  ia  the  situution 
n  deacribed  ( Fig.  ]v>u 
In  eaan  in  which  the  davicle  is  pushed  ap  b}'  an  aneurismal  tumour,  Sjmo 
neoauDcndcd  thai  an  iiiciaiun  shonld 
b«  BMifeftbove  the  clavicle  tliroii£:h 
U»  dan  wad  de^^p  tksciu.  so  tliat 
ifcc  finfcn  of  Uu'  ]tHRiKt4int  might 
hmr  ftlmont  directly  niHin  the  vcesol, 
wUdi  wimld  thus  be  more  uectircly 
oDQinwcd- 

Tfe«  Iwfmchifcl  artery  is  I  test 
i«Hli|iniHi  d  by  ^nu*pinii:  the  limb 
oppowte  ibe  middle  of  the  ann,  so 
tfaM  the  tips  of  the  fingers  are 
placed  immcdiaU'ly  internal  to  the 
edge  of  the  biceps,  Hnd  thns  prt'ss 
ti»  artery  against  tlie  l)onc  while 
tlia  thumb  rtMs  ainiiuNt  tlic  humeruH 
ao  tlie  opposite  side  (  Fig.  IK). 

The  sadial  and  ulnar  arteriea 
beqa»illjr  require  compiv^sion  while 
tht  Horgeon  is  &t^urchin>r  for  a 
vooadad  ressel  in  the  ])alm  nf  the 

and  the  assistant  must,  under  these  ciroumstancx^Ji,  steady  the  hand 
well  aa  compress  the  vessels.  He  will  licst  do  this  by  grasping  the 
part  of  the  forciirm  tirmly  with  l)oth  hands,  his  fingers  being  at  the 
dofwl  aspect,  and  his  thuuilis  pressed  upiin  the  arteries  immediately  above 
tba  wriM  :  ou  the  radiid,  ut  the  p<.>iut  at  which 
k  ia  oonmoaly  felt  as  the  pulse,  and  on  the 
miliar,  at  the  out^r  border  of  the  tendon  of  the 
iexiir  carpi  ulnaris  i  Fig.  1 7 ). 

OoMiiieuiuu  of  the  abdominal  aorta  is 
requrod  in  some  cases  of  imiymtation  at  the 
lup-)uint  or  high  up  in  the  thigh,  and  in 
ofienuoos  for  aneurism   of  the  iliao  arteries^  unit  CiTMr  An«rtm. 

or  the  branches  of  the   int<*rnal   iliac   in   the 

httltock.  T)ie  point  at  whicli  it  is  most  conveniently  compressed  is  imme- 
dmUij  aboTc  its  bifurcatmu.  The  bifiirt^ation  of  the  aorta  takes  place  on  the 
hiidy  of  tb«!  fiturtli  hinilmr  vertebm,  a  little  to  the  left  of  the  middle  tine  : 
ivperiiciaJir  ttiis  eorre^iionds  U>  a  pinnt  a  little  below  and  t4>  tlie  left  of  the  um- 
hOkaaa^  and  on  u  level  witli  the  liighest  part  of  tlie  iliac  cre^t.  In  compressing 
the  aurta,  therefoa*.  the  pressiin*  should  lie  applied  a  little  alntve  and  to  the 
Irft  ol  tile  ambilicus.  In  children,  and  very  thin  subjects*  the  aorta  can 
readily  be  oompreesed  with  the  hand  in  this  situation,  but  the  force 
nqinml  t%  «o  gn-itt  that  it  is  impossible  for  it  to  be  mainUiined  for  any  length 
ef&iiiK.  Jn  tlie  nlcenoe  of  any  otht^r  instrunicut,  Ksman-h  recommends  the 
MMiing  pfan  : — A  common  roller  bandage  aUuit  two  and  a  half  iuchea  wide 
and  eiffai  yards  long  is  to  be  rolled  round  a  stick  about  tlie  thiokneas  of  Uie 
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thumb  and 


inches  long.     The  pad  thus  formed  is  held 


I 


I 


the  proper 
poeitiou  by  the  ends  of  the  stick,  while  several  turns  of  elastic  bandajre  are 
passed  round  the  body  so  an  to  pre»«  it  Jbrcibly  Q^iiist  the  spine.  AfU'r  it  is 
applied  an  assistant  must  continue  to  liold  the  pad  in  pf^sition  by  means  of 
the  stick.  An  objection  common  to  this  and  to  all  other  elastic  appliances  for 
compression  of  the  aorta  is,  that  should  the  patient  vomit,  the  forcible  con- 
traction of  the  alidominal  muiM.'Ics  will  lift  the  pad  from  the  aorta  and  relax 
the  conipressiijn.  It  is  licttor,  therefore,  whenever  possible,  to  use  the  instm- 
ment  known  as  Pancoast's  or  Lister's  Aortic  Toumirjuet  (Fip.  IH).  This 
consists  merely  of  a  largo  hoi-se-KhcH*  damp,  one  end  of  which  is  expanded  and 
padded  so  as  to  fit  the  spiue,  and  the  other  receives  a  screw  which  presses  down 
a  pad  of  sufficient  size  to  compress  the  aorta  with  certainty.     Lister  stales, 

that  from  examination  of  a  considerable 
number  of  bodies,  he  has  found  tliat 
the  aorta  is  as  often  in  the  middle 
line  as  to  the  left  of  the  spine,  and 
consequently  it  is  better  always  to  fe«l 
for  the  pulsation  l>€fore  applyinp  tbo 
pad,  takinjr  the  hijjhest  pitint  of  the 
crest  of  the  ilium  as  the  level  of  the 
bifuraition.aud  i^noriuL;  the  umbilicua 
altogether.  If  the  pad  l>e  placed 
exactly  on  the  vessel,  a  amiparatively 
slight  degree  of  pressure  is  requires!  to 
arrest  the  flow  of  the  blood,  but  should 
it  be  misplaced  the  Surgeon  may  be 
tempted  to  nse  an  amount  of  force 
which  might  prove  injurious  to  the  soft  parts  and  intestines  beneath  the  m 
pad.  In  order  still  further  to  avoid  injury  to  these  })arts,  it  is  as  well  to| 
place  a  soft  hollow  sponge  Ijcueath  the  |»ad.  The  inatrnment,  when  properly 
applied,  interferes  but  slightly,  if  at  all,  with  the  flow  of  blood  through  the 
vena  cava. 

Compression  of  tb#  eommon  iliac  may  easily  be  c^irried  out  by  tlitt 
application  of  the  aortic  tournifjuet  over  the  line  of  the  artery  :  that  is  to  say, 
in  the  up[>er  third  of  a  line  drawn  from  a  little  to  the  left  of  the  umbilicus  at 
the  level  of  the  highest  point  of  the  crest  of  the  ilium  to  a  point  midway  l)etweea 
the  symphysis  pubis  and  the  anterior  superior  iliac  spine.  Richard  I>avy,  of 
the  Westminster  Hospital,  has  invented  a  plan  of  cvjmpressing  this  artery  bj 
nMans  of  a  straight  lever  of  wood  intriMiuced  into  the  i-ectum,  which  usually 
answers  very  well.  Tht*  lever  should  be  about  two  feet  in  length,  smooth  and 
roond,  and  sliapod  something  like  a  poker.  About  two  ounces  of  olive  oil 
hoving  l)een  injecte«I  into  the  rectum,  tlio  end  of  the  lever  is  introduced  to 
such  a  distance  that  its  point  comes  to  lie  over  the  artery  in  the  groove  h 
between  the  lust  lumbar  vertebra  and  the  psoas  muscle.  By  raising  thef 
handle  of  the  lever  and  bringing  it  against  the  opposite  thigh,  the  artery  is 
moHl  efluiicntly  compressed,  the  tissues  of  the  perinaeum  acting  as  the  fulcrum. 

Compression  of  the  external  iliac  can  l>e  curried  out  with  certainty  onlffl 
imm<diai(jly  ulKive  lh(i  groin,  as  alx»ve  tliat  point  it  is  easily  pushed  over  the" 
brim  of  the  pf'lvis  into  such  a  position  as  to  escaiH'  jH-essurc.     If  it  be  desired 
to  compress  it,  this  may  be  done  cither  with  the  tingers  or  by  placing  a  roller 


TVf.  19.— LlM*r"«  Aorta  (^omprciuwr  aiiiiHfyl. 
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COMPRESSJOX    OF    THE    FEMORAL    ARTERY. 


line  of  the  nrtery,  and  seonrincr  it  first  by  a  fe.v  turns  of  a 
passing  in  a  tiguit'-of-eiglit  rouml  the  upper  part  uf  the 
diigh  fttul  the  |)e1vi8  below  the  crest  of  the  iliaiDf  over  which  must  be  put  a 
Ww  turti*  ff  nn  india-niWher  biindnge. 

Compressioa  of  the  femoral  artery  immediately  below  the  brim  of  the 


»«,   IV  -  I'TP^'iin- wltli  Thiiinhak     A|)|illcAtian  of  Touniiq»ict  to  Feinnnd  Arlrry. 

(Fig.  10)  iR  commonly  rcflortod  to  for  the  tomporary  arrest  of  haemor- 

fn>m  any  jiart  of  tlje  lower  limb.    The  Surgeon  stfinda  by  tliut  side  of  the 

paUptit  on  whiHi  the  vessel  is  to  be  w>raprcased,  witlj  his  back  towardfi  the 

palit     '    '      1  ;itij  his  ln»dy  inclined  over  the  pelvis.    He  then  grasps  the  limb 

I,     fca>'.-  'ill  hands,  the  fingers  of  one  hand  obtaining  a  hold  on  the  mass 

H^^^  afidort(.ir  mu^'lett,  nml  those  of  the  other  on  tlie  posterior  border  of  the 

HmHIkotercnnjor.  His  two  thumbs 

sfc  pbeed  one  over  the  other  npori 

tbtt  ftn«rr  at  a  point  immedlntelv 

P*wipttrt*R    ligament,    ntid 

iv  bi'tw<N»n  the  ttym- 

pfay>i^    ,  .   .-    and    the    anterior 

fliperior  iliac flpinc.  Instmiuental 

ooaaprBMion  \n  thift  situation   is 

Oiplojcd  only  in  the  treatment 

ofUMoriMn,  and  will  bedescriltcd 

villi  that  dittoiBo. 

popliteal  artery  is  too 
Ut  be  com  pressed 

In  blenling  from  a  point  below  the  knee  and  above  the 
an*'  'tf-r  to  a[»|i!v  tlie  pr'-ssnn-  to  tlie  femoral  artery  at  the  groin. 

ior  a&d  posterior  tibial  arteries  at  tbe  aiiklu  may  conveniently 
during  an  operation  on  the  foot  (Fig.  20).    The  assistant  may. 


Flu.  tiO.-  L'ntnt<r*9Ut<ftfi  of  TU'tnl').  «imI  inM«  of  botdtnc 
Xmv  f(M'\  til  •'[••^rBtti'iMi  rviinlrmiK  An  lartium  In  Xlm  M>1*. 
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at  Llic  8ume  time,  stcodj  the  foot,  and  hold  it  in  a  conveuient  position  for  the 
Surgeon.  The  limb  beina:  bent  wi  a  ri^'ht  »n»:Ie,  the  aftsiatimt  puttt  the  piitientV 
knee  in  his  uxillti  ;  ho  then  grasps  tlic  lirab  (irnilv  with  one  hand  alwve  the 
ankle,  and  with  the  fin^^er  and  tliiimb  conipreMse;*  the  vesselR.  The  pfwterior 
tibial  is  to  be  compressed  witii  the  tifw  of  the  fingers  one  tinjrer'a  breadth 
beliiad  the  internal  malleolus,  and  the  anterior  tibial  with  the  thmub  in  front 
of  the  ankle  at  a  \mi\i  exactly  midway  Iwtween  the  two  malle<ili,  that  is  to 
8ay,  a  little  to  the  outer  eide  of  tlie  middle  line. 


COMBXJTUTIONAI^     SPFJECTB     OP     Ol'SHATIOHB. 

Every  operation  of  any  importance  is  followed  by  a  certain  de^^'oe  of  9hork 
aa  indicated  by  a  tow  temperature  and  a  Kimili  and  fTb(|uent  pulitc.  Ah  the 
shock  pafises  off  ttie  temperature  usually  rises  sliglitly  above  the  normal  poiut. 
the  pnlse  becomes  fuller  and  there  is  some  thirst.  This  traumafir  fvver^  if 
moderate  and  conRned  within  (certain  limits,  can  scarcely  be  looked  upon  as  a 
morbid  condition;  and  unless  it  is  kept  up  by  some  unhealthy  state  of  the 
wound,  by  the  prcBcnce  of  decom|K>sing  matter,  or  by  pent-up  disebargcs,  it 
completely  subsides  by  the  third  day.  If  the  thermometer  remain  below 
100°  F.  tit)  anxiety  need  be  fcU  on  this  wore. 

The  Local  Treatment  of  Operation- WoundB  dilVers  in  no  re8|>ect  from 
that  of  aooidentnl  wounds,  \\\n\  will  he  tn-atod  of  in  the  chapter  on  the  treat- 
ment of  Kiieh  injuries. 

The  Constitntioaal  After-Treatment  of  operations  demands  as  mach 
attention  on  the  part  of  the  Surgeon  ns  the  management  of  tlie  wound  itself. 
Immediately  after  the  ojieratiou,  and  before  the  effects  of  the  anecsthetie  Imre 
pasaed  o0',  the  patient  should  \vi  comfortably  arran];ed  in  bed,  with  the  clothes 
snpported  by  a  cradle,  or  other  contrivance,  away  from  the  part  implicated. 

When  the  patient  has  fully  nniovered  from  the  anaesthetic,  if  he  is  in  much 
pttin  a  !»y|Kidennic  injection  of  moqihia  or  a  dose  of  laudanum  may  be  pivcn, 
but  this  should  he  avoided  if  {K^ssihle,  as  it  may  C4iuse  vomiting.  The  patient 
should  always  be  kept  jterft^ctly  quiet. 

The  Diet  after  the  Operation  must  de{H.'nd  upon  the  constitutional 
condiliou  of  thi-  patient,  his  previous  habits,  his  age,  and  upon  the  severity  of 
the  o].>erution.  and  the  septic  or  aseptic  stale  of  the  wound. 

As  a  general  rule  it  is  unwise  to  hurry  the  reaction  after  an  operation  b/ 
the  administration  of  stimulants.  A  alow  reaction  gives  more  time  for  the 
|)erfect  closure  of  the  smiiller  vessels  which  have  not  been  tied,  and  cbu3 
diminishes  the  chance  of  intermediate  haemorrhage.  It  is  only  in  dangerously 
severe  sh<jck  that  stiinulanla  are  rc'|uired.  AfL*;r  minor  opemtions  the  ]>atitiut, 
if  otherwise  healthy,  may  l»e  allowed  his  ordinary  liiet  somewhat  dimiuishcil  in 
quantity  and  without  stmiuhuits.  In  more  severe  ojterations  the  Surgeon 
mast  l)e  guided  by  the  course  taken  by  the  wound  and  by  the  l*mp<.'niture. 
Uuriu^  the  first  two  or  three  days  there  is  usually  some  slight  elevation  of 
teni|K'rature.  and  the  appetite  is  impaired  by  the  antiisthetic  and  the  sudden 
oouHnemeni  to  bed.  During  this*  |>eri(Ml  the  patient  will  .seldom  eare  for  solid 
food,  and  ho  should  Ir*  reatricte<l  to  farinaceous  slojts,  l>eef-tea,  80U|>s,  and 
light  puddings,  without  stimulant**.  If  the  wound  runs  an  asejuic  course, 
Uie  temperature  \vill  usually  fall  to  normal  by  the  third  day  ;  the  appetite 
then  retimia,  and  the  patient  may  bo  allowed  to  rusumc  his  oniiuary  diet, 
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•  plnin  dishes,  aiM?  restricting  the  quantity  while  ho  is  taking 
iiiilimtH  are  not  ntH^ied  in  snrh  caw^s,  hut  if  tht>  patient  is  in 
&m  habit  of  taking  them  with  hin  muals  he  miiy  Ih*  nllnwctl  t-o  du  80«  the 
ijaanCitj  being  limited     No  atimulauts  should  he  allowed  botwoen  meals. 

IncaKttin  which  the  wound  runs  a  septic  course,  with  ahnndant  enppnra- 
UOQ  Biid  hiirh  fever,  u  very  dilTeretit  (het  may  Xtq  necessary.  S^'lid  ft»od  ciinnot 
be  tAk«rii  undt-r  these  circumstances,  and  if  swallowed  would  not  be  diirestod. 
Stmng  lir<*f-teii,  (hirkent.'d  with  the  white  of  an  egj^  or  a  small  quantity  of 
-n>»t,  ?ood  soups,  milk,  milk  and  egg,  milk  and  arrow-nxit,  and  other 
foods  can  alone  be  taken,  and  in  ov^ev  to  supply  the  ne<^esftary  fresh 
^P^ICiAlilc  eh*ment  in  the  diet  the  patient  may  ho  alhiwe^l  to  quench  his  thirst 
vjtii  »til!  Ifmnntulf.  It  IK  not  my  inteutinn  to  enter  up*m  the  question  of  the 
urn-  of  uleohul  m  an  article  of  diet ;  lus  a  mrMlicinal  agt*nt  in  severe 

■u^:-*.  .„.-s  there  can  Ih?  no  doubt  of  it«  utility.  It  can  U*  uw.'d  in  threo 
w»yf.  In  mild  cases,  without  severe  fever,  it  may  promote  the  enjoyment  of 
feod  uid  good  digoetion  in  those  accustonie<1  to  its  use.  For  this  purpone 
good  wiiw?  or  well-brewed  l>eer  may  he  taken  with  meals,  that  stimulant  beinj; 
iriv  \\  thf*  patient  is  accustomed  in  a  state  of  health.     In  old  and 

WTtt^--.  t  , :.L  itfl  administration  in  a  dtwe  sufficient  to  cause  some  increased 
force  mmI  frequency  in  the  heart's  action  is  most  useful  in  preventing  hypo- 
ilacir  cwngretion  of  the  lun^  and  st.n<rnation  of  blood  in  the  extremitieci ; 
QOoditioQS  which  not  unfaquently  play  an  inq>ortaut  part  in  the  causation  of 
liwth.  For  this  purpose  a  glafis  of  one  of  the  stron>;er  wiue^:  or  an  ounce  of 
good  brandy  or  whisky  may  be  given  two  or  three  times  a  day.  Lastly, 
■kohot  may  1)6  made  to  act  as  n  ftx>d.  It  is  not  a  true  food,  us  ttiero  is  no 
pQtam  for  storing  it  in  the  l»ody,  and  if  given  in  any  Init  the  smallest 
•  Urffi'  pro|xirtion  corner  ofl*  unaltered  hy  the  breath  and  in  the  urine. 
If  ft'^  -d  in  very  fVecpiently  refH?ated  small  doses  it  is  completely 

j;  off  as  carl»nnic  acid  and  vvaLer,  a  process  which  is  necessarily 
aeoompatiied  by  a  iilteration  of  force  in  the  Itofly.  It  may  oflen  l>e  given  in 
tkis  way  at  a  time  when  the  patient  is  incapable  of  taking  or  digesting  any 
0i^tMi7  f(*od,  and  is  at  the  sikuie  time  rapidly  consuming  his  own  tissue?,  as 
dning  »  "^  fevrr.    (liven  in  thismannerit  diminishestis8oewa8te«aDd 

amy  nun  patientV  strength  till  the  crisis  of  the  fever  is  passed  or  the 

caoM  removed,  or  the  effects  of  shock  or  h»S8  of  blood  rallied  from.  By  dilating 
ibe  tokU  of  the  akin  it  also  aids  in  reducing  the  temj>erature.  When 
•lunnlanta  arv  given  with  this  intention,  the  dose  should  not  cxcee<]  I  dmchm 
of  proof  fptrit.  It  must  Ire  given  at  regular  intervals,  the  frei|UL-ucy  varying 
vtth  tbc  rtatft  of  the  jMitient.  It  may  be  necessary  to  administer  it  every  ten 
tumitifl.  The  spirit  must  l>e  of  the  best  quality,  and  if  really  good  brandy  or 
vhlalcy  cannot  be  obtained  rectified  s[urit  diluttnl  with  water  should  be  used. 
In  Ic^i  iTiticuiI  ciMidititms  the  stimulant  may  be  iriven  witli  liquid  food  at 
■^.  I  have  seen  many  patients  savwl  l»y  the  free  administra- 
nd  wine  with  egifs  und  beef-tea  from  an  early  [leri'kd  after  the 
opaB&M>n. 

In  all  thia  (he  Surgeon  must  )je  guided  by  the  patient's  puls<>,  tongue,  and 
MDpcrBiure,  and  nothing  ref|nire8  greater  jud^rment  than  the  mlmiuistration 
iCidnatonU  nc«'ortling  to  thest^*  {uirticular?.  Nothing  ntn  nhow  iireater  want 
if  jadgnant  than  indiscriminate  ''  |Mfuring  in  of  brandy,"  otl«n  to  the  exclusion 
of  faod*  under  the  idea  ttiat  **  alcohol  gives  strength.** 


\(^  UKSE^AL    REMARKS    ON    OPERATIONS, 

U  k«  K>X  the  utmoet  importance  that  the  bowels  should  be  kept  regularly 
v»^vM«  iwk  iHUiHtiimtion  ia  often  a  great  trouble  from  the  sudden  confinement  to 
Ust  Mt^l  K«w  of  exercise.  It  is  needless  again  to  insist  on  the  great  import- 
Muv  \Uf  |^nloral  cleanliness  and  ventilation. 

Tho  rtmota  affect  of  the  major  operations  is  a  subject  that  reqnires 
tu\t«(i)ifiition.  Do  people  who  have  undergone  any  of  the  greater  operations, 
Miul  wliu  have  recovered  from  the  immediate  effects,  as  a  rale,  live  as  long  as 
iWtMu. who  have  not  sustained  a  mutilation?  I  am  disposed  to  think  that 
i\wy  do  not.  When  we  reflect  on  the  number  of  persons  who,  before  the  age 
of  thirty,  suffer  amputation  of  one  of  the  limbs  for  injury,  it  is  remarkable 
how  seldom  one  sees  an  old  person  in  a  hospital  or  elsewhere,  who  has  lost  a 
limb  in  early  life.  I  am,  of  course,  speaking  only  of  amputations  for  injury  ; 
for  those  who  have  undei^one  this  operation  for  strumous  affections  or 
malignant  tumours,  frequently  die  early  from  recurrence  of  the  disease  in 
other  parts  of  the  body.  So  also  with  respect  to  lithotomy.  Very  many 
boys  are  cut  for  stone  every  year  and  recover ;  but  I  scarcely  recollect  to  have 
met  with  a  middle-aged  adult  who  had  been  operated  on  in  childhood. 

The  various  Special  Opemtions  will  be  considered  when  treating  of  Uie 
several  Injuries  and  Diseases  for  which  they  are  required  ;  but,  as  Amputations 
do  not  readily  fell  under  any  special  head,  being  required  for  a  great  variety 
of  different  conditions,  it  will  be  more  convenient  to  consider  them  here. 


AyfPVTATIONS    AXD    DISARTICULATIONS. 


CHAPTER    II 


AMPUTATIONS  AND  DISARTICULATIONS. 

The  term  Amputation  means  the  separatioD  of  a  part  of  the  body.     It  is 
ivMutuitfily  applied  to  the  removal  of  a  limh»  but  gometuneH  also  to  that 
thrf  (uirts  MS  the  breast  or  |>enis. 

frfqucnry  of  ampiitfltion  of  the  limbs  has  much  lefft-ned  of  hit*  years  ; 
Icfli  MTvn*  modes  of  treatment  l>eiD^  now  followed  in  mauy  caKe!<  of  diseased 
joint  and  of  compound  fraoturo.  Still  amputations  are  amon^^  the  meet 
|OeDt  operations  tii  surgery,  and  will  continue  to  l>e  so  as  long  as  tbo  human 
in  linhie  to  severe  mutilations,  to  fr»ingi*<-*ne  of  the  linibf^,  and  to  incurable 
of  tlie  Unir's  and  joints.  It  has  been  somewhat  the  fushion  to  decry 
■mpnUtiou,  find  to  tipeak  uf  this  operation  as  an  uppnibrium  to  surgery. 
"Any  blockhead/'  says  Kirkland,  "can  amputate  a  leg."  Yet  I  cannot  admit 
xhe  removal  uf  a  limb  is  an  operation  of  less  merit  than  any  other,  when 
after  all  ^>ther  means  have  failed,  in  curing  the  diseased  ])art,  or  in 
►TtDg  the  pmii'ui's  life  from  danger.  Surely,  it  is  rather  :i  subject  of  just 
^,  frido  than  the  rvverw  that  ihe  Surgeon  is  able  to  sjive  the  whole  uf  the  body 
^vbj  ncrificing  a  useless  limb.  It  is  true«  of  course,  that  no  amputation  should 
^■tc  nnderiakeu  except  iia  a  last  resour^-e  and  after  due  consideration;  for,  as 
^1  Jolin  WcK^lnll  ijnaintly  says,  "  it  is  no  small  presumption  to  dismeml>er  the 
^H^to'j  "1."     In  the  performance  of  an  amputation,  aWt,  much  dexterity 

^Ht?  'ye^l  :  and  tlicn-  is  i,Teat  scop©  for  skill  in  the  constituti<mal  treat- 

ment of  the  |:iatienr  both  before  and  after  the  operation. 

AmputAtioufl  may  Ik*  requiretl  for  Injury  or  for  iJisrase.     If  performed  for 
ritbin  the  fimt  few  hours  after  the  accident  before  traumatic  or  septic 
hMM  aet  in,  tJie  amputation  is  termed  Primarij ;  if  during  the  high  febrile 
ice  which  nrx^jropaniea  septic  inllainmatiuu  and  suppuration  for  the 
eight  or  ten  days,  it  is  termed  Intetmrdiate ,-  if  after  the  suljeideuce  of 
the  fe^er,  Setondary,     Most  commonly  the  term  *^  intermediate  '*  is  not  used, 
wad  ftlt  amputations  for  injury  j^rfiirmed  after  the  first  twenty-four  hoars  are 
ciMwd  M  serutidary. 

Tb»  unputation  of  a  Hmb  ia  generally  performed  throDgh  the  continuity  of 
m  boot ;  when  dtMie  at  a  joint,  it  is  called  a  iJiaaiticulfttion. 

^QfltoKj. — Amputation  for  diseases  of  joints  and  bones,  or  for  the  imme- 

diite  eflect  of  injury,  is  an  operation  of  oomparntively  recent  date ;  for  the 

oMer  Hanreuns,  with  few  exceptions,  undertook   the  removal  of  a  limb   for 

gugrec*  tiniy.    So  much  was  this  the  case,  that  in  the  works  of  many  of  the 

okkr  wrilere  the  only  mention  of  amputation  is  in  the  treatment  of  gangrene. 

|H    Ib  ih#*  works  of  Hippocrates  (about  HM)  B.C.)  in  the  book  on  Articulations, 

^pllk-  s  is  the  treatment  recommended  in  gangrene  : — •'  Those  parts  of 

^■tbe  t«*jy  wiiich  are  below  the  boundaries  of  the  blackening  are  to  l»e  removed 

Ai  ll»r  joint,  aa  toon  as  they  are  fairly  dead  and  have  lost  their  seusibility; 

«ut  bi^ax  t«k«n  not  to  wound  any  hviug  i>art/^    Such  a  performance  can 
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scarcely  bo  called  an  ampatfttion.     Celsns,  who  lived  at  the  comnicnocmeiit  of  *■ 
the  ChriHtitin  era  (n.r.  'i:*  tu  A.n.  4."))  tinconraijcti  a  liolder  Hue  of  practice.  H 
The  optration  of  amputation  tw  (irsrriha]  hy  him  was  thus  performed:    A  dtrp  H 
incision   was  made  i/t  the   bone  between  the  liviiit;  and   the  dead    ti8«iie«,  H 
encroa<^>hiDg  rather  on  the  living  thuii  leaving  any  of  the  dead.     When  the  H 
bone  waft  reached,  the  Hound  ficsh  was  drawn  back  from  it,  and  the  saw  applied  H 
as  In'gh  as  poeftible.     The  ed<;eA  of  the  f^kin  were  then  broutrlit  down,  ttnd  it  H 
was  recommt:;nded  that  the  eoveririg  should  lie  lax,  that  it  might  as  nearly  ns  fl 
possihlc  cover  the  kine.     As,  however,  Celnns  advises  that  the  part  whirh  ih«  H 
skin  did  not  reach  should  be  dressed  with  lint  and  a  apoui^-  sqaeczt'd  nut  of  H 
viDe*^r,  it  is  probable  that  in  many  cases  at  least  the  coverintr  was  not  sulKcieat  fl 
to  make  a  perfect  stump.    Celsus  w\\»  acijuainted  with  the  use  of  the  lijpiture,  H 
and  it  is  iMJSHible,  tliert^fore,  that  the  vessels  were  secun^d  by  that  me«ns.  but  H 
uo  distinct  mention  of  it  is  made  iu  hifs  description  of  the  operation.     What*  ■ 
ever  the  methoil  may  have  l»eeu   that   he   adopted   for   arresting   hnjmor-  H 
rfaage,    it   seems    not   to  have  been    very  etficient,    for    he    tells    us    tliac  H 
the  operation  was  attended  by   very  great  danj,a*r,  the  patients  often  dying  H 
daring  its  performance,   either   from    hannorrha^'  or   fainting.     "lint,"  he 
says,  "in   this  it  is  nut  i.i  be  considered,  whether  the   remedy  is  very  safe, 
for  it   is   the   only   one  we   have."     Towards  the  end   of  the  first  centujy 
Arohigcnes   (a.D.   48 — 117),   n  (ireek    practising  in   Rome,   whose   >M*iting&_ 
arc   quoted    by    Oribasius,    extended    the   field   of    the   o|H'i-atiou,    recom- fl 
mondiuir  it  in  cnses  of    severe  wounds,  cancer  and  incurable  ulcers.      He 
attempted  to  arrest  bleeding  during  the  operation  by  the  use  of  the  "  fillet,"' 
a  band  bound  tightly  round  the  limb.    He  also  recommended  tying  the  large 
vessels  l)efore  dividing  them,  but  the  exact  method  in  which  he  did  it  is  not 
clear.     Heliodorus,  who  flourished  about  the  wmie  time,  performe<l  the  oper*-! 
tion  in  two  stages,  dividing  first  those  parts  that  contain  no  large  vessels, 
then  Kawin<:  the  l>one.  and  finally  cuttinfr  through  the  remaining  tissues,  with 
the  large  vessels  U\  which  he  upplio*!  the  actual  canfery.     Oalen  (a.i».  LSI  — 
201),  who  also  practised  iu  Home,  descritx's  the  (Operation  only  as  ]H*rformcd 
for  giiugrene.     He  relapswl  8<imewhat  towards  the  practice  of  HippiK^ratee, 
for  although  cutting  in  the  line  of  demarcation  between  the  dead  and  the  living 
tissues,  he  recommended  the  operator  to  encroach  rather  on  the  former  than 
the  latter  and  afterwards  to  ajiply  a  cautery  to  sach  dead  tissue  as  was  left 
behind.      From   this    time    to   the  thirtei^nth  century  no  important  ehnngo 
took  place  in  the  method  of   operating.  Galen's   practice    being  generally  i 
adopted.     During  the  whole  of  this  jierioil  amputation  seenis  to  have  been 
pnu'tise^i  chieHy.  if   n(»fc  solely,  for  gangn'ne,  and  although  the  use  of  the 
ligature  wa*  frequently  recommended  fur  accidcnttil  wontids  of  art^^rius,  the 
cautery   wns  exclusively  used  in   amputations.      In  the  thirteeuth  century 
Tliuodoricns   (1J()5 — 12'JH)  rejK^ated   the    inRtruotiuns  given  hy  C^lsus,  but 
the  «i[»eration  seems    not  to  Inive  found   much  favour,  for  in  the  following  h 
century  *iuy  of  rhanliac,  although  he  described  the  oiM>ration  by  the  knife,  f 
txpressc'd  his  pndVrence  for  a  methoil  of  his  own  invention,  which  c<»nsisted 
in  Btmngnliiting    the  limb   by    phmters   applied  tightly  ulxivc   a   joint   and 
allowing  it  to  dro])  off.     liis  reason  for  this  wiis  that  if  the  limb  were  am-fl 
putated  in  the    ordinary  way    the    (Mitient  might  Itear  malice   against   hisH 
Surg^m,  believing  that  it    might  Inive    Inrn   saved.      It  was  not  till   iri:;t|H 
»hat  the  roeihiKl  of  Oelsus  was  definitely  revived  as  the  role  of  pnictii%  by  H 
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T'lO  fitradortf,  bnt  iis  tin-  wuUvr^",  or  some  more  or  leas  impotent 
iirpbc;  WM  »cttt  the  means  emploved  to  Htop  the  bicoding,  but  little  real 
prognm  was  made.  lu  the  middle  of  the  Hixtecutb  centary^  nbunt  ITio^, 
Ambioue  Fare,  iha  ruosr  Cftebrutt-'d  Snrgoon  uf  his  tim<.*,  exU'nded  thu  use 
of  the  tigmtnre  to  vcst$i*l8  woiindeil  in  ampiitAtions^  ar^uJD);,^  that,  if  the 
lifBt'Stv  were  lUvfiil  in  uocidontal  wounds  uinl  in  Viirir.cs,  it  w.is  equally 
appluvlilr  to  vpBvds  divided  in  ampntutious.  Amputation,  as  performed 
by  I'aD".  was  t'sst-'iitiiillv  tiie  same  o|K.'ration  as  that  described  by  Ot.iUus, 
unI  •iihou^h  tiic  arrt'tst  of  blwding  was  t'tficientiy  carried  tmt  by  the  ligature, 
the  loM  of  blood  durini:  the  operatitm  was  ofien  considerabh';  for.  though 
Lbe  *"f!II«C  "  WW  Uiund  tightly  round  the  limh  with  the  intention  of  diminitth- 
toff  tbf  hnmorriia^,  it  aoems  never  to  have  hevn  applied  with  sutticient  force 
ipfecdj  to  arrwt  the  circulation.  The  instrument*  used  for  seizing  the 
m-re  somewhat  rlnmsy,  and  consequently  the  patient  often  lost  so  muoh 
bcfiire  iht  ligature*  were  applied,  that  the  majitrity  of  Siir^reons  continued 
fcr  aiioUier  ccnUiry  lo  prefer  the  cautery  or  some  styptic.  It  was  not  until 
Um  bo^nning  of  the  ei^^hteenth  century  that  the  h>ir.urc  really  bcoame  the 
obJjt  recofrnised  uHKlf  of  arre«itinf?  arienal  hlwHlin«r.  This  result  was  brought 
•boat  partly  by  the  diiH!<»very  of  the  circulation  of  the  blood  by  Harvey  in 
IfiSH.  batchiudy  by  the  invention  of  a  really  elliuieut  ioumiquet  by  Slorol  in 
lK7-i.  8ar{^)n^  now  were  able  to  ftorform  amputations  without  the  fear  of 
ji-ring  their  patient  die  of  haemorrh-igc  dtiring  the  operation,  and  from  that 

imprr»vemcnt  rommeticed. 

'J,  l>iwdhiim,  an  Kn;^di!jib  Surgeon,  tirst  suggested  the  plan  of  outting 

A  fiap  which  could  W  made  to  cover  the  divided  end  of  the  bone,  so  us  t^i 

rtbtftin  Mtriy  nuion  without  necro(*i>(  and  separation  of  the  cud  of  the  bone, 

Tfaofl  tlicre  came  to  be  two  distinct  modes  of  amputating  a  iindi,  the  circular 

ii   method,  each  of  wliich    underwent  gralnal  development  and 
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▲aayutetioa  bj  the  Circular  Method. — The  first  improvement  of  the 

cirvaUr  methoi  nf  amputating',  made  after  the  invention  of  the  tourniquet, 

wie  the  iotroduction  of  whir  was*  known  as  the  operation  **  by  Ute  doublf 

utnntm,*'     Thia  modr  of  operating  was  introduced  into  jirai-tice  almost  simul- 

t«nMM>«|y  by  *;hcs»:Idcn  (lOHrt — 17511  of  Jiondoa.  and  d.  li.  Potit  <ir.T4 — 

'  rartJi.     Id  thid  mode  of  oja-ratiag,  the  skin  and  fat  wen-  divided  by 

^      ^r  inoiaion ;  the  aasutant  then,  grasping  tlie  limb,  pulled  the  integu- 

io«tita  forcibly  uitwards,  and  the  muscled  were  cut  through  to  the  bone  by 

eautbcr  tHrculor  Awetrp  of  the  knife.     The  |)enosteam  w.ia  then  srnipcd  from 

Um  boor  with  the  biu:k  of  the  amputating  knife  for  sonic  distance  upwards 

•oil  the  eaw  appIitTd  ua  high  as  |Hi8siMe.     In  the  leg  and  foivurm  a  smaller 

•Tnak^jt  koifv  waa  u.4ed  for  cleaning  the  t^onefl.   Thi»  meLhml  did  not  aim  at  com- 

rig  in  the  bon«.  bat  it  provided  such  lui  amount  of  ooveriug  that 

v^ii.ir  for  the  slump  to  lieal  completely  by  granulation,  usually  after 

u  '»f  the  protrndiug  end  of  the  bf.mc.     The  results  wero  not  so  i»ad  as 

tixi.     The  firnt  llouro,  wh-j  wrote  in  IT.'U;,  tells  m  that 

I'-r  atnputationB  porfunnod  by  himself  and  hia  coIiragaK** 

iirgh  infinuary,  only  eight  died,  and  none  of  these  from  the  im- 

iiurui  of  the  o|K*riition.     Mount  .secured  the  vcHsels  by  ligature,  and 

the  nw  surface  of  the  stump  with  ilry  lint,  which  remained  on  till  it 

kHMcaed  by  Buppurntion.    A  modification  uf  tho  o|)erfttioa  l>y  the  doable 
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incigion  was  ititroduced  by  the  French  Harmon,  Louis,  in  \1KM,     He  Dotioed 
Lhut.  in  making  the  ciicnlar  incision  through  the  nmsck'S.  the  retraction  of  the 
superficial  laycrB  wiia  greater  than  tlmt   of  those  near  the  bone.     Jn  order, 
therefore,  to  ohtain  a  higher  and  more  level  division  of  the  muscles,  he  divided 
the  fluperhcial  layers  with  the  skin  and  fat,  and  havinir  drawn  them  forcibly 
upwards,  cat  the  remaining  muscle  with  u  second  sweep  of  tlie  knife.     A  h'nen 
retracE^or  was  applied  between  the  first  and  Reeond  incisions,  and  in  order  to 
allow  the  muscles  to  rotnict  to  the  fullest  possible  extent,  Louis  was  inclined  to 
ahandou  the  tourniquet  and  to  irust  to  digittd  compreasiou  of  the  main  urtcriil 
trunk.     So  far  Surgeons  had  advanced  little  beyond  the  operation  of  Celsus; 
in    fact,  it  is  doubtful    whether    in  aniijutation    by   the  thmhle  ineisiou,  AB 
perfonned  at  this  time,  the  bone  was  better  covered  than  in  that  by  the  Roraaa 
Surgeons,  who  raised  the  soft   parts  very    freely  before  sawing.     The  first 


Fig.  2L— AmpuutloD  of  Ann  by  tlie  DrvtiUr  Mrthod.    Comuienocnwnt  ni  Ant  tncUion. 

attempt  to  diminish  the  size  of  the  raw  surface  left  after  amputation  was  made 
by  Samuel  Sharp  about  1750.  He  passerl  two  broad  ribbon-like  ligatures,  each 
composed  of  eight  well-waxed  thrcjids.  throug!i  the  edges  of  the  wound  about 
three-quarters  of  an  inch  from  the  margin  of  the  skin,  and  drawing  them 
tolerably  tight,  tied  them  in  a  lK>w-knnL.  Ft  was  soon  found,  however,  that 
the  tension  thus  caused  produced  such  an  amount  of  pain  aud  fever  that  the 
plan  was  abandoned  almost  as  soon  as  it  was  recommended. 

Between  1770  and  1780  the  great  fact  became  recognised  that  the  only  way 
to  obtain  speedy  healing  of  a  stump  is  to  provide  suttieient  covering  to  enable 
the  edgej?  of  the  akin  to  be  brimght  together  over  the  end  of  the  Ixtne,  so  as 
to  meet  easily  without  tensirm.  This  led  to  the  invention  of  the  mode  of 
operating  known  ati  anqmtaiion  btj  fhe  in'/ifr  mcision,  which  was  introduced 
into  prac^tice  almost  simultaneouely  by  Ltajamin  Bell,  of  Ediuburgh,  Wiliiam 
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I,  and  Alanson,  of  Liverpool.  The  two  former  performed  the 
;tly  as  it  ia  done  in  the  present  daj?  by  thvwt.^  who  jiractise  that 
r^.  2!  and  'I'i).  The  Bkiii  Hiid  fat  were  first  divid».'d  hy  a  single 
neep  of  ihe  knife  and  diissected  up  for  a  distance  equal  to  half  the  diameter 
of  the  lirab  ;  the  muscles  were  then  divided  by  another  circular  sweep  of  the 
kaife  ami  roir;ic't(--d  for  a  distani*e  varying  from  one  t*)  two  inches,  according 
to  tbe  tbieknet^  of  the  limb  ;  and  the  hone  was  sawn  as  high  up  as  possible. 
Ib  the  thi^h  and  Ic^r  it  was  recommended  by  Hey  to  cnt  the  posterior  muscles 
than  tlie  anterior,  to  allow  for  their  greater  retraction.     The  edges  of 


JimpuUKton  of  the  Ann  by  the  Clicnkr  MathoU.    Btwlng  the  Bou. 

tbe  skiD  wt*n>  brunghC  tof^ther  in  the  transverse  diameter  of  the  limb,  and  a 
fltamp  was  furme<l  with  abundant  covering  for  the  bones,  but  necessarily  with 
w$Bm  pu'  *  ''id  pmjertion  at  each  angle. 

Tbr  ti  Miis  which  gained  for  this  operation  the  name  of  "the  triple 

^^^HpioD  "  wrrr.  tiFKt,  the  inc-i^irm  through  tlicskin  and  fat;  Recondly^  the  inriKion 
P^HIoicb  the  mnjicloft:  and  finally,  the  circular  sweep  round  the  bone  to  separate 
tbe  iniuelei  for  retraction.  The  methtKl  adopted  by  Alanson  produoed  mach 
ibe  autu*  result,  the  only  diflereoce  being  that  he  attempted  to  divide  the 
wntAm  in  uti<h  a  way  as  (o  leave  a  hollow  cone  with  the  bone  at  its  apex,  by 
tunlDfir  f  tbe  knife  obliquely  upwards.    This  proceeding  w&9  found 

by  otbrr  ^  >  to  be  inconvenient,  although  in  Alanson's  hands  it  prodaced 
cxoelleot  renolts. 

JUB|m.t&tiOB   by    the   Flap  Method  wos   invented  in  this  country  by 

Lcrwdbam,  and  was  lir^t  desorilrtd  in  a  work  by  J.  Youge,  with  tbe  extni- 

[oidittAT^  title  of   **Currus   Triumphalia  e  Tercbiutho/'  publifilied  in    1G79. 
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Tho  of)cmtKin  vv«s  at  first  perfarmed  only  in  the  Ic?^,  and  the  flap  which  waa 
made  from  tlic  oalf  was  cnt  hj  dissection,  and  w*bs  oomposod  chiefly  of  the 
inteirumoiits  and  sulx-utuueims  tisHUC'^.  In  \^>*M\^  Verdnin,  of  Aiustordam, 
indc|x-ndeiitly  invonicd  a  similar  operation,  but  his  methcxi  difToml  trom  that 
of  Lowdham  ill  tho  flap  being  cut  by  tmnefixion.  instead  of  Iwin;;  raised  by 
difisection.  Ikith  Lowdham  and  Verdnin  hoped  to  liu  able  to  arrest  haemor- 
rhage by  prewini^  the  flap  ac^inBt  the  ends  of  the  Itones  and  securing  it  by 
(mndages.  The  result  was,  that,  althonjjh  in  a  few  easei*,  especially  in  the  hands 
of  Yonge,  who  underetood  the  necessity  of  draina^'c,  union  by  first  intention 
seems  to  liavt-  taken  place,  in  the  jjreat  majority  the  dischanres  were  pent  up 
and  set  up  violent  inflammation.  In  Cfjusequencc  of  the  ungatisfactorr  natnre 
of  the  results  obtained,  the  method  was  completely  abandoned  till  17d!>,  when 
it  was  n.introduced  by  a  French  Surgeon  named  Ra\aton,  who  modified  the 
ojK-Tation  by  making  two  rertangular  flafis,  one  from  each  side  of  the  limb, 
and  securing  the  vessels  by  means  of  the  ligature.  A  similar  o^ioratioQ  was 
perfonued  by  Vermaie,  of  Munuhciiu,  in  I7»»7.  in  the  lower  purt  of  the  thigh. 
That  the  flap  method  still  did  not  yield  very  favourable  results,  on  acc<>tint  of 
the  tenden<:7  to  accninnlation  of  discharges  l)etweeu  the  flaps  in  the  absence 
of  any  proper  system  of  drainage,  is  evident  from  the  fact  that  in  17t*Ci, 
O'Halloran,  "  snrgettn  and  man-midwitV  "  at  Limeriek,  who  araputtited  by  a 
sioglc  long  flap,  rK'ommended  that  the  flap  and  Htunip  should  l)c  dressed  as 
aeparate  sores,  and  tliat  tliey  should  not  be  brought  together  till  the  surfaces 
were  covered  by  granulations.  This  plan  did  not,  however,  find  much  favour, 
and  at  the  end  of  the  last  century  8urge<.>ns  preferred  the  circular  amputation 
in  moat  caBes,  the  flap  o|>cracion  Ix-ing  timiti^l  almost  entirely  to  the  up{»er 
part  of  the  leg,  the  lower  part  of  the  thigh,  and  the  distal  ftarts  of  the  foot. 
Alanson  and  Hey,  whose  names  have  already  been  mentioned  in  connection 
with  the  circular  methoil  of  amputation,  practised  and  improved  the  flap 
operation  in  those  situations.  During  the  first  fifty  years  of  this  («ntury, 
however,  the  flap  operation  ctunc  greatly  into  favour  in  this  country,  and  was 
during  the  latter  part  of  that  lime  piipported  by  the  able  advocacy  of  F^iston, 
who  invariably  amputated  by  that  method,  and  who  certainly  did  it  with 
wonderful  rapidity  and  precision. 

Amputation  by  the  double  flap,  as  it  is  still  practised,  is  thus  performed 
fFig.  23).  The  two  flaps  may  k-  made  either  by  dissccliou,  cuttiuir  from 
without  inwards  ;  or  by  tran!*tixion.  cutting  from  within  outwards.  Trans- 
fixion is  adaptetl  only  t^i  fleshy  jmrt^s,  as  the  thigh  or  arm  :  but  cutting  from 
without  inwards  will  Ik?  found  tu  affonl  the  best  result,  and  is  indeed  the  only 
m^Mle  of  forming  the  flap  in  »ime  situations  in  which  the  btmea  are  natunvUy 
thinly  covenMl.  m  on  the  dorsal  aspect  of  tho  fore-arm,  the  anterior  [»art  of  the 
leg,  or  just  above  the  ankle-joint,  or  where  the  noft  parts  have  lieen  wasted 
by  chnuiio  disease.  The  fla]>H  in  transfixion  should  be  made  by  a  steady 
sweeping  cut,  Au  that  the  s</ft  ]>iirts  may  be  evenly  and  smoothly  divided. 
Their  length  must,  of  course,  W  proportioned  to  the  thickness  of  the  limb.  If 
they  be  cut  to<.  long.  ft»o  much  muscle  will  t>e  left  on  the  stump,  and  the  flap 
iUiclf  is  usually  tjadly  fashioned  and  pointed.  iShonId  the  Surgeon  feel  that 
he  hwi  made  thin  mistake,  the  wiser  plan  will  be  at  once  to  round  off  the  ends 
of  the  flajis.  Should  they  have  Urn  ctit  t<xt  short,  tho  soft  parts  must  l»e 
forcibly  retracted,  and  the  bone  cleared  by  circular  sweeps  of  the  knife,  and 
sawn  Off  high  up  as  |Hmsihle. 
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Tlkr  flnp  fnrtheHt  from  the  ),rreat  vesscK  as  that  00  the  outer  side  of  the  tlii^h 
nr  ami,  sboald  t»e  cut  HrHt.  [n  mukin^  the  inner fiap«  great  mrc  mast  be  Uiken 
to  iriod  ibe  puint  of  the  kniFc  well  round  the  bone,  so  as  not  to  trunsfix  and 
cplit  Um  Teasels,  hot  to  cut  tlieni  as  lon>r  eh  possible.  As  a  geuerul  rule,  the 
moflcle  UiaL  is  left,  ou  the  atuni]^  the  better  ;  lieuoe,  where  there  is  an 


W^  v.— AmiMlatkm  HI  \\k»  Tlifgli.    ADt«n>-p(MteH«tr  Flip  Opcntlnn.    KU|i«  cut  hy  TniMllvKiB. 


tliiokneas  of  soft  portA  ronnd  the  hi:ine.  as  in  the  arm  and  thigh,  tbe  flaps 
ifaoiik)  He  cut  short,  well  retracted,  and  the  bone  cleared  by  circular  sweeps  of 
tbe  ktufe  as  high  as  necessary.  The  bone  thus  lies  at  the  >>ottom  of  a  deep 
hoQiMr  beyond  the  antd^'  of  junction  of  the  flaps,  and  there  is  less  chance  of 
a  eosieal  eUxnip  l^tein^  left. 

la  cbUid^  a  Hup  from  without  inwards,  it  ik  of  the  grentest  imjKtrtance  to 

iher  that  the  edge  of  the  knife  must  never  he  turned  towards  the  under 

of  the  flap,  but  always  tuwurds  the  parts  to  he  removed.     After  marking 

r  '      '  .|t  of  the   knife,  the  Surpoon  takes  the  edjre   of 

jn  :   and  thumb  of  his  left  hand  and  raises  it  fn>ni 

paru  bcnvuih.      The  |»orti<ML  of  tho  Hap  wliich  is  thus  raised  is  therefore  at 

\t  ttni'I»-s  Ut  the  surfuce  of  the  limb,  and  the  knife  mui*t  also  be  kept  in  a 

ii.D,  or  ita  ciljce  will  be  turned  towards  the  base  of  the  Hup,  and 

iji  Its  under  surface  will  jrreatly  increase  the  danjjer  of  slou^hinp. 

must  be  raist'd  evenly  across  th»-'  limb,  and  one  side  muKt  not  bo 

tu  fret  in  advam-e  of  the  other.     When  Inindg  of  areolar  tissue  ore 

■Ml  fwstnf  fn»m  the  Hap  to  the  parts  licneath,  the  0[>erator  must  divide  tbesi' 

^kfc  tha  «iul  (bat  i»  att.a<:he<1  to  the  parti*  to  be  removed.    There  should  be  no 

^HUKTj  aboofc  raiatiig  the  flap  by  diseuction,  as  under  the  influence  of  amesthetics 


the  lenffthenin^  of  the  operation  by  two  or  three  miDUtea  is  a  matter  oP  but 
little  importHDcc.  It  is  better  to  spend  one  or  two  miniitea  more  over  the 
operation,  than  to  have  to  ro-amputate  on  account  of  9)otifr))in(r  of  the  flupg. 

The  simple  oircnlar  and  the  dnublc-flap  Kporations  l^eiriir  tlins  liroujrht  to 
porfw-tion  marks  the  limit  of  the  improvement  in  ampntntion  whic^h  resulted 
from  the  invention  of  the  t<turniqueL  ;  and  before  the  invention  of  uua«t hetics 
Surgeons  were  divided  in  opinion  aft  to  which  of  the  two  methods  was  to  be 
preferred  when  the  nalui^e  of  the  case  allowed  of  a  choice.  The  advocates  of 
the  flap  opcnilion  claimed  for  it  the  following  advantageH  :  that  it  was  eatj  of 
|>erfi»rmance,  and  could  be  carried  out  with  preat  rapidity,  thus  ejavinp  pain  to 
the  patient ;  that  the  thick  muscular  riishion  left  over  the  end  of  the  bone 
made  a  Iwtter  coverinff  and  rendered  protrusion  of  the  bone  less  likely  to  occur  ; 
and  that  the  accnraey  of  fit  obtained  by  this  method  favoured  union  of  the 
wound  Ity  first  intention.  The  advocates  of  the  circular  method  maintained 
that  the  hj^ht  covering  formed  by  the  skin  and  fat  was  leas  likely  to  be  dis- 
placed by  the  involuntiiry  movement"  of  the  mnscles  and  was  <jnite  as  capable 
of  unitinj^  by  first  intention  a^  fle«(hy  flaps ;  and  that  protnisiou  of  the  bone 
was  not  dependent  on  the  method  adopted,  but  upon  insntlicioncy  of  covering. 
Aslon^a^oas  17>*3  it  had  been  j)ointed  out  by  Myuors  that  the  muscnlHT 
cushion  is  more  an  ideal  than  a  real  adviintafre;  for  in  course  of  time  the 
mn.scnliir  tiasnc  in  the  flap  l>f*comes  atrophied  and  alworbed,  until  after  a  few 
montliK  the  dillerence  in  ooverinj;  between  a  stump  formed  by  the  flap  method 
and  one  by  the  circular  is  inappreciable.  The  advocates  of  the  circnlar 
method  also  luuintainod  that  the  vessels  beiu(r  cut  transversely  retract  more 
perfectly,  and  are  less  likely  to  bleed  afterwards,  and  that  the  wound  resulting^ 
from  the  operation  is  smidler  than  t[mt  pro<lnced  by  the  flap  method.  The 
^reat  objection  to  the  circular  operation  was  undoubtedly  its  tediousness 
and  painfulnoss.  and  eonscijuently  the  flap  operation  became  decidedly  the 
favourite  with  most  Surgeons.  The  invention  of  anffisthetics,  however,  left 
the  Surgeon  ft'ec  to  consider  solely  what  method  of  ampntation  furnishes  the 
best  resulta.  Henoe  many  plarm  of  operation  that  were  almost  diwarded 
thirty  yean*  a^nj  have  regained  their  asoeudency,  and  Haps  are  now  most 
frei|uently  carved  out  by  cutting  from  without  inwards,  regardless  of  the 
^jeater  len;^th  of  time  required,  provided  the  result  is  more  satisfactory. 

As  II  result  of  the  thought  and  labour  devoted  to  the  improvement  of 
amputation  since  the  invention  of  anaisthetics,  certain  general  principles  have 
come  to  be  univerwilly  rceogiiiscd  as  trniding  the  Surgeon  in  the  perfurmance 
of  the  o|N?mtii)n.     These  may  be  briefly  stated  thus  : — 

1.  The  cijven'ng  must  be  sufficient  to  meet  over  tlie  bone  without  the 
slightest  tension  ; 

2.  The  ampntatiuu  should  be  su  performed  that  the  scar,  when  the  stump  is 
bealeil,  sliall  not  lie  over  the  end  of  the  bone  ; 

8,  If  (Mtssible,  a  dejK'ndent  opening  should  be  provided  for  the  exit  of  the 
discharges  : 

4.  These  advantages  must  be  obtained  with  the  smallest  possible  sacrifice  of 
the  healthy  parts  of  the  limb. 

Buch  of  thesi'  re(|uires  consideration  more  in  detail. 

1.  Tu  I'ltoviriK  A  stKFiciEXT  ('ovKitiSfi.— It  was  loug  Bgo  pointed  out  bv 
Myuors  that  the  istandard  by  which  we  must  estimate  the  amount  of  covering 
Inquired  is  the  diameter  of  the  limb  at  right  angles  to  tlie  line  in  which  the 
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rx    HB 


In  Ik-   plnccd,  iiinl   tuki'U  at   tht  [Mjiiit  Hb  which   the  bune   is  to 


ided.     Ii 


the  (Icml   bodr.  it 


rlent  that  if  two  ecjual 


operatint; 
^eadi  half  the  dmiuirtcr  of  the  limb,  were  cut,  measuring  from  tlie  point 
rhidi  Ibfl  boiic  is  aawa  to  the  end  of  the  flapfi,  they  would  aecumtclj 
•nd  cover  io  the  l>ooe.  hut  such  Haps  in  the  living  Nuly  wutikl  be  totally 
hndfei|Q»te  mu  account  of  the  shrinking'  from  the  elasticity  of  the  skin  and 
Uv  dkplaoemfnt  from  the  contrnctiott  of  the  muscles.  Consequently,  It  is 
BVDCMVT  U»  provide  Another  littlf  diameter  of  eoverini,'/;/  //vw/,  and  in  Sf^me 
Atmfciom  even  rhi<i  amunnt  i^  insiiOieient.  Ah  an  illii»tnitioii  of  the  al>ove 
mis,  lei  us  floppose  a  limb  i8  to  be  ampntuteJ,  the  antero-puHlerior  diameter 
«f  whicfa«  at  the  |>oint  wliere  the  bone  is  to  t)e  sawn,  is  8ix  inehcfi.  the 
BeocMuy  diameter  »nd  a  half  of  covering  could  be  obtaineil  in  the  following 

B|MBOtiff*t  others : — I,  Hne  lonsf  flap  nine  iriehes  lonp  ;  2,  two  fla|)8,  one 
hdkos  lonj;  and  the  other  tliree  ;  ^,  two  e<]ual  flap^  four  and  a  half  inches 
r:  -I,  tin>  equal  Hups  three  inches  long,  and  retraction  of  the  umscles  from 
.««  bone  bo  such  an  extent  aa  to  provide  an  inch  and  a  half  of  covering  on 
•Mil  nde  :  5,  a  circular  incision  raising  the  skin  and  fat  for  three  inches,  and 
circular  cut  thmugh  the  muscles  witli  retraction  of  the  sofl  parts  from 
for  one  inch  and  a  half, 
general  nde  that  one  diameter  and  a  half  is  sufiicient,  reifuires  modifica- 
ttoder  various  conditions  of  tlic  tissues  of  which  the  covering  is  made, 
in  vmnoOB  sitUAtiouii.     In  very  old  people  the  skin  has  frequently  lost 
of  lis  fihtfticity,  but  it  is  not  wise  to  shorten  the  covering  on  this  account, 
aft  the  CiMDM  being  feeble  are  less  capable  of  withstanding  the  irritating  effect 
«f  IcMkm.     In  amputation  throngh  chronically  inSamed  tissues,  the  retraction 
is  4IB0  reduced  to  a  minimum  on  account  of  the  rigidity  of  the  parts  ;  but 
hve  Afpiin  it  is  unwise  to  shorten  the  oovering  ;  in  fact  it  is  better  to  make  it 
a  liUle  longer,  as  the  flufw  an>  very  apt  gradually  to  shrink  dnnng  or  after  the 
t"n>tin|p  of  the  atump.     In  \\n\\»  iu  which  the  muscles  have  undergone  extreme 
fctl>7  dcgmeralion,  the  retraction  ctiuseil  by  their  timic  contraction  is  absent, 
^0r%  tluU  the  minimum  (H>vering  of  a  diautcter  and  a  hslf  '\^  amply  sufficient. 
^Ua  tlic  lower  thin)  of  the  thigh  the  covering  should  Always  be  increased  to  two 
^■iJMMMp  to  allow  for  the  very  excessive  retraction  of  the  long  flexor  muscles 
^mm^p.     In  amputation  of  the  leg  by  the  long  (*alf-flnp,  it  is  also  necessary 
to  provide  Tiar^  abundant  covering  to  allow  for  the  subfleqiient  shrinking  of 
^iWoittBCQlar  Uasue  which  forms  the  |>nsterior  flnp. 

^B  S.  That  thk  star  ^mwa.  not  bk  ovkr  thk  end  ok  thk  B(i?fE. — It  is 
^Bairfit  in  ibe  first  place  that  pix^trnsion  of  the  bone  is  more  likely  to  occur  if 
fHBlvro  flaps  in  a  flap  ampntatioo  met^t  exactly  over  its  end  :  but  the  chief 
'^4^lBt  in  placing  tlje  scar  so  tiiat  it  shaill  be  free  from  the  l>one  is  to  avoid  a 
ll^jBi§ftll  atonp.  If  the  scar  in  the  «kin  is  adherent  to  the  bone  it  becTomea 
^^^^■aelT  liable  to  nioeraiion  fmm  slight  itijuries.  If  the  scar  be  placeil  well 
^^i^  ftruQ  the  iKtne,  it  is  often  possible  in  amputations  of  the  lower  limb  for 
tbe  patient  to  l)ear  a  certain  ]iroftortion  of  his  weight  on  the  end  of  the  stump, 
vhodi  ipvre  ltv  '1  stendiness  in  walking  on  an  artiticiHl  limb. 

Jl.   Ta^T    A  Hl'KMXil     IS  TO    HK    PlIOVIDKIt    KOIl    THK    KXIT    OP 

MKltAKOlL — Thui  may  1k'  stated  in  otiu-r  words  thus  :  that  the  covering  of  the 
ttBBp  aliall  be  taken  chiefly  from  the  dorsal  surface  of  the  forearm,  and  frotn 
tW  nnlMior  part  of  the  limb  clscwhcn\  Perfect  drainage  is  essential  for 
ttMV  of  any  wound  by  first  intention,  and  cnn!M*qoently  it  is  needless  to 
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the  leufrthoniiig  of  the  opcmtiou  by  two  or  three  miDutos  jh  a  matter  of  but 
little  iinpurUinco.  It  is  better  to  spend  one  or  t>vo  minutes  more  over  the 
operation,  than  to  have  to  re-amputate  on  account  of  slou^hin^  of  the  flu[)B. 

The  simple  t-irculnr  and  the  double-fiap  oponitions  beinp  thus  bnni^ht  to 
perffctitui  marks  the  limit  of  the  improvement  in  anipiUation  which  rcaulteit" 
from  the  invention  of  the  t<uirniquet  ;  and  before  the  invention  of  nna?flthctici 
SnrgtN^ns  wore  divided  in  opinion  as  to  which  of  the  two  methodfi  was  to  be 
preferred  when  the  nature  of  the  case  allowed  of  a  choice.  The  advocates  of 
the  flap  ofienttion  claimed  for  it  the  following  advantagiifi  :  that  it  was  easy  of 
performana?,  and  could  be  carried  out  with  jjreiit  nipidity.  thus  baving  pain  to 
the  patient ;  that  the  thick  muscular  cushion  left  over  the  end  of  the  bone 
made  a  l>etter  covering  and  rendered  protrusion  of  the  l>one  less  likely  to  occur  ; 
and  that  the  accnmry  of  fit  obtained  by  this  method  favoured  union  of  the 
wound  Ity  first  intention.  The  advocates  of  the  circular  moth<:>d  maintained 
that  the  light  covering  formed  by  the  skin  and  fat  was  less  likely  to  be  dis- 
placed by  the  involnntjiry  movements  of  the  muscles,  and  whs  quite  as  capable 
of  uniting  by  first  intention  a^  fleshy  flH|>s;  and  that  protrusion  of  the  bone 
was  not  dejtendent  on  the  method  adopted,  but  up(m  insuHiciency  of  covering. 
As  long  ago  as  ITH.S  it  had  Ijeen  pointed  out  by  Myuors  that  the  muscular 
cushion  is  more  an  ideal  than  n  real  advantage;  for  in  course  of  time  tbo 
muscular  tissue  iu  the  flap  becomes  atrophied  and  aJjsorbed,  until  after  a  few 
montlis  the  diftei'ence  in  covering  between  a  stump  formed  by  the  flap  method 
and  one  by  the  circular  is  inappreciable.  The  advocates  of  tlie  circular 
method  also  maintained  that  the  vessels  l>eing  cut  transversely  retract  more 
I>erfectly,  and  are  less  likely  tn  bleed  adtcrwanls,  and  that  the  wound  resulting 
from  the  operation  is  smaller  t!mn  that  produced  by  the  flap  methtHl.  The 
great  objection  to  the  circular  operation  was  undoubtedly  its  todiousness 
and  ]>ainfulness,  and  coitsequently  the  flap  operation  l}e<*ame  decidedly  the 
favourite  with  mi^t  Surgeons.  The  invention  of  ancesthetics,  however,  left 
the  Surgeon  free  to  consider  solely  what  method  of  amputation  furnishes  the 
best  results.  Hence  many  plans  of  o|>eration  that  were  almost  discarded 
thirty  vi'flrs  ago  have  regained  their  ascendency,  and  flajw  are  now  most 
fre(|uently  carved  out  by  cutting  from  without  inwards,  regardless  of  the 
^^reater  length  of  time  re(]uired,  provided  the  result  is  more  satisfactory. 

As  a  result  of  the  thought  and  labour  devoteil  to  the  imyirovement  of 
ara|mliitit.n  since  the  invention  of  anieathetics,  certain  genenU  [irinciples  have 
come  t<^)  be  uuiversidiy  rec(»gnised  as  guiding  the  Surgeon  in  the  performance 
of  the  operation.     These  may  l)e  briefly  stated  thus  : — 

1.  The  covering  must  be  sufficient  to  meet  over  the  bone  without  thefl 
•lightest  tension  ; 

t>.  The  aniputatifiD  should  be  sti  performed  that  the  scar,  when  the  stump  ia 
healeil,  shall  nut  lie  over  the  end  of  the  bone  ; 

^.  If  [Hissible.  a  de|)cndent  opening  should  be  provided  for  the  exit  of  the. 
discharjres  : 

4.  Thr>i«_'  nd\*nnt»ges  must  l>e  obtained  with  the  smallest  possible  sacrifioe  of 
the  healthy  parts  of  the  limb. 

Each  of  thesi*  requires  consideration  more  in  detail. 

1.  To  rnovitm  a  sifficiext  Coveuixo. — It  was  long  ago  pointed  out  by 
Mynors  that  the  staudanl  by  which  we  mu.st  estimate  the  amount  of  covering 
required  is  the  diameter  of  the  limb  at  right  angles  to  the  line  in  which  the 
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dcBtrix  18  to  be  placed,  and  t«ken  at  the  point  at  which  the  bone  is  to 
Ik  diviilifi.  In  o|j('nititii,'  on  the  dead  bi)dy,  it  is  evident  that  if  two  equal 
flttpft.  rarh  hidf  the  diiimrter  of  thi*  limb,  were  cut,  measurinjr  from  the  point 
ai  wiiicb  Ihe  Utne  is  sawn  to  the  end  of  tlie  fluiw,  they  would  wcunitely 
wmt  »Dd  cover  in  the  bone,  hut  such  \W\\^  in  the  bring  Ixxly  would  be  trttally 
iMidc«|aatc  on  aocount  of  the  shrinking  from  ilie  elasticity  of  the  ekin  and 
Um  displaopuient  fn>m  the  contraction  of  the  muHcIofi.  Consequently,  it  is 
MoMBttT  lo  pritvidv  another  half  diameter  of  roverin};  «i  //'««^,  and  in  some 
alatlifws  evil  this  amount  in  insullieient.  Ak  an  ilhistration  of  the  above 
ndey  lei  us  8Up[H»se  a  limb  is  to  be  amputated,  the  anten>p<ist«rii>r  diameter 
af  wiiioh,  at  the  (loint  wliere  the  bone  is  to  be  sawn,  is  .six  inches,  the 
waommrj  diameCrr  imd  a  half  of  covering  could  be  obtained  in  the  following 
w«7«  amocif^t  nthera  : — I.  One  Ion?  flap  nine  inches  Ion;:;  ^,  two  ftaj«,  one 
■z  tncfaeR  k>n^  and  the  other  three  :  :^,  two  ctf]nid  flaps  four  and  a  half  inches 
kief; :  4.  cwo  e(|Uul  flaps  three  inches  lon^.  and  retmction  of  the  muHcleR  from 
like  boae  tu  aucii  an  extent  as  to  provide  an  inch  and  a  half  of  coverin^^  on 
eMh  side  ;  5,  a  cin*ular  incision  I'aisint^  the  skin  and  fat  for  three  inches,  and 
•iMiUiier  circular  cut  through  ttie  muscles  with  retraction  of  the  soft  parta  from 
ibB  boae  for  one  inch  and  a  half. 

The  g^ueral  rule  that  otie  diiunetet-  ami  a  half  is  sufficient,  reiiuires  rnodifica- 
lioa  aodtf  various  conditions  of  the  tissues  of  which  the  covering  is  made, 
and  in  T»ri<»a8  situations.  In  very  old  people  the  skin  baa  frequently  lost 
■Qcb  of  ilB  dwiicity,  but  it  is  not  wise  to  shorten  the  coverin<!:  on  thin  accoant, 
M  tiw  Umiw  bftin^  feeble  are  less  capable  of  withstandin*^  the  irritating  effect 
«f  teosion.  In  amputatinn  thn:)u^h  chroni<-jilIy  inHame<l  tissues,  the  retniction 
is  abo  reduced  to  a  minimum  on  account  of  the  rii^idity  of  the  parts  ;  but 
■gain  it  is  nawtse  to  shorten  the  covering  :  in  fact  it  is  better  to  make  it 
'ft  liUJe  ionger,  as  the  flaps  are  very  apt  ^adiially  to  shrink  during  or  after  the 
fcwting  of  the  stump.  1  n  limbs  in  which  the  muBclHs  have  under^ne  extreme 
fttftjr  dttpeOAratinu,  the  retraction  cnuserl  by  their  tonic  contraction  is  at)sent, 
■  it)  iImi  the  minimmu  covL-rin?  of  a  liismeter  and  a  half  is  amply  sufficient, 
^Kln  ibe  lower  thini  of  the  thi^h  the  oovering^  shonid  always  be  increased  to  two 
^HbM^M^  to  adUiw  for  the  very  excessive  retraction  of  the  lon<r  flexor  muscles 
^^^^|H|f.  In  amputation  nf  the  le^  by  the  lon<r  calf-flap,  it  is  also  necessary 
to  {«t>nde  very  abundant  covering,'  to  allow  for  the  subsequent  shrinking  oF 
the  mascular  tiauie  which  fornm  the  {K^eriur  flap. 

I-  TtUT   THE    et'AK    SHAtJ.    NOT    BK   OVKU    THK    EXD    OF   THE   BOXE. —  It  18 

-•-?—*•  tn  the  finit  plnc:e  that  protrnsion  of  thf  bone  is  more  likely  to  occur  if 

rU|is  in  a  flap  amputation  me*'t  exactly  over  its  end  ;  but  the  chief 

otijcct  Ui  plucinjT  the  soar  so  that  it  shnll  l>e  free  from  the  bone  is  to  avoid  u 

•iamp.     If  tht-  scar  in  the  skin  is  adherent  tct  the  bone  it  betx)me« 

Ijr  liiible  to  nloeralion  from  slipht  injuries*.     If  the  scar  be  placed  well 

ftom  the  l>une.  it  ia  often  ptjGsible  in  amputations  of  the  lower  limb  for 

:ient  to  bear  a  ceruun  prfr|H)rtion  of  \\\^  weight  on  the  end  of  the  stump. 

'    '  '1  steadiness  in  walkintr  on  an  artitieifd  limb. 

I  'rK.VIMi     IS    TO    BK    PROVIOKI)    KOU    THK    KXIT    OK 

liiacSUIUiB.—'l'hi»  may  U'  *tated  in  other  words  thus  ;  that  the  cuvering  of  the 

ttBBp  ihall  \m  taknn  cbioHy  fr<im  the  dorsal  surface  nf  thr  forearm,  and  from 

Um  MUcfior  put  of  the  limb  elsewhere.     Perfect  drainap^c  is  essential  for 

of  any  wouQil  by  flrst  intention,  and  consequently  it  is  needless  to 
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fK>int   out  the  importiiiu^c  of  so  arranjinnfi;  the  cnvpriiiK  that  tlje  force  of 
gravity  shall  aid,  and  not  o|)[>os<\  Llio  eso^ipo  of  disi'Iiarj^es,     In  oxcvptional 
ciisi-e.  BR  in  sotni;  i>f  ilic  anijmtations   in   the   fciot,  the   advantnjres  of  the 
flap  taken  frcrn  the  liwl  or  solo  in  providiiii;  a  eovoring  upon   which   thi* 
patient  can    bear  his   whole   weight    are    Hufficient   to    counterhalancHi   the 
difficulty  4»f  drainn^re  that  sometimes  is  met  with  in  these  iipemtions.     If  the 
coviTJnjc  he  Ukon  ohietly  from  the  front  of  the   h'inh,  it  is  evident  that  nol 
only  will  j^ruvity  aid  in  draining  the  wound,  but  also  that  it  will  tend  to  keep 
the  Ioniser  flap  in  its  |H>Hitioi».     If  the  covering  Iw  taken  chiefly  fn>ni  U^hind. 
as    in   the   tranhtixioii-amf>ut,ation    in    the   lejr,  the   tendency   of    the  heavy 
muK^ular  flap  to  fall  Iniekwards  can  be  counteractwi  only  l>y  fixin^r  it  to  tbt 
anterior  by  sutures  or  Ktrapping  ;  tension  td'  the  Kh<»rt  flap  is  produced  and  it 
mayslrnjwlj  over  the  bone:  any  insuflieiency  In  external  support  allows  the 
pc>sterior  flap  to  fall  away,  fluids  bajr  in  the  pip,  and  speedy  niii<»n  is  imfiossible. 
4.  That  thkse  AnvAxrvriEH  auk  to  bk  cjainkk  with   t«k  smalkert 
I'OSiiiuLE  8ACHIFICK  OF  THK  i.KX(iTH  OF  THK  IJMH. — Experience  has  sho' 
conclusively  that  the  dan^jer  of  an  ampat4ition  increases  as  the  point  at  whici 
the  lione  is  sawn  approachesthe  trunk.     It  is  evident   that  the  lK>ne  cj»n  be' 
sawn  at  the  lowest  possible  |K>int  if  the  covering  is  taken  ef|UHlly  from  the  tw 
sides.     To  take  as  an  example  a  linili  the  antero-poRterior  diameter  of  which  is 
six  inches,  and  which  conse*|nentIy  requires  nine  inclies  at  least  of  (.'overinjf  to, 
form  a  jrood  stump,  and  MipiHtsinir  the  nature  of  the  ctise  makes  it  imposaib 
to  obtain  coveriu^r  from  a  point  lower  tban  the  end  of  the  bone  to  be  sawn 
through,  if  it  is  to  be  taken  etjually  from  the  two  sides,  the  l>ono  would  be 
sawn  four-and-a-ball  inches  alK»ve  its  lower  end  ;  if  from  one  side  only,  ni 
inches.     If,  however,  the  anterior  flap  was  five-and-a-l»alf  inches  long  and  t 
posterior  three-and-a-half,  the  advantages  of  a  dependent  opening  and  a 
removed  from  pressure  could  be  obtained  with  the  sacrifice  of  only  one  inch 
more  Itoue  than  if  the  flajts  had  been  of  efpial   length.     'Lite  Sur«^^on  will 
theivfore  adhere  t^t  the  rule  of  taking  the  covering  as  equally  as  possible  from 
the  two  sides  of  the  limb  only  as  far  as  is  consistent  with  the  other  c^scntialft 
of  a  g(K>d  umpuUUion,  a  dependent  opening  for  drainage,  and  a  sc^r  away 
from  the  bone.     A  longer  stump  is  more  easily  fitted  with  an  artificial  limb 
and  givw  the  patient  greater  i-oniro!  over  it. 

These   essential  features  of  a  good  amputation   lieing   sgreed  )ipon,    tl 
(piestions  of  the  best  material  of  which  to  form  the  covering,  and  the  best  wa; 
of  raising  it,  remain  t*i  be  considered. 

All  Surgeons  are  now  agreed  that  too  much  muscle  in  a  flap  is  an  unroit 
gated  evil.  The  objections  to  mnscular  flaps  are,  that  they  are  heavy,  a; 
ocmsequcntly  liable  to  be  easily  disphiced  ;  that,sup]H>sing  any  vuIinUarv  mov 
ment  or  invohintiuy  jerking  or  twitching  of  the  limb  to  (jicnr.  the  surfac<.*s 
the  flaps  are  movwl  u|»on  eiK-h  other,  and  priniary  union  is  thus  prevented, 
that  this  is  es]M'<'ially  likely  t.o  hap)>en  if  the  sharp  edge  of  the  snwn  bone 
in  direct  conUct  witli  a  muscular  flap  k-ut  over  its  end  :  (bat  mnsculiir  tiajis 
retnict  to  ii  considerable  extent  after  the  optTation.  and  cmntiniie  to  shrink  fal 
oijuie  tiiue,  thus  causing  a  gi'euLer  tendency  to  protrusion  of  the  boni'  ;  and 
lastly,  that  as  in  the  end  the  niusele  completely  wusteR  away,  the  idea  that  I 
museular  flap  forms  a  iR'lter  cushion  than  one  I'ompoMKl  only  of  the  skin  ani 
KulKMitancous  fat  is  erroneous.  None  of  these  objections  can  be  raise<l  to  I 
covering  composed  ioMy  of  the  cutaneous  and  sulx^ntaneoQS  tissues,  but,  od 
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PBHHr  ImnrJ,  in  vers  emaciated  subjecto,  such  a  covcriDg  is  v^ry  thin,  and 
li*  apt  to  snffbrfrom  the  direct  pressure  of  the  bone  a^^inst  it,  and  cunse()ucntly 
^in  p-T  *"  -  ^  it  IH  well  to  protect  it  liv  raisini^  a  certain  amount  of  muscle  with 
jSt.  's  hImv.  if  viTy  Itini;,  are  apt  to  slontrh,  as  th*Mr  Vfisenliir  supply  is 

^Kh*  and  Uiis  accident  \&  es|HH.*iul[y  liable  tu  hap{)cn  in  i^tjd  jvtiple. 

^V ii  \  ■  I  .  wlietlivr  yoiiiii;  or  olil,  tat  or  thin,  hlonjb^hini;  will  Hlniost 
fwrt«)nly  occur  if  the  Sappreon  tuniH  the  cdjfe  of  the  knife  towarda  the  flap 
||Mt»- ■  '  *  ':  ■••pin^  it  directed  to  the  piit*  to  lie  removed.  ConHiion  wnse 
^k  -c  also  that  it  ik  wise  to  thicken  the  baMe  of  a  flap  with  a  little 

■B'  |k«»ihle,  if  circumstances  rcipiire  it  to  be  nuwlo  i)f  moTt;  than 

ocdi:  :\\\.     If  the  rnvrrin^  in  nioBt  parts  wire  made  soh'ly  ctl"  skin  and 

imL,  Lbr  retraction  of  the  inn»<'Ie8  would  loa\e  the  Itont;  protruilin^  sharply 
faencwth  the  Hhjw,  and  the  ohji'ct  of  tlic  Siirgetm  is  iherc^fore  to  euivc  so  much 
mmcie  that  after  full  retraction  ha8  taken  place  it  shall  still  lie  level  ivith  the 
Mwn  end  of  the  h(»ne.  In  order  to  obtain  thiB  result,  the  proportions  nsnally 
;ieiit  are  ti>  provide  one  diameter  of  coverin;^  comintseii  of  the  skin  and 
ae«iiM  structures,  and  half  a  diameter  of  muscle,  or  inoi*e  if  tliu  retrac- 
;ia  exjR«^t»*d  to  th-  considerable,  as  in  the  lower  part  of  the  thigh.  In  all 
(ke  operator  ahonld  bear  the  principk*}^  in  mind,  and  be  guided  in  his 
uce  by  circumstances,  considering  the  ajje  and  state  of  health  of  the 
\U  the  amount  of  subirutaneous  fat,  the  lon;^'th  of  the  flaps,  and  the 
rtoiitum  of  lilt.'  mnpntatii>n,  and  suiting  the  r-elative  prop4>rtions  of  skin  and 
ttuBvuiar  covering  to  llie  nature  of  the  case.  A  mere  mechanical  amputator 
<aa  never  be  a  <!ood  one. 

la  «0H  f'T  diseased  joints,  it  often  becomes  a  fjucstion  wliether  the 

•tnietarv  -  Lht*  Jirtieulation  an:  in  a  Ht  Rtattj  to  )x*  useil  in  the  forma- 

it>a  ort)u]ie^    As  a  i^nerat  rule,  it  may  be  stated  that  the  chronically  inflamed 

covering  a  diseased  joint,  even  when  perforated  hci"e  and  there  by 

form  excellent  flaps  ;  but  it  must  be  borne  in  mind  that  their  vitah'ty 

•omewhat  lower  than  natural,  they  must  l)e  i;ArcfuIly  Itandled  to  avoid 

bruiHiii!;,  and  that  they  are  lialde  ii^  Rhrink  er>nsiderahly  as  the 

Mump  bisaJK,  uud  eouKe<jaently  their  length  must  be  slightly  greater  than  if 

tiffUMiwrere  healthy.    In  rul)ercuU>usdiHease  of  joints  any  pulpy  granulation 

rhich  may  bo  left  in  the  tlap  should  be  carefully  dissected  away,  and 

ified  with  a  sharp  spoon,  and  disinfected  with  some  powerful  anti- 

■ii  flapH  yield  a  large  amount  of  serous  exudation  during  the  first 

r  (he  o|>eration,  and  ample  drainage  must  be  proviilcd  for  this. 

I  [   (lit-  uiodtfrn  methcHls  of  amputating  about  to  he  described  it  hafi 

Uir  obje4!t  of  tlie  Surgeou  t4>  combine  aa  far  as  possible  tlie  advantages 

lfa»  cirt:alar  ami  f)ap  methods  in  one — ^followiug  the  rules  just  laid  down  as 

to  ibo  CHientiAls  of  a  £:(xm1  itmputation. 

AMpatetion   by  the   Modified  Circular    Method. — In    1H:V.I,  Liiitun 

.1   **"'mi>ni«lion   uf    tbi;  doubie   flaji  and   lirciiltir  openitittns,   which 

s  ed  the  sha|»e  of  rho  stump  of  the  circular  methoti,  luid  somewl  nt 

-■-  of  the  ujieration  (Fig.  ifl).     Two  <temilnnar  incisions,  with 

-wn wards,  are  mmle  through  the  skin  from  side  to  side  of 

-.  which  are  e«eh  aUmt  one  (piartcr  of  tht-  diameter  of  the 

then  dissected  up  and  the  skin  and  fat  raised  eirrularly 

iL"  uf  union  for  a  distance  e<pud  to  the  length  of  the  flups,  thus 

,..c  oioscles  half  u  diameter  al>ove  the  extremities  of  the  flaps.     The 
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operation  is  then  completed  by  division  and  retraction  of  the  mtistile*  as  in 
Lhf  ordinary  circular  method.  This  operation  is  especiidly  iitdicaUMJ  in  mnt* 
eiilar  parts,  such  n«  the  arm,  thigh,  or  lejj.  The  advanta-re  of  this  proeednra 
over  the  ordinary  Hap-uperation  is  very  great  iu  stout  muscuhu*  auhjecto. 


Fig.  S4.— HodlArd  GlrciUaT  AmpiiUtloD  lu  llie  n\t^t  UUnl  of  the  Lv^. 


Ampntatioii  by  a  long  and  a  short  rectaugfular  flap.  Teale's 
Kethod. — The  lute  Mr.  Teale  of  l.cedR,  in  IHA;^,  invented  a  method  of 
ampntutin^  by  a  lon^  and  a  short  rectangular  flap.  In  selcoting  the  structures  ^ 
for  the  fonnatiou  of  the  lon<;  tiap  ^*  such  ptrta  must  he  taken  as  do  not  contain  H 
the  lartrer  bloodvessels  and  nerves."  In  the  lower  part  of  the  thigh  and  in 
the  leg  the  King  fliip  will  therefore  be  anterior  and  the  short  |K>steriur  :  in  the 
fore-arm  the  long  is  dorsal  and  the  short  i^huar,  and  iu  the  arm  the  long  flap 
will  be  chitffly  taken  from  the  outer  aide. 

The  long  Hup  is  a  perfect  square,  and  the  rule  for  its  formation  is,  that  ita 
length  and  breadth  must  each  be  equal  to  half  the  circumference  of  the  limb 
at  the  place  of  amputation  (Fig.  'll\).  If  the  cin*nmfen'nce  Ik?  I:?  inches,  the 
length  and  hreudth  of  the  flap,  both  at  its  base  and  at  its  free  extrenjity,  should 
l>c  (J.  The  short  flap  is  to  be  oneHjuartcr  the  length  of  tlie  anterior  flap  ;  in 
the  ca8(r  above  snpposed  it  would  lie  1^  inches.  In  |)erfonning  the  operation 
the  meabua'nients  must  be  eurefully  made,  and  the  outline  of  the  flaps  marked 
OD  the  limb  with  ink.  Both  dapH  are  to  be  made  to  include  nil  the  soft  fiarts 
of  tlte  lirnb.  The  )>onea  are  sawn  in  the  angle  of  union  of  the  flaps,  without 
any  previous  retraction  of  the  soft  parts.  After  the  veasels  ha^e  lieen  secured,  ^ 
tlie  long  flap  ia  foldc<l  over  the  end  of  the  bone,  and  attached  by  suture,  partly  fl 
to  the  short  flap,  and  partly  to  itself;  thus  the  proximal  quarter  of  the  long 
flap  is  first  arfuratcly  sewn  to  the  short  flup  :  the  remaining  part  of  the  long 
flaj)  in  then  doultled  over  on  itself,  its  free  end  being  accurately  fitt^tl  to  the 
free  end  of  the  shori  flap,  aud  attached  by  sutures  ;  finally  stitcheH  are  appli(.Hl 
where  tlie  terminal  part  of  the  flap  is  in  contact  with  the  second  ipmrter,  as 
io  the  figure  (Fig.  "^W).  The  a^lvantages  claimed  by  Teale  for  his  method  of 
amputating  were,  that  it  pro^'ides  an  abundant  covering  free  from  tension. 
This  it  evi<icntly  d<.Ms,  lis  tin*  roveriug  amotinti*  to  1;  diameters  of  the  limb. 
Secondly,  it  provides  a  deftcndent  o|ii^!iing  for  the  exit  of  discharge  ;  and 
thinlly,  that  when  it  is  healed  the  cicatrix  is  behinfl  the  l)ones,  and  that  rou- 
Hccpienllv  the  patient  can  bear  the  whole  or  a  ^mrt  of  hie  weight  on  the  end  of 
the  stunqj :  this  its  u^iKH-ially  advantageous  afti-T  imputation  iu  the  thigh  or 
leg,  where  u  stump  citjmble  t»f   k-aring  direct  pressure  would  be  of  ytity 
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to  tbe  patient.  Teale  advised,  iiowevLT,  that  the  whole 
bi>rn«  till  the  end  t»f  tho  bone,  but  thut  it  bo  reduced  to  one- 
bulTbr  an  elii.xLic  [nKl  comptwed  of  nutiitTous  layt-rs  of  Hauiiel  beiitjath  the  end 
ci  the  iitnmp«  thr  rrftiainder  of  the  wciirht  being  distributed  in  the  nmial  way 
OQ  Ebe  opp^r  jMirtof  the  limb  :  thus  not  only  relieviiij;  the  stump,  but  securing 
fCrarter  rtcadincBH  of  g:ait.  In  the  upi>er  extremity,  Imwrever,  no  diii^-t  prelum 
i«  made  npon  the  end  of  tbe  stump  in  the  luiaptiition  of  iirtiticial  limbs : 
hevse,  Ihr  reetaui;ular  up]M*ni^  In  these  situutions  to  [>o.sKets  no  ndvantaj^u  over 
I^B  Other  diOuble-Hrvp  uieLlutdH^  so  far  ub  the  utility  of  the  stump  is  concerned. 

B«t,  whilst   fully  ndmittin^  the  advantujre  jxta^essed  by   the  rectanjjular 

BMChod   in   the  fonmUron  of  a  well-covered  stump,  especially  in  the  lower 

^^eitrBmiij,  We  must  n«»t  clone  our  eyea  to  certain  disudvantajrcs  uhich  appear  to 

^■bp  Co  hr  infK.']Kirable  from  it.    One  disadvaut^tg^  consists  in  the  iieuessity  of 

^Tnring  ibe  bone  at  a  li^^ber  point  when  one  flap  is  made  of  such  extreme 


hilt.  'ill. -T^ak'i*  AiniHiUUoii :  Ktiiiup. 

UtAfi  Mti'.-n  i\\.)  sji'iii.-r  •■iK'i  mon*  nearly  eijuul  are  fasliioned.     Thus, 
tnstance.  m  an  amputation  of  tbe  thi^h  for  injury  alx'Ut  the  knee-joint, 
tbe  looK  rectanirnlar  flap  in  an  adult  would  a-quire  to  be  aUnU  s  inchea  in 

•,  and  the  femur  must  con.^eipiontly  Ih?  sawn  at  least  aj;  far  as  this  above 
liellA :   whereas,  in  tbe  ortlinary  double-flap  Hm|tutation,  two  sliortcr 
■|h  aUiui  4  indies  in  lenirth.  will  be  found  sufficient  to  cover  in  the 
^prh  may   et>iiBt()uently    Ik.'   bjlwu  at  a   proportionately  lower   (Kiint. 
!  ir  methinl  Cdntnivenes  the  principle  in  amputation,  not  to 
'1  :i  biglur  p<»int  than  is  absolutely  neceswiry,  the  danger  to 
tDm*iiCTng  vitb  every  inch  that  is  removed.    In  amputations  tor  malignant 
the  long  ftip,  which  has  to  be  cut  close  to  the  morbid  growth, 
u  gnuuer  rink  of  infiltration  than  two  shorter  ones  tuken  higher 
limb  :  the  iKim*  in  both  ca«*8  being  siiWTi  at  the  same  level. 
iM   union    by  thr  ttrHt  intention   tail  and  HUppuriition  ensue,  in   the 
igulnr  amputfition  llie  thick  tle<(hy  nia&s  which  enters  into  the  formation 
H  the  k»Off  flap  Itecomcs  a  source  of  great  inconvenience,  bulging  out  from 
nmtrr  the  skin,  and  r«.ipuring  c/mBidenible  management  in  the  after-treatment. 

k-i  tbe  unniixlified  form  of  TcaleV  amputation  is  luirdly  to  be 
fction  by  the  long  Anterior  Flap. — At  tbe  time  that  Teale  wus 
Uttg  tbi' It'Ug  re*  tnngular  Hap  in  all  parts  of  the  Utdy,  Garden,  of 
ma  >uiv(»cutnig  tbe  employment  of  a  long  anterior  flap  in  u 
upQtation  invented  by  Jiiin  for  nnnoval  of  the  tbiLrb  immediately 
krw.  In  his  ojwratittn,  which  will  be  dtwrihetl  amonirat  the  A[)eciul 
•D| '  t  ftinglt?  long  anterior  flap  was  made,  the  extremity  of  which  wa» 
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metliod  of  amputation  in  the  Iowlt  thinl  of  the  thi<rli.  su^jrcsted  a  modifier 
tion  by  which  hv  htt|x;d  to  obtain  tht-m  with  less  trouble  and  without  pn^ 
ducing^  80  hirgo  a  wound.  He  made  no  posterior  flap,  but  coropeuBatm 
for  it  Uj  Tftractin^r  the  »oft  parts  from  the  l»ones  to  an  extent  Wjual  to  itfl 
lonjrtJi.  'J'lic  anterior  Hap  wus  to  l)e  made  a  httle  lonirer  than  the  diameter  on 
the  limb  ;  and  it-**  anj:lt*s  U'lnj,^  rounded,  it  was  allowed  simply  to  hanj;  oven 
tho  end  of  the  stnmp,  without  l)cin^  folded  upon  iti?elf  as  in  Te«deV  op<TatioiiJ 
The  posterior  pait8  wero  divided  from  without  inwards  by  a  sinj;le  sweep  ofl 
the  knife.  Ity  this  method,  however,  the  Utne  was  ftuwii  tu  high  ns  iaj 
Teale's  method,  so  thai  the  ^nui  was  not  very  i^reat.  1 

In  18110  Lister  jMiinted  out  that  the  advantages  of  Teak-'s  metliod  could  b«| 
obtaineil  with  considerably  less  eacritice  of  length  in  the  limb  by  taking  thttj 
covering  more  e<|ually  from  the  anterior  and  posterior  aspecla.     A  de|»endend 
opening  for  the  exit  of  the  discharges,  and  a  scar  placed  behind  the  Uniefll 
may  be  obtained  in  almost  all  situations  by  mnkin*:  an  anterior  fiup  two-third»j 
of  the  diameter  of  the  limb  in  length,  and  a  posterior  half  that  length,  as  thM 
bone  is   iu   ulmutst   all   ]tarls  Kituated  moR>   towards  the  anterior  than   thej 
posterior  aspect  of  the  limb.     In  all  parts  <»f  the  limbs  the  flexors,  being  the] 
muscles  with  the  longer  bellies,  retract  more  extensively  than  tlie  extensors  ;| 
and,  con%>(|uently,  if,  when  the  operation  is  finished,  the  line  of  union  of  thw 
flaps  is  on  the  flexor  asjiect  of  the  bones,  it  is  quite  certain  that  the  scar,  wheal 
the  stump  is  heated,  will  be  in  a  similar  position.     The  method  of  operating^ J 
therefore,  recommended  by  Lister  as  best  suited  to  the  ampntntions  of  thol 
foreai'm,  leg,  and  thigh,  is  the  following.     An  anterior  rounded  flap,  equal  iaj 
lengtli  to  two-thirds  of  the  antero-iKwterior  diameter  of  the  limb  at  tlte  point! 
nt  which  the  bone  is  to  tie  sawn,  is  rfliH<»d  by  dissetrtion.     Fn  the  lower  thinkl 
of  the  leg  and  forearm  the  b<»ne8  form  so  large  a  proportion  of  the  limb  that^ 
in  order  to  make  snrc  that  the  scar  shall  Ik.'  placed  behind  them,  it  is  necessary | 
to  make  the  length  of  the  anterior  flap  e<|nal  to  the  diameter  of  the  limb.     Inj 
raising  the  anterior  flap  the  operator  will,  if  lie  think  fit,  try  to  lake  up] 
some  muscle  at   its   base    to   thicken   it   and  so  ensure   it«  vitality,     TbiBJ 
is  to  l>e  recommended  for  all  parts  in  thin  or  feeble  subjects,  and  in  thol 
thigh  in  every  patient.     The  flap  is  not,  liowcver,  under  any  eircumstances 
t4j  be  too  fleshy  and   heavy.     A  p<).*<terior  skin-flap,  half  the  length  of   thcj 
anterior,  is  next  raised.    The  muscles  arc  then  divided  circularly  and  n-^j 
tracted  from  the  bone  for  n  disiance  e(]ual  to  at  least  one  quarter  of  tbej 
diameter  of  the  limb;  in  the  thigh  it  is  ktetter  always  to  rctnict  for  half  J 
a  diameter.     It   is  evident  that  in  the  leg  this  retraction  may  be  rather 
diflicult,  esjtcoially  in  socondnry  amputations  in  which  the  tissues  are  swollen 
and  infiltrated  ;  but  the  difliculty  is  easily  overcome  by  extending  the  in- 
cision upwards  from  the  angle  of  the  flaps,  either  on  one  or  both  sides  of 
the  limb,  to  thr  point  at  which  the  iM^nes  an*  to  lie  wiwn.    This  mode  of  anipn- 
tatiug  combines  the  advaiilaireH  of  l>oth  the  circular  and  the  flap  o|>erations  ; 
it  has  ttie  light  covering  and  uljseni*e  of  exees.sive  musele  of  the  circular,  with 
the  accurate  fit.  the  good  drainage,  ami  the  well-phiced  scnrof  the  flap  method. 
It  is  in  fact  a  combination  of  the  flap  and  circular  operations,  and  therefons  j 
aometimefl  is  frpokeu  of  aa  the  "combination  method." 

Amputation  by  the  Orml  lEetbod.  which  is  espe^cially  adapted  to  remo>*nl 
of  tingLi-8  or  ti.es  and  diajtrticiiIaiiimM  at  the  shoulder  anrl  hi]i.  is  essentially  a 
ciniuUr  ampatation  with  a  longitudinal  incision  made  up  one  side  of  the  limb.  J 
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t-,  r_-,.i:.,.  ^j^^,  n;^n^^j,^f]  of  x,\\i*  soft  pjirtft  and  the  exposnre  or  the  joint  nt 
Illation  IS  to  he  pfrformed.  The  oval  form  ia  jfivon  by  roumling 
ItCljUi  luigliM  funiieii  by  Lbe  jiHiciion  of  the  toii^ntiulitiii)  with  the  circtihir 
wMOtt.  When  thi*  lun^^ituchiml  incision  is  continual  for  Bonm  dibtjinco 
•boive  the  comnQeocenient  of  tJic  tnie  oval  part,  the  operation  is  frwinently 
•fftlcm  of  III  arriputalinn  by  the  **  racket-shaped  inoiaion." 

Bawinif  tlie  Bone. — hi  all  methods  of  amjmtatin^,  as  noon  as  the  incisions 
bare  Urm  made  tlirouirli  tlie  soft  parts,  the  Umics  nuiHt  be  cleared  for  the 
tion  of  the  B«w.  While  tbiinjr  this  the  s^ft  |>urt-s  raust  be  firmly 
by  the  uHiistant  or  hy  the  Snr^eoD  himself,  if  he  slAnds  so  lu  to  take 
wn  flaps.  V\tt  the  piirfiose  nf  retruction  the  hands  arc  usually  sufficient, 
Uioojch  su;>me  Sur^^i.'on.'*  Ktill  use  retnict(»rs  made  of  pieces  of  stout  calico  or 
The  rttnctor  must  Xm  alwut  2  inches  wider  than  the  diameter  of  the 
and  abrmt  :'i  feet  lonjr.  If  there  is  only  one  bone,  one  end  must  l»e 
Um  itib)  twii  t^iU.  The  retractor  is  stiaketl  in  an  antiseptic  lotion,  and  the 
two  tAiLs  of  the  di\  ided  end  are  then  parsed  one  on  each  side  of  the  bone  and 
Aligfatlr  crosBtHl  on  eacli  ottier.  The  assistant  then,  takmg  the  two  tails  in 
baod  and  thr  niidivided  end  in  the  other,  pulls  them  forcibly  upwards, 
en?  arc  two  bont-s,  the  divided  end  must  Ik»  torn  into  three  tails,  the 
Vlddk.*  <»ne  of  which  is  |m.sHed  between  the  Imiucs.  Hetractors  ore  of  use  only 
i&  cirrniar  or  combined  Hap  and  circular  amputulions.  In  the  pure  Bap 
vipcniUcDB  tbey  are  unnecessary  for  retraction  of  the  soft  parts,  but  they  are 
1^  in  protet'tinj:  the  muscles  from  the  teeth  of  the  sinv  and  in  keepins; 
.ux's  fix'e  fn>m  tb^  bone-dust  ;  for  the  laceration  of  the  deep  mnsi'les 
fcy  Ujc  saw  and  the  imliedding  of  bone-dust  in  tlieir  suUtancc  may  interfere 
■ericmftly  witii  union.  If  a  retractor  be  used,  the  Hual  clearing  of  the  bone  18 
iniD|i}eteJ  aft«r  it  has  been  applied. 

The  older  Surireiinscleflnetl  the  bone  by  si'rapinjr  tlie  |»eno8tenm  up  with  the 
heck  "f  fhr  knife.  Moyt  mctdern  operators  content  themselves  with  stripping 
rrooi  the  bone  as  bii^h  as  may  he  necessary,  and  tioally  dividing 
.  ..m  at  the  point  at  wliich  the  bone  is  to  be  sawn  by  a  fiim  circular 
cweep  of  the  knife  fn>m  heel  to  point,  Hrst  roun<l  the  under  surface  of  the 
boae.  and  then  round  the  upper  snrfaee  in  the  opp<»site  direction.  If  there  be 
two  Iwiueii,  (a»re  must  l»e  taken  in  elearinfr  them  in  this  way  not  to  direct  the 
ed|^  of  thf  kntfe  upwards  in  the  interosseous  spiu'c  hi<;her  than  the  line 
to  which  the  saw  \^  to  be  applied,  lest  any  artery  be  cut  wliens  on  account  of 
ita  ratm^ion,  it  will  be  difficult  to  secure.  Those*  however,  who  are  willing 
Co  HiTifice  a  little  elegance  and  rapidity  v\ill  find  an  undoubted  wlvanta^  in 
arvfully  rai«iny  the  jieriosteum  with  the  muscUt?  in  retracting  the  soft  part*. 
Tbv  w  1-  by  n  periosU'al  elevator,  so  as  to  leave  a  tube  of  [>erioHteum 

which  "  Uie  end  of  tin*  bone  wheu  the  stump  is  closed,  or  may  be 

iwviiiculy  ltrou}(ht  over  the  end  of  the  bone  and  secured  in  that  position  by 
eaijrnt  stitches.     The  advantages  gained  by  elms  saving  the  periosteum 
i&«jt  verv  evident  if  all  goes  well  and  the  stump  heals  by  first  iutention, 
ti  tHJcur  and  the  bone  protnidc,  it  will  be  fi»und  that  the 
eoi.  .         .         '  iimI  by  the  penoflU.'nin,  which  U'Conu'S  firmly  adiierent  to 

k  aftrr  fonr  or  hvc  daya,     Th*i  medullary  raiial   U'intj  in  this  way  closed,  the 
of  septic  ustcomyclitiB,  necrosis  and  pywmia.  is  ^eatly  diuiiniBbt.*4i.    In 
iwialing  wilhooi  suppuration  a  roundetl  end  to  the  bone  seems  to  be 
tX  mtk  earlier  period  than  when  the  perioRteum  is  not  saved,  and  in  the 
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forcami  it  proventfl  the  nnion  of  the  dindcd  ends  of  the  bones  and  eoBiires  a 
oonsidcrnlilt;  deorref.  of  pronation  and  supimuioji  iu  tiu;  fitnnip. 

The  bone  havinjr  Xm^.w  proyK'rly  rleiired  and  the  soft  parts  firmly  relraotcd, 
the  saw  is  npplifil  to  the  hifriitst  [toint  expoBed.  In  order  to  bjiw  tin?  Iwne 
quickly  and  steadily,  the  Brst  cut  uhould  be  made  so  as  to  form  a  deep  groove 
to  receive  the  teeth  :  to  do  this,  the  heel  of  the  saw  is  8t<'adicd  aj^ninst  the 
left  r.hnmb,  which  i«  pressed  <mi  the  bone,  and  the  whole  leni»tb  of  tin*  inatrnrneut 
is  sharply  drawn  across  the  bone.  The  fijrfMtve  thus  fonned  rooeivcjn  the  cdfcc 
of  the  saw  :  and  the  bone  may  then  l«  quickly  cut  through  l*y  lonir,  lijrht, 
and  Bweepinp;  movements  of  the  instmmenL  The  assistant  must  carefully 
8Upp(jrt  the  part  to  be  reniovtHl  ;  neither  deprossinLr  it  w^  us  ti»  Miap  the  bone 
AM  it  is  weakened  by  sawincr :  nor  misin^  it  so  as  to  lock  the  saw.  In  wiwiu>r 
a  sins^le  l>oue  the  |>oftJtion  of  the  saw  isurradually  chan^red  from  the  horizontal  to 
the  vertical,  the  bone  l>einj^  then  less  likely  to  break  if  the  limb  be  inii»ro|«erly 
suppurted.  When  there  are  two  bones  of  equal  streujrth  in  Uie  limb,  as  in  the 
foi-eurm,  they  should  be  cat  through  at  the  same  time  ;  hut  in  the  l*'ir.  the 
fibula,  l»einjr  the  weaker,  should  always  lie  first  divided.  Should  the  division 
be  made  irrejrularly,  and  splinters  of  Ujne  project,  these  must  be  tniip|>ed  off 
with  cnttiMj^-plicrs. 

In  jxTforminir  an  ainpntjitir»n,  the  ]>rei«irution8  din'Cted  <im  pji;;e  iO  must 
be  Hccuraiely  carried  out.  The  Surireou  muf^t  see  that  the  Amputating 
Instnuaents  are  iu  proper  order,  and  of  j^ood  construction.  Fortlii'  hUialh-r 
amputations  Htraiirht  bistouries,  ruirrow  or  broad  in  the  Idade  accordinj;  (<>  the 
sijje  of  the  part  to  be  i-euiove<l,  will  be  required.  Scalpels,  also,  not  too  broad 
iu  the  blale,  arc  useful  in  ciises  in  which  the  bisKairy.  fiv^m  its  kui;tb,  tnii^^kt 
be  inconvenient.  <'utting-pliers,  with  long,  strong  handles  and  short  blades, 
either  straight  or  curved,  are  esi>ecially  requiretl  in  amputations  about  the 
hands  and  feet.  The  knives  for  the  larger  ampuUtions  should  have  smooth 
eltony  or  strel  bindles^  and  be  well  balam'ed.  The  back  of  the  blade  sliould 
run  8triiii;ht.  to  tlie  pfiint,  and  be  w^ell  rounded.  The  edge  should  taper  off 
towards  the  |Hjint>,  with  a  good  convexity.  The  bix'atith  of  the  blade  should  be 
from  three-fifths  to  two-thirds  nf  an  inch,  and  its  length  should  bo  proportioned 
to  the  8i/,r  uf  the  limb  to  be  nrmovtH^.  In  operating  by  transfixion  in  order  to 
niiike  a  g(M»d  swwping  cut.  so  as  to  form  a  well-roundc<l  and  smooth  Hap.  the 
bhide  should  »h  a  genend  rule  bo  about  equal  in  k'ngth  to  dotible  the  diatueter 
of  the  limb.  For  raising  the  flaps  by  dis8e<.tion  many  Surgeons  prefer  shorter 
knives.  The  saw  sitould  be  strong  in  the  bla«le  and  1>iick  so  as  not  to  t)end  id 
rutting.  The  lihtde  mitst  l»e  of  gooil  breadth,  and  its  teeth  must  be  well  set, 
KO  tlmt  it  shall  not  hang  as  it  works  its  way  thn>ugl)  the  t>one.  Artery-turce|itt 
of  the  onlinary  bull-dog  kind,  and  tursion-foixvps  will  be  n^pured  :  ;iud  some 
do/^n  or  mt»re  of  fopci|(a»ssure-forcei«  should  always  Ikj  ivady  lor  the  tem- 
porary arrest  of  hiiintorrimge  from  the  snmller  vessels  while  the  larger  tire 
beinc  *Lriiri.d. 

Tli«  Arr«st  of  Hnmcrrhage. — After  the  limb  has  been  removed  the  first 
thing  tti  Ik*  done  is  l<>  r<.strHiu  arterial  haemorrhage.  The  vessels  are  u»  be 
secured  by  some  of  the  means  dt'StTiU'<l  in  Chapter  \IV.  The  mciins  most, 
commonly  adopted  iu  the  present  day  are  torsion  and  ligature  with  prepared 
catgut  or  line  Hilk,  which  may  be  left  in  the  wound  without  fear  of  ufler-troiible. 
Wbaievcr  means  of  tirresting  h;cmorrhage  are  udoptinj,  all  vessels  visible  on 
the  surfuce  of  the  Haps  should  )>ti  secured  before  the  tourniquet  is  removed,  the 
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DO  betnfr  fniided  hy  hin  Bnatomictil  knowledge  to  Ihu  situation  of  the 
importttnc  branches.  In  addition  to  the  maia  trufik,  from  two  to  four 
tenller  veaitc'jR  Uhnally  re<|uii>^  co  U*  set'urt'd  :  but  84jnietimei«.  either  fmrn 
■lenoe  i>f  maii^niant  diseuKe^or  oroxteitHivesap|mmtion  iu  the  liinl),  the 
u  exceAsivety  va»'uiar.  and  a  very  large  number  of  ligratare^  may  be 
wL  I  have,  in  the«e  circunistances,  more  than  once  had  ootosiou  to 
boCwcrn  twenty  and  thirty  ligatures  to  vessels  in  the  arm  and  thiifh. 
^uierittl  hleL•din^'  will  sometimes  Uike  place  from  a  poiiu,  in  the  cut 
f  tiic  Iwine,  in  con^i^quence  of  the  division  of  the  trunk  of  the  nutrient 
This  bftitDorrhuge  is  best  arrested  hy  pressiu*;  into  tlie  cunaL  one  or 
ds  nf  •'arbohst'd  catv'Ut  twisLerl  together  ;  or,  if  this  fail,  it  may  be 
with  A  small  piece  of  carbolised  6|>oD;re.  which  will  become  l>nried  in 
Uhe  MAinp  and  absitriied  almitst  a^  easily  as  the  catgut.  The  old  plan  of 
tIBMCUQi;  a  n«Mlen  plug  with  a  wire  to  it  should  never  be  re«orted  to  if  other 
xamamvn  aviulablc.  as  it  is  certain  Ut  serve  as  a  centre  of  suppuration,  and  it 
c inwi  disturbance  of  the  wound  when  it  is  removed. 

U  is  iiopoii»«ible  to  titke  too  great  c»ire  in  arresting  not  only  all  arterial 
hcmoflrhage,  but  all  oozing  nf  blood  l»efore  dosing  the  wound.  It  Is  to 
ing  arrest  of  every  trace  of  bleeding  Unit  the  great  success  of 
Surgrons  in  obtAiniug  primary  union  is  in  part  to  be  attributed.  To 
b4V€  to  ^cu  Dp  the  wound  to  secure  a  bleeditig  vessel  within  an  hour  of  the 
cfcnliou  is  one  of  the  most  annoying  n(!cidents  that  can  happen  to  a  Surgeon, 
amd  k  mcAt  damaging  to  the  pros|»ect  of  8pe*'dy  union  of  the  wound,  but  even 
Uut  k  lt«it  injurious  than  the  distension  of  the  Ha|>s  with  a  coagulum,  the 
iMoU  v(  c*o£ing  which.  |>crlm|«,  stops  just  short  of  obliging  the  Surgeon  to 
Dp  tbo  wound  fur  ic^  arrest. 
Before  closing  the  wound,  the  large  nerves  should  be  drawn  out  and  cut 
ifti«>r9  to  prevent  their  becoming  impliuited  in  the  sujierficial  scAr. 
[ig  tendons  should  be  cut  shoit  in  the  s^ime  way. 
masnre  of  the  Wooad. — The  hamiorrhage  having  beeu  arrested,  ti»e 
eoveriog  U  brought  toguiher  over  the  lioue  by  means  of  sutures.  In  a  well- 
matSe  feCQinp  the  covering  is  so  loose  that  no  fume  is  necessary  to  bring  the 
«!;:•  'hvt  I    t>inet)|uently,  adhesive  plastt^r  lum  never  be  re<|uired.     In 

cto>  :  I  a  strictly  antiseptic  dressing  is  lH.'ing  use*!,  unwa.xe<lsilk  Uiiled  for 

kai  .  and  (hen  snake^l  for  lweuty-f"ur  hours  in  a  1  in  :fo  solution  of 

eai'  .  ,  makes  the  liest  sutures.  If  the  di'esaing  is  such  that  decomposi- 
tmm  uf  tbe  diaeharges  is  possible,  it  is  Itcttor  to  use  silkworm  gnt^  horsehair,  or 
BBtAtlio  suture!:'^  as  ihey  do  not  absorb  the  septic  matter,  and  are  conse<]uently 
ftttie  aiairritaiing  if  they  are  not  tiglit.  Iu  inserting  t)ie  stitches,  it  is  lietter 
lOpot  in  two  or  three  thick  sutures,  either  of  silk  or  wire,  at  intervals  of  alxmt 
4IH  uici»  to  one  inch  and  a  half  (.Fig.  L'7).  They  sboidd  get  a  giMtd  hold  of 
tki  aluA  and  fut  for  at  leant  one  inch  IKim  the  edge  uf  tlie  wontid.  Theiie  licar 
aay  fttnin  that  may  arise  from  swelling  or  retraction.  Between  them  finer 
WoftA  mu»t  U*  iiLHiMt^Hl.  ut  intervals  of  about  lialf  au  inch,  bringing  the  skin 
^'  lion.     Such  close  sewing  as  this,  however,  \\ould 

tObf  uy  union,  unless  n  proper  exit  for  the  disoharges 

Wfti:  proTiiiod  for  by  ilmmage  tul)eii.  These  are  Ixsst  made  of  indm-rublier. 
On*  mxky  be  iioerted  in  each  angle  of  the  wound,  and,  if  it  KH*ms  necessary 
frwa  ibti  sixe  of  Uie  ntuaip,  a  lliird  may  be  placed  in  the  middle.  I>ratnagc- 
UUa  matl  ba  cut  l«vel  with  the  surface  of  the  wouud,  and  above  all  it  must 
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nut  Ijti  foFE^oLU'ii  to  tit  i-iich  with  a  couple  of  tliivads,  oiio  oil  uauh  side  of  its 
orifiof,  to  prevent  ita  slippinj^  into  the  wotmd  and  l>eiiiKUtft  there,  an  accident 
whii'li  hns  ritMiuoritly  liuppi.'ned  from  nc^Iectiri«r  thih  pret'dution. 

IhreBsiu^  the  Btump.— An  amputation  leaves  ait  iruised  wound  which 
muHt  Iw  treatt'ti  on  tliose  principle*  which  are  fully  dewribi-d  in  Chapter  IX. 
These  may  Ik;  briefly  summed  up  thus  : — 1.  Complete  ai'rest  uf  hoemorrhnf^e  ; 
'I,  Removal  of  all  coatrulnra,  bone-detritus,  or  other  foreifin  lH>die?  ;  8.  Close 
and  aiTurale  oiaptation  of  the  surfaces  of  the  wttund  ;  4.  Kffirient  draiua^; 
fi.  I'erfeet  rest  of  the  part ;  (I.  Aseptieity  of  the  wound.  M'liese  oiijecLH  may 
l»c  attainetl  by  many  mo<k'8  of  treatment,  Init  perhaps  by  none  more  prfectly 
than  by  the  abtHirbent  antiseptic  w<kjI  or  icuuze  dressiiijrs  now  so  commonly 
nsed.  These  by  tlieir  uniform  elastic  pressure,  sup[M>rt  the  stump,  keep  the 
surfaces  of  the  wimnd  in  accurate  apposition,  and  L^reatly  diminish  the  exuda- 
tion during  the  tii>»t  twenty-four  hours.  They  rctjuire  chunjriii^  infrequently, 
and  in  many  cases  the  tirst  dressing  may  be  left  on  till  the  stump  is  practically 


PlfC.  ST. — A  Stninp  «li<nrini[  th«  tnoilr  nf  afl'lT'n^  .SnUin<  Ktiil  «lni)tuM;v-lubv,     A  dimiMU(c-tubr. 

Iioaled.  In  this  way  more  perfect  rest  is  given  to  the  wound  than  by  any 
other  method  of  treatment.  Some  Sur^e(»n8,  trustinir  to  the  elastic  pressure  of 
the  dressing  U)  diminiKh  the  exudation  and  to  prevent  its  accumulation  in  the 
wound  by  maintjiinin^  perfect  ap|M»fiition  of  the  surfaces,  have  given  up  the 
use  of  drainage  tnh<*8  iu  all  amputations  throu^^h  healthy  tissues.  It  is,  liow- 
ever,  wiser,  ns  a  rule,  to  insert  one  or  two  short  tubes  which  may  he  removed,  if 
all  goes  well,  at  the  first  dn-ssiog.  They  give  a  greater  certainty  that  no  fluid 
shall  Bccnmuhite  between  the  flaps,  and  do  not  [►ractically  retard  the  healing  of 
the  wound.  The  newssity  for  drainage  is  greater  if  the  W4>und  i»e  washed  with 
a  strong  solution  of  carbolic  acid  before  l)eing  closed,  as  this  antiseptic  seems 
considerably  to  increase  the  early  serous  exudation.  The  solutions  of  perchloride 
of  nu-nTury  do  this  to  a  lesser  degree.  The  details  of  the  application  of  these  and 
other  Wit  inoptic  dj'essingswill  l>e  fou  nd  in  t  he  chapter  on  the  treatment  of  wounds. 
It  must  often  hapf»en,  however,  that  the  Surgeon  is  obliged  to  amputate 
through  tissu(9s  which  art*  already  inflamed,  or  that  he  may  not  have  at  his 
command  the  materials  neressary  for  the  more  perfect  forms  of  antiseptic 
dressing.  Under  thestt  circum.stJinces  it  is  essential  that  a  proper  provision  l>e 
made  for  the  escape  of  the  discharges  either  by  the  u.se  of  dniinage-tubes  if 
they  are  at  hand,  or  if  they  are  not,  by  le4iving  a  sntticient  space  between  the 
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Bicbct  and  urnin^zin^'  the  dit'K^intr  in  fjada.  bo  as  to  have  the  eHffts  of  tiie 
vooad  freo.  In  tht*  bunds  of  stmie  Surgeons  the  open  treatment,  that  is  to  say, 
•mainng  tht*  ^uni|>  on  n  ]ii]|im'  without  the  uj>ph'cutiou  of  uny  dresB)n<T  has 
pfwrad  vtTjr  ywcct'ssful.  The  inte  Mr.  Oallender  obtained  excellent  resultH  by  the 
ue  of  dreinfl^c-tabes  for  from  twtuty-fonr  to  thirty-six  hours,  and  placing  the 
iMonp  on  a  wel!-paddcd  sph'nt.  to  which  it  was  handa<red,  bo  a^  to  ])reveut  all 
Tc4aiitiuy  morctueutuuddisturbanoe  from  luvolutitar}' twitchinirs.  The  wound 
wdremed  with  linCKoakedin  carbohc  acid  and  oil.  andrleansed  when  neee.<iutry 
vith  m  glus  brush  dipped  in  a  sfiirituouH  solution  of  carbolic  acid.  In  fact 
any  method  of  treatment  which  s«uure«  the  essi'utial  conditions  of  rest,  draiu- 
■gr  and  ft«(*ptieity  will,  if  carefully  carried  out,  be  followetl  by  snccej^s.  The 
aaucmt  of  rcNi  that  a  stump  ^ets  de|iends  to  some  extent  U[M.m  the  skill  vrith 
wfeksh  it  16  handled  by  the  Siir^^ertn  at  the  dressing;,  but  it  is  evident  that  the 
most  perfK*i  rebi  will  Ik.'  obtained  by  thosr  metho<ls  of  treatment  which  involve 
tlic  leaat  frtMjuent  cliatige  of  dressinir.  Whatever  dressing  may  be  adopted,  the 
atamti  niu<«t,  be  ^up^ioncd  on  a  soft  pillow,  and  the  weight  of  the  l>ed-olothe8 
taken  «ff  by  a  cmdle  ;  or  sfiould  the  coveriujr  be  composed  of  heavy  muscula*' 
fl^'  ■  advant-aireously  be  placed  on  a  wcll-padded  win'  splint. 

j  i-ase?,  nUhouy[h  the  flaps  may  ap{>ear  alfundant  at  the  time  of  the 

Ofwn&ion,  the  retraction  may  much  exceed  that  which  wan  autici|)ated.  and  a 
vida  ^rannlatin;;  surface  may  be  left  after  the  deep  j)art8  have  healed.  This 
it  moit  common  in  amputations  in  the  thi^h.  If  the  covering  has  really  been 
vn'^  'tis  will  usually  remedy  itself,  the  contraction  of  the  j(ranuhitinir 

»'j  :  iliy  briogin*;  the  skin  ed^es  lojjether.     The  hcalinp  of  the  stump 

andcr  theec  conditions  is  hastened  by  applying  wcij^ht  extcnaitm,  which  is  done 
ihufl  :  a  piece  of  diachylon  plaster  is  cut  of  suHicient  Ien«^th  to  i*cach  to  the 
wexl  joint  abo^e  the  amputation  on  the  anterior  and  posterior  aspects  of  the 
limb,  aod  to  form  a  loop  extending  at  least  one  foot  Woiid  the  end  of  the 
ttniDp.  Its  width  at  ea(.*h  end  must  Ik3  nearly  half  the  circumfi/rence  of  the 
limb,  bat  in  the  middle  it  may  be  somewhat  nurrower.  The  plaster  is  well 
vanned  and  a|>plied  to  tlie  stump,  and  surrounded  by  a  few  turns  of  a  bandage 
niade  of  llie  br^t  elastic  Weleh  flannel.  A  wide  **  spreader,"  made  of  a  piece 
of  wood  with  a  hole  in  it  for  the  n>pc  which  supports  the  weight  to  i>afi8 
Ummirh,  is  then  put  into  the  projeciiu^  loop  of  plaster.  The  spreader  saves 
the  ewl  of  Ujc  stump  from  Iwing  squeerAtl.  The  weight  is  then  ajijilied  over  a 
poUey  in  the  same  way  as  is  dcsLTtbed  uuder  the  treatment  of  fracture  of 
Um  feffior.     The  results  of  this  treatment  arc  most   satisfactory,  e8|>ecially 

llfcc  1.  '    nl  of  the  thij::h. 

fn  I.  '  the  stumi>  is  benefited  by  the  application  of  a  l)&ndage  to 

OTppoct  and  mould  it  during  the  final  stage  of  hcahnsr.     After  cicatrituition  is 

ttmpkfaid,  the  patient  may  go  about  oti  crutches,  but    must  not  wear  an 

vtifidal  limb  for  some  months,  until  the  parts  have  become  finuly  consoli- 

duriug  the  whole  of  this  time  the  stump  should  Iw  kept  r^arefully 

i,  and  not  expitsed  to  injury. 

•"     ■  SRofH  OK     ItAl'IIiLV    C'ONKWLTIVE    AMPLTATIti.N    OK  TWO    LiMBS 

U>T  :,  -  .  .jury  or  for  gan^Tene,  has  occaitionally  been  successfully  practiseii, 
iiCJisr  by  two  Surgeons  performing  the  two  amputations  at  the  same  time  ;  or 
by  "  "■  ^  ^jfon  doiufi;  first  one  and  then  the  other,  the  vcKsels  of  the  first 
liii  I'd  by  an  assistant  whilst  the  second  limli  is  l>ein»^  removwJ. 

Hm  etrcutiatvu  through  both  lower  extremities  may  be  completely  arrested  by 
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compresfiirip  tho  aorta  wirh  Pnnroast'H  toiimiqnct.  By  means  of  this  valaaWe 
insLnimenl,  1  huve  nmputiitt'ii  JmhIi  lliigliK  in  oloee  succession  witiiuiiL  waiting 
for  lilt.'  hValuiL*  <»f  the  urtiTics  in  thiit  which  was  tirsL  luniovod.  The  olgect  in 
(WO  BimultancMHift  ampuUitious  is  to  loRf^in  tlie  shock  hy  throwing,  n8  it  were, 
tbftt  of  the  two  operations  into  one.  In  doinp  this,  however,  the  Surjceon  nniKl 
ni-'CvHsjirily  he  guided  by  the  circumstances  ttf  tbe  case,  for  if  the  patient  be 
Very  jfTcatly  depressed,  the  inflictiun  of  so  severe  an  injur)'  may  extiutruiaJi  life 
at  once.  Under  such  circunistances  it  is  perhaps  letter  to  lot  the  pat-ient  die 
in  peace  than  to  hasten  his  deiith  by  a  ho|>eIes8  operation. 


KW. 
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8TDMPB. 

On  examining  tbe  structure  of  a  stump  after  one  or  two  years  have  clapsod 
from  the  time  of  its  formation,  it  wil!  I>c  found  to  b('  composed  of  a  nmss  of 
tibrous  and  areolar  ti&itue,  any  niui^cnhir  Kubstanoc  whicli  may  have  enL«red 
into  its  formation  having'  completely  di8a|*iN*ared. 
Any  tendons  whicli  may  have  been  divided  will  be 
either  lost  in  the  tibrous  tissue  of  the  scar,  or  will 
bave  formed  new  attachments  to  the  Iwnes.  The  end 
of  the  bfine  is  rounded  and  the  niedulhir)-  eanal  closed 
by  a  layer  of  compact  bone.  The  bone  itwif  is  i\iu*M 
atr<»phied,  its  compact  tissue  bein^  thinner,  and  its 
cancellone  tissue  niitre  spongy  than  in  the  corroflpond- 
ing  part  on  the  other  side.  The  vojisels  are  obliterated 
\\s  bi^h  as  the  nearent  branch  and  cnnverttd  inttj 
librons  cords.  I'lic  ends  of  the  nerves  arc  bulbtms 
(Ki^.  2>4),  tbe  bulbs  i»eing  composed  of  tibrous  liesae, 
amon^r  wbich  are  great  numU-rs  of  new  nerve  fibres 
twiste*]  Jiud  mlled  ii|mmi  f_'jn;li  other  in  all  dia'cti"iis, 
Tbe  proper  adaptation  of  Artificial  Limbs  is  a  matter  of  (otifijderubie 
oonsetjUence :  and  the  ingenious  mechanical  cj)ntrivanc«s  that  are  at  the 
present  day  applied  to  8t.nm[is,  leave  little  to  be  desired.  The  Surgeon  had 
belter  leave  tbe  details  of  the«e  mechanical  contrivances  to  the  instrument- 
maker  :  but  he  shonld  sei'  tbiit  they  arr  made  li;rht,  consisfontly  with  sntticient 
streufrth  and  support,  and  that  the  end  of  the  stump  is  never  injuriously 
pivfised  u|K>u  by  them.  Thus,  after  ani])ut4ition  of  tlie  thi^h.  the  artificial 
limb  should  take  its  chief  bearing  point  from  tbe  lower  pmrt  of  the  pelvis  and 
hip.  In  amputation  immediately  below  the  knee,  this  joint  should  itc  bent 
and  rt*ueiv(Hl  into  the  sock<;t  of  I  he  instrument ;  and,  if  tbe  ampiitatinn  be  at 
n  lower  point  than  thi.H,  and  the  stnmji  be  cjcti-ndcd  into  tbe  urtiticiul  limb,  its 
end  must  be  protected  fn.»ni  injurious  pressure. 

In  all  amputjitions  of  the  lower  limb  in  which  tbe  Surgeon  has  succeeded 
in  producing  a  satisfHCtory  Wmt  covering,  not  adherent  to  the  hone,  and  with 
the  scar  well  behirnl  it,  tbe  patient  shonld  l>e  euf^ouraged  to  beikr  |>iirt  of  his 
weijibi,  at.  leJiHi,  din-rtly  on  the  md  of  the  stump.  Not  only  docs  this  givo 
increased  stciwline&n  in  walkini;,  hut  it  is  said  to  diminish  the  U^'udency  to 
excessive  atrophy  of  the  soil  parts  which  sometimea  itccurs  in  old  stumps.  Tbo 
plan  re(?oinmende*J  by  Teale  of  j^^mdually  acinistomin^  tite  end  of  tbe  stump  to 
lH«ar  pn'jwun- will  be  found  most  witisfactorv.  The  patient  must;  j>rc|>are  h 
numlM-r  uf  circuhir  pitn'es  of  Hunm-I  i.f  the  wmic  diameter  as  the  socket  of  tbo 
Artificial  limb.     Ho  liret  puts  in  a  sutKcieut  number  of  these  to  form  a  pad 
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ji»t  tOQcbioi;  Uie  stamp;  flfter  this  he  adds  one  daily  till  the  stump  hecomea 

■cm^omed  t«   ^tcar  the   necessary  dej^^rw;  of  jiressurc.     In  all    omputntion« 

the  kiu'e-joint  or  condyles  of  th  •  femur,  and  in  Syine's  or  Pimi^oirs 

iou  ttt  the  ankle,  the  patient  should  be  able  to  bear  liis  whole  weijrht 

thf  stump  without  dirticulty. 

MoEHih  OiNDiTioNs  OF  Stump-s.— Septic  ostaomyeUtU.  that  is  to  any. 
•rptic  intiammutioh  i>r  the  medulln  of  the  b^ine,  when  the  canal  has  been 
in  reiuovintr  the  limb,  is  one  of  the  most  serious  aecident«  that  can 
aftt-r  an  amputation.  It  most  fn^ipiently  ocrurs  durin*;;  the  set-ond 
wek  after  tlu-  itpcration.  The  symptoraH  and  patholocjy  am  fnlly  descrilied  in 
the  rhnpier  on  Diseases  of  Hone.  It  waa  formerly  a  frequent  cause  of  pyveinia, 
bat  irith  the  present  improved  treatment  of  wounds  it  is  very  rare. 

Vaerona. — It  not  nnfMpiently  hHj)[M.-ii8  that  u  small  scale  of  Injne  which 

bAB  t«;cu  injured  by  the  wiw  dies,  and  is  seiianiti^l  some  three  or  four  weeks 

after  the  ojieration.     This  i^  most  common  in  those  stamps  whirh  nnite  by 

second  intention,  and  in  which 

the  bone  has  been  bathed  in 

pus  for  stmie  time.     It  is  said, 

alfio,  in  Sftme  cases,  to  Ik?  due 

to  the  beat  generated  by  too 

\iolent  sikwiu^.     It   is   to   be 

prevenU'd  by  careful  sawing, 

by   saving:  the  periostenm  as 

described  on  pa^o  71,  and  by 

the  prevention  of  BU]t|Miration 

^       ^lT¥ifrM       by  careful  antiseptic  dn-Asing. 

H        ■Ml  iW^  More  extensive  necrosis  used 

I        li2lS*jr^f       to  be  a  frequent  consequenco 

^J^  ir^T  i^- 7       "'*   **''r**c    osteomyelitis,    but 

^^^ftfinlt  I   '        under  the  improveil  .systems  of 

^^^■V' ^1  *ff  '       dre»siu^    it    is   compuratively 

^^^■V     k  ^^^  left  leading  to  the  necrosed  bone,  which  usnally  separates 

^^^P  B      ^ three  or  four  months  after  the  oiK-ration.  the  stump  then  Ije- 

^^p       \^^Ji^y       coming  firmly  ci^nsolidati'd.  The  sequasirum  in  such  casi's  pre- 

^V  Bcnta  the  following  upiHfumnoes  : — the  lower  part  is  thick  and 

^ "    "      '  ""*    unnalar,  and  includes  the  whole  thickness  of  the  bone.    It  is 

smooth  externally,  where  it  has  been  coverctl  by  the  perios- 

feeuL.     About  nn  in(!h  or  less  above  this  it  be<'ome8  thinner,  is  composed  of 

tlie  inucnnost  part  of  the  bone— that  which  surrounds  the  nu-dulhiry  canal 

— Mid  t*  roughcnwl  cxteruhlly,  where  it  has  separatt^d   from   the  adjacent 

iMkltliy  iNine ;    HiMJVe  this   it   is  spiculated   and    very   irre^rular,   becomiot; 

j^TMiinilly  thinner  (Fig.  2'.)).     The  part  of  the  lione  which  escapes  necrosis  ie 

infUm«d,  and.   us  a   coniieqnence   of    oftteopluslic   |x:ri4.«titiis   new   ttone   is 

^j  '  ititly  on  its  surface.  Icjidin*:  to  a  ^reut  increiLse  iu  it«  thiok- 

tf       Bts.  ,    uo  recot^nised  readily  through  the  »oft  parts. 

H        Coaieai  or  *'8iigar  loaf "  Stamps,  as  they  are  called,  commonly  form. 

^L^ftlnrf  in  i'«m^''piL-i)oe  of  itii.*  lla[)s  havjn;.'  Iteen  cut  Uto  short,  i>r  from  the  sofc 

^Bfltta  not  havui};  been  siilVK'-iently  retracted  U-fure  the  bone  was  sawn  ;  but  in 

^^flnar  or*  they  may  occur,  though  the  stump  lias  been  skilfully  fashioned,  in 
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confieqiieuce  of  tlie  feoll  part**,  which  have  been  the  seat  of  iuflauiitmLiuu  and 
Bappnnition  Ix-fore  the  ampiitatioti,  ix*tract)np;  during  the  process  of  liealiug«  so 
ftjt  to  drniidti  thi^  liono.  Id  such  caAott  tm  tliet4e,  irr&at  rctmotion  and  coatntcLion 
of  the  fla|,>s  may  <ro  on  during:  cicatrisation,  bo  that  the  l>one  may  n«;ver  he 
coverall  lit  all.  Iiut  he  exptiHt'd  oil  the  surfacfcofan  irritahlc  ulcer :  or.  if  tliw 
woaiid  dtx>s  heal,  the  cicatrix  will  \)e  nnabk*  to  support  the  slightest  prcasiirt' 
without  tkct^oming  uU^rated.  In  these  nircuiiiHrances,  the  only  remedy  oonstflta 
in  Inyiiii:  of»oii  the  stump,  and  cuttint*  olF  abtiut  iliroo  inches  of  the  l>one. 

The  imUicuI.  whi)».'  stump  is  ivprthented  i)i  Ki;r.  'M)^  was  under  the  care  uf 
Chriistopher  Heuth.  The  arm  had  U'en  ainput;Lted  in  the  bu.sli  in  South  Afrifui 
for  an  awHdrut.  The  pr>truding  bone  wiis  completely  covercil  by  n  thin 
cicatrix.  Id  such  camos  ns  this  when  the  patient  is  a  youu^  child,  it  is  probvble 
that  the  protrusion  of  the  bone  is  in  ]>art  due  to  the  coittinued  jrrowth  from 
the  epiphysis  without  a  eoiTOHpondintj  incroawe  in  the  solV.  parts. 

AneTirismal  Enlargement  of  the  arteries  of  a  sfuinp  is  very  rare.  A 
typical  cjLse  of  rhis  cniiilition  hius  hetm  recorded  by  ('barters  Symonds.  in  which 
a  small  aneurism  J  of  an  iticli  in  diameter,  formed  about  two  inches  aborr  the 
twisted  end  of  the  artery  afwir  amputation  at  the  knee  for  injury.  The  stump 
healed  after  prolon;^'ed  suppuration.  Nine  weeks  after  the  operation,  and  tMo 
weekit  after  healing,  the  sac  gave  way,  and  the  blood  burst  through  the  scar. 


V\^.  m.— AnrurlntuU  Vai-ls  lb  Sliimii. 


Tlie  piilicnt  recoven-d  after  litpitiirt*  of  the  artery  alwve  and  lielow  t!ie  «ac. 
He  hud  suflered  severely  from  syphilid. 

A  commnniaition  between  the  divide*!  ends  of  the  artery  and  veins  forming 
an  anenrisma!  varix  ban  alati  bt?en  occahionally  r)bsened.  In  one  case  doscribed 
by  finite,  the  communicatiim  was  between  the  posterior  tibial  artery  and  the 
venir  romites  after  disjirticuliition  uf  the  luikle  (  V'vi.  SI ). 

Paiafol  and  Spasmodic  Stamps. — The  nerves  in  a  stump  naturally 
becTHue  somewhat  bulbous  (Fijf.  1^)  :  and  no  material  inconvenience  results 
from  Ibis  condition.  Kut  it  t^iccaaionally  happens  that  a  considerable  enlarffe* 
ment  forms  in  connection  with  one  of  them,  and  uttains  the  aixe  of  u  cherry 
i\x  n  walnut  ;  and,  this  bein«r  prea^iod  atrainst  the  end  of  the  bont',  the  ntump 
htwome*  thi!  aeat  of  intfusi*  pain  of  a  neuralgic  character,  meat?  particularly 
whenever  it  is  tunched,  when  a  Rcnsation  like  an  electric  shock  is  felt.  In  such 
circumstances  excision  of  thin  bulbous  extremity  of  the  nerve  is  uecessar)', and 
will  effect  a  curv.  Sometimes  a  nervous  twiir  may  become  implicated  in  the 
oicuirix  and  1>*^  coniijre8Si.'d  l»y  it.  Hero  an  excision  of  the  painful  |«irt  of  (he 
scar  will  remove  the  ptiin.  Besides  this  form  of  )iainful  stump,  which  may 
occur  in  the  sinnigi'St  and  hcalthi.*st  sulijecl-s,  and  is  entinOy  dependent  on 
h)cal  causes^  there  is  another  condition  in  which  the  stnnip  U-iomcs  the  seat 
not  only  of  intense  pain,  bnt  of  continnonti  c^mvulsive  iwitchings.  This  form 
of  painful  stump  arisefl  partly  fn^m  constitutional  causes,  and  motit  frcijuently 
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'n  femnle^  more  fiarticularij  in  thusc  who  are  hystcricnl  nr  have  been 
i'»  ni'unil^ii'  jmins  elscwhun*.  In  tiiese  i'a8(«  the  (;(^ncnil  t'liUmeoos 
of  l\w  stninp  ia  incrwitsed  :  it  is  thr  goat  of  ruiiviili^ivo  jerkinjrs  or 
>,  nnd  the  [win  is  nu»re  or  leas  intermittent,  being  InnronwMi  under 
tbr  infltMsncG  of  rariotis  eniutional  and  constitutinna)  oanseit.  Tlie  trejibment 
ul*  chia  coodition  should  be  condnctt^  on  the  treneml  principles  ihnt  will  be 
tad;  diNmiseil  when  we  oune  to  sf^eak  of  ueitrulgia.  No  extMHion  of  the 
\\f  the  stump,  or  even  ampnt^ititin  hii*her  up,  is  of  any  avail ;  the 
Itfing:  coustitutioiml,  will  certainly  return  in  each  smressive  stump, 
il  »i  lart  the  vhouldur  or  the  hip  may  be  I'eoched  without  any  pennnnenl 
to  the  paCieJit. 
Onawionally  aft«r  amputation,  when  healintr  has  beon  accompanied  by  snp- 
ivri.  a  couOitinii  of  chn^nic  nr  subacute  neuritis,  with  sclerosis  of  the 
\  in  art  np,  which  has  a  tendency  tn  spread  slowly  but  steadily  npwani**, 
fitAlly,  |»»'r)mpa,  leading  to  chun^.'es  in  the  Kpinal  cord  itself.  The  symptoms 
And  tmuioeuc  are  thoee  of  chronic  neuritis,  which  will  be  described  under 
Injurius  of  Nerres. 

X(SCvrrenc«  of  the  Disease  for  which  the  Ampatation  was  per- 
JtaBMd  IS  iioC  ot  uni*(iiiinK>u  t^ci'uncuce  in  strumous  disca^c.s  of  Ihhich 
ifmi  malt^oant  tum(»urs.  In  the  former  cai%,  amputation  higher  np  may  bt* 
•Ivaucaprou^lr  perfonne*!  ;  but  in  the  latter,  it  is  justifiable  only  when  theix^ 
m  oo  f  fidcnou  of  secondary  jrrowths  in  internal  orp^ans  or  in  the  lymphatic  glands. 
T^Xky  Degeneration  of  the  muscles  of  a  limh,  arising;  from  their  disuse. 
Kives  nHL*  to  a  jMcuiiar  iipjteaniuce  in  the  stump.  I>uring  the  amputation,  the 
Boeckii  li»ik  like  piocis  of  yelh)W  \vn.\,  und  are  tirm,  but  no  marked  dim  inn- 
iMM  in  Mfip  has  taken  place  :  the  fat  dep<isited  between  the  fibres  havinjj;  to 
noe  extent  comfM'nsattHi  fur  the  1o8b  ot*  muscular  tissue,  so  that  the  ^nornl 
liM  of  tbr  limb  and  falucas  of  the  muscle  are  preserved.  L'nion  takes  place 
in  these  circumstaDces,  thou)j;h  somewhat  slowly  :  at  least,  this  liiw  i>ccurreii  in 
KTcnl  cases  in  which  J  have  observed  this  condition.  In  one  of  these  I 
■mpnlmted  the  leg  for  dit^ase  of  the  foot  of  nine  years'  standing,  and  in 
•ootbcr  the  thigb  for  disease  of  the  kiiec  of  fonrteen  years*  standing. 


mobtaIjItt  after  amputation. 


^^PDhe  ^euerol  canses  of  death  after  operations  have  already  been  considered  ; 
^H  Int  we  ixmst  now  rxamine  some  s[)ecial  points  connected  with  the  relative 
^^  — it  si  if  y  after  amputtttions  of  differtmt  kinds^  und  the  ctmse  of  the  difTcreua^s 
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I'  iioin;;,  howevt-r,  it  would  be  Wtter  in  order,  as  far  as  [M>Ksible. 

,  Hity,  to  mention  and  dctine  the  chief  causes  (»f  douth  after 
uqwisinm. 

Shoeic  i»  cxhauMiion  (if  the  nervons  centres,  the  result  of  violent  over- 
«innlatiiffl  by  the  powerful  alVerL^nt  impulse  which  arises  from  the  injury  done 
to  d»e  sensory  nencis  either  i>y  the  knife  in  amputation  or  by  the  injury 
vfairh  r^ndfred  the  operation  ueceftsary.  r>eaLh  usually  occurs,  in  fatiU  cases, 
•  ■:  '.T-four  hours.     It  \»  ag*rravuted  by  loss  uf  blood  before  or  during 

•'  u. 

t!»  identical  with  very  severe  shock. 

7  h4tmoTTha^^  as   a  cause  of  death  after  amputatious,  is  usuulty 
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limited  to  those  cases  in  which  the  bletxling  ax^urs  more  thau  twcnty-foar 
hours  ufter  tlit?  operation. 

Shufjlmuj  of  fhr  tttutnp  from  ampiittiting  through  iDJurcd  or  discniAed  tisane* 
is  tiu  occikitiunul  cniiRO  of  dcnith. 

iSeptir  i>hMt»tn, — This  tt?riii  is  here  used  to  inrludo  till  tluse  pcmTal  or  local 
affections  wliicli  arise  trom  putrefactiou  of  tin?  dischnr^fl  of  the  wound,  or 
from  it«  infection  with  those  specific  diseases  whicli  are  Bf»  commonly  de- 
voloptMl  when  deconipr>»!tion  of  thy  dischargen  is  not  prevenl<Ml,  and  too 
many  I'fttienti*  Buffering  from  opvn  woundH  aix;  crowded  toj^thcr  in  too  oon- 
tincd  a  sixace.  The  chief  varieties  are  : — (rt )  Pytpmut^  a  j^enernl  pntceHS  in  which 
a  pyo<ronic  viruB  (that  in  to  say,  a  suhstanco  capable  of  settinf;  up  Hiippiiration  in 
any  part  in  which  it  may  lod^),  derived  from  a  local  centre  of  RUppuration,  Ift 
HiBscniinated  throu»rh  the  body  hy  the  Mood  stream.  It  is  ohumcteriKed  by  the 
Tormation  of  secondiu'y  abscessefl  in  the  viscera,  joints,  and  other  psirts  of  the 
body,  accompanied  by  hiirh  fever,  ib)  Se/itir  in/frh'on,  wliich  is  the  infection  of  the 
whole  system  by  a  virus  derived  from  au  unhealthy  or  foul  wound.  The  virus 
multiplies  in  the  blood  and  causes  death  without  pivin(f  riae  to  secondary 
abft-esses.  it)  Sf^pU'c  poisoning  or  tSa/nyroiia,  due  to  the  absorption  of  the  clu'mical 
prodnctBtif  putrefaction  from  a  foul  wound.  The  term  •'80ptied?niia"  ig  used  by 
many  writers  to  include  both  septic  infection  and  poisoiiini^.  (*/)  Traum/itic  Fn'er, 
which  is  a  milder  fonn  of  septic  |M»iwuiin*:.  (*•)  HttHpital  (tnrnjrenf^  an  acute 
spreadinjr  inflammation,  tenninutini:;!:  rapidly  in  traujrreue  ftf  the  affivted  part. 
(/)  Eryttipelas^  an  infective  inflammation  of  a  Hj)ecifi(:  nature,  spreadinj?  widely 
from  the  wound  and  accompanied  by  jrrave  constitutional  disrnrbance. 
{(f)  Trfftfinit,  an  infective  di.sease  in  which  a  i)ois4»n  is  •^•nerated  locally  in 
the  wound,  wbivh,  bcinjr  al«orl»ed.  gives  ri.«ie  to  fatal  convulsions.  All  these 
diseaaes  are  to  be  nttributcd  directly  to  foul  wounds  and  overcrowding. 

The  Conge^Urc  pntumoma  often  mentioDt»d  as  a  cantto  of  death  after  ampn- 
tutious,  is  most  probuttly  always  merely  an  effect  of  septitncmia,  pyiumia,  or 
septic  poisoning. 

Lastly,  one  of  the  commonest  causes  of  death  in  Hospital  reports  is  Eshdim- 
lion.  This  term  is  used  with  excessive  l(H)seness.  Some  Surj^eons  seem  even 
to  employ  it  occasionally  as  synunymous  with  shock  or  collajwe.  In  the 
majority  of  cases,  however,  it  really  means  that  the  patient  is  gradually  worn 
out  by  the  profuse  discharjre  fntm  a  suppnnitin^  wound,  comliined  with 
chnmic  poiscmin^  \>y  the  aljsorption  of  the  cbemic**!  (trotlucts  of  pntrefaction. 
In  otiiere  it  means  that  the  fiatient  died  from  the  effei;ta  of  severe  traumatic 
f«ver,  of  B«*ptic  ori^rin,  commencing  on  the  second  day,  before  he  had  fully  re- 
covere<l  from  the  shock  of  the  <tjH,'mtion.  •*  Kxhaustion  "  doubtless  covers,  there* 
fore,  many  conditions  which  should  fairly  be  included  amon^jvt  sceptic  diseaaGS. 

ThoMC  causes  of  death  may  U' divided  into  the  pi*evenLible  and  the  unpre- 
vvntible,  and  theoretically  it  may  be  <aid  that  shock  is  I  he  only  tme  that 
is  genuinely  unpreventible.  All  the  septic  diseas'.'s  may  W  prevent-ed  by 
thoroughly  aseptic  treatment  of  the  wound,  and  by  projier  attention  to 
hyjriene.  IVactically,  however,  it  is  not  alway.s  powilile  to  avoid  the  "pre- 
ventiblc**  diseases.  The  stati*  i>f  the  fuitient's  health,  the  presence  of  s<rptic 
oomplii^itions,  bad  hyjjienii*  surroundings,  or  tlie  aljs(*nce  of  the  necesiMiry 
aicAiiK  fur  (Mirryin;:  out  antiseptic  treatment  or  avoidinjj  overcrowding,  may 
pat  it  tieyond  the  Burgeon's  power  to  save  his  patient  from  causes  of  deatli 
which  under  Diore  favourable  circnmstaneea  arv  easily  prevented. 
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VHb  droomstanceB  which  spGcinlly  influence  the  results  of  amputations  may 
\sm  diviM  into  three  gronps :— I.  Thoee  that  have  reference  to  U»e  con- 
^jlatimia]  oojitlitioa  of  the  patient ;  II.  The  orcurrence  of  8h(x^k  and  Septic 
DinMMa  ;  and  III.  Certain  couditioua  special  to  the  operation  it£clf. 

L  In  tbe  firat  class  the  must  important  are  1,  the  Age;  and  2,  the  General 
fl^llh  of  the  patient. 

1.  Ag«  exorcises  an  important  influence  on  the  result  of  ampatutions.  As 
•ral  rtile  it  mav  be  stated  that,  the  younjjer  the  patient,  the  jjreater  the 
lihooU  ttf  a  successful  result,  thoujrh  very  younji;  children  bear  loss  of  blood 
hadly.  In  youth  there  is  a  greater  power  of  resisting  the  invasion  of  patho- 
^okc  orguuisms  and  of  withstanding  the  eflecta  of  septic  poisoning  and  loss 
•j|  blood*  The  feebler  tissues  of  old  people  are  more  readily  inva/led  by  path<> 
innic  organisms,  and  suffer  more  severely  from  the  irritating  effects  of  the 
pffTaincUof  putrefiu^tiou.  The  introduction  of  Antiseptic  treatment  of  wounds 
hMk  bovever,  greatly  redticed  the  dangers  of  amputations  after  middle  life. 
ToUnnaan  pnUltfihed  the  results  of  48  cases  of  major  amputations  performeil 
.in  jntaents  atMir«  TjO  yeurs  of  age.  He  excluded  from  consideration  uU  (rases 
1^^^^^^  aniputatiou  was  performed  durin*:  septicfemia,  all  double  ainpnta- 
^^^^^^Bptnc  few  ctuM.«  in  which  the  patient  died  from  causes  independent 
of  th/t  operation,  nf  the  4S  only  2  died  :  1  of  tetanus,  and  1,  an  hnl>itual 
dmnkard,  6t>  hours  afler  the  operation.  Tbe  patients' ages  were,  iu  thirty 
GMM  btCwevn  61  and  6o  ;  in  thirteen,  between  01  and  70 ;  in  fonr,  between 
71  and  >>'i  :  and  one  patient,  aged  ft4,  reco\Tred  from  an  amputation  at  the 
kacc  Although  the  exclusion  of  all  complicated  cases  makes  these  statistics 
■MV  faTOOrahle  than  they  would  otherwise  have  been,  the  results  slmn-  that 
udcr  tha  improved  treatment  of  wounds,  a  fair  degree  of  success  may  be 
obtained  even  in  very  advanced  life,  provided  thiit  old  age  is  the  only  un* 
bproorable  condition  jiresent. 

t,  Tbe  Ganeral  Health  of  the  patient  previous  to  tbe  operation  cxerciees 
I  moab  pMwerful  influence  on  the  chances  of  recovery.  The  stak-  »<f  the 
UdDeytt  more  es^iecially.  is  of  great  importance  ;  for  no  condition  teu'h  mors 
ocrtainty  to  a  fatal  termination  than  chronic  disease  of  tliosc  orgau.'^.  The 
malta  of  amputation  necessarily  difl\;r  widely,  according  as  the  o|»i'mlion  is 
Moftmd  i*x\  tlie  healthy  inhabitant  of  a  country  district,  or  on  the  nu'.hei^ic 
aad  debilitated  denizen  of  a  large  town. 

IL  1.  The  occurrence  of  Shock. — Out  of  a  total  of  (J31  amput^ttions 
.f^lyw^  from  the  re|Kjrts  of  some  of  the  Metropolitan  hospitals  between 
itCC  and  187:?.  289  deatlts  (M^curred,  and  of  these  almost  exactly  lo  |H<r  cont« 
wvt  doe  t«  »hock.  Out  of  HO  consecutive  cases  at  University  College 
Qimitu]  lie  same  pt-riod,  8  died  from  shckck.     This  cause  of  <K)ith  is 

boi  Iful'-    --  I"  control  of  the  Surgeon,  and  it  can  hardly  Ix?  hoped  tbiu  the 

rale  of  m'litaltty  dne  to  it  can  ever  be  materially  diminished.  The  influence 
vf  diack  is  necessarily  mfist  felt  in  primary  amputations.  Indeed,  its  fatal 
ranlte  ar»  almmt  confino<l  to  amputaitions  performed  within  twenty-four  hours 
of  tbe  ID*!  '  the  injury.     It  occurs  in  exact  projxirtion  to  the  sn\«Tit.y  of 

l^inrarT.  ..unt  of  loss  of  blood,  and  tbe  age  of  the  patient.     It  i^  often 

itlcfihlc  rather  to  the  injury  than  to  the  o])eration  ;  and  it  becomes  n  question 
vbclbcTv  in  many  coses  of  hopeless  pmash  of  a  limb,  it  might  not  lx>  biriter  Co 
b£  tbe  patient  die  in  peace  than  to  subject  him  to  the  refMstition  of  u  shock 
vbkb  be  will  be  utterly  nnable  to  endure.    This  is  more  esjjecially  the  cuae 
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in  extensive  crush  of  the  lower  extremity  up  to  or  above  the  raiddJc  of  tbc 
thigh,  such  *i8  is  not  nncommon  from  railway  accidents.  Ampuiatiou  through 
the  upper  third  of  the  tlii^b,  or  at  the  hip-joint,  is  tlicn  the  only  availaWe 
operation,  and  it  ir  often  done  :  bni  I  am  not  acquainted  with  u  single  cum- 
in  which  it  ha^  succeeded  in  men  whn  have  arrived  at  full  maturity.  In 
ohildron  and  younjr  adults  it  has  proved  Buccessful. 

Ab  death  frutn  ahock,  after  priiitary  Hmputations,  happens  usually  within 
twenty-four  linurs  of  the  i»erfonnancc  of  the  oiieration,  it  cannot  in  aoy  way  be 
affected  by  the  (^onditionis  to  which  the  patient  is  exposed  after  the  operation, 
80  far  at  least  as  hospitals  or  other  cxtcnial  influences  are  concerned.  We 
may,  tliereforc,  look  up<iu  deatii  from  shock  as  u  part  of  the  accident  to  which 
the  j^erson  has  been  exposed,  aj^j^avated,  doubtless,  by  the  further  depressing 
influence  of  the  o|HTation.  Death  from  shock  necessarily  o<!cur8  more  frequently 
under  similar  conditions  of  injury  al  udvaticed  than  at  early  [terittda  of  life. 
It  is  interestinjj  als^j  to  observe  that  season  exercises  an  influents*  on  the 
liability  to  death  from  shock  after  primary  amputations.  According  to 
Hewson,  of  Philadelphia,  it  is  most  fatal  in  winter,  the  cold,  to  which  the 
sufferer  lias  been  exposed  after  the  accident,  acting  as  an  additional  cause  of 
depression. 

The  only  way  therefore  to  diminish  the  proix^rtion  of  deaths  from  shock  is 
not  to  amputate  in  hoi»cle«8  eases  in  order  to  jjive  **  a  last  chance  "  to  a  patient 
whose  vital  powers  have  already  Ixjen  depre88e<l  to  the  lowest  ebb  by  a  fearf\il 
mutilation.  Such  nmputatioits  which  sometimes  consist  in  little  moiv  tliau 
the  severance  of  a  limb  still  attached  to  the  trunk  by  shreds  of  muscle,  ought 
scarcely  to  find  their  way  into  a  sUitistieal  tiible  professing  to  give  the  results 
of  operutious  the  majority  of  which  are  [)erformed  more  deliberately,  and  with 
a  better  prospect  of  succ^ess.  They  ought,  in  &ct.  to  constitute  a  class  of  oases 
apart ;  the  more  so.  as  they  are  frequently  complicated  with  internal  injuries 
which  are  not  dete<*ted  until  afler  the  death  of  the  patient. 

Sluwk.  as  has  already  been  shown,  exercises  its  influcuce  chiefly  in  primary 
amputJiiions,  frtr  leas  in  .scMX)ndary  (mes  ;  and  disappears  entirely  as  a  cause 
of  death,  in  pathological  umputAtions,  exc^^pt  in  a  few  cases  of  such  operations 
as  amputation  at  the  hip-joint  or  shoulder-joint  in  patients  already  greutly 
enfeebled  t»y  disease. 

:;.  The  development  of  some  form  of  "  septic  diaeaae,"  is.  however, 
far  more  iiii|iMrtant  than  sliook  as  a  cause  of  deuth  after  amputatiun,  first 
because  in  former  times  these  diseases  proved  fatal  in  a  considerable  propor-  ■ 
tion  of  all  cii8t.'S  operated  on,  and  secondly,  because  they  are  to  a  great  extent,  * 
if  not  altogether,  preventible.  The  terrible  frequency  of  these  diseases  a  few 
years  ago  is  shown  bv  the  fact  that  out  of  the  tiMl  coses  of  amputation  before 
mcnliutied  no  fewer  than  h«;  died  from  one  form  uf  septic  disease  alone — 
pyicniia — irrospcctive  of  those  who  are  rc|>orted  as  having  died  of  "ci* 
haustion,"  septicajmia,  m'sipelus,  and  "low  cellniitis."  Of  the  80  cases  from 
University  College  Hospital  ten  died  of  pysemia  alone.  The  influence  of  this 
disease  on  the  deiith-ratc  wan  found  not  only  to  vary  greatly  according  as  the 
operation  was  prinmry,  secondary,  or  for  diseasio.  Ijut  also  to  differ  considerably 
in  difli'itMit  hospitals.  Al)ove  one-thin!  uf  the  deaths  amongst  the  primary 
ampntations  were  from  this  cause.  In  the  secondary  ampntatious  -ll*4  jkt 
cent,  of  the  deaths  were  from  pyn*mia,  and  in  those  for  disease  31'G  per  cent 
an  amount  nearly  equal  to  tliat  of  the  primary  ojierutious. 
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The  foregoing  statements  juBtify  ug  in  believing  that,  if  septic  rliscaBc-s 
coBld  be  prevented,  no  patient,  who  nt  the  time  nf  the  njtenition  is  In  <rou(l 
l1  beAiUu  bIiouUI  die  of  an  ampututiou  if  he  survive  the  [H.-riad  of  shock, 
it  be  from  the  weakness  of  extreme  <tld  a^'e.  SetMnidiiry  hiemorrliage 
is  almoai  u  preventible  as  pytemiu  by  the  exdusion  of  Hcptie  iutlucnceii.  The 
fttloeof  tbe  majority  of  amputation  Htatieticn  is  greatly  impaired  by  all  the  cases 
Wagpttt  together  with  no  further  Beparation  than  into  primary  and  secondary, 
•od  ure  tliQs  get  a  very  false  notion  of  the  morcaliiy  occurri]i<r  in  ordinary 
Some  very  valuable  statistics  have  been  pubh'shed  by  Max  Schede,  in 
[his  work  on  Ampatationa,  in  which  this  source  of  error  has  been  eliminated 
by  following  the  claBsification  of  eases  suggested  by  Volkmann.  The  cases 
are  divided  first  into  **  Complicated  "'  and  •'  rncomplicati;d/'  The  Com 
pliralllrt  cases,  which  are  classed  separately,  are— Miiltijile  or  Double  Amputa- 
rioMs  cnee  complit^ted  with  other  severe  iujiirieH :  cuhes  in  which  the  |)atieut 
ygm  saffering  from  severe  sunjical  fever,  septicajmia,  pyiemia,  (spreading  gan- 
grene, or  tctanas.  at  the  time  of  the  operation ;  and,  lastly,  aiscs  which  terminated 
fauDr.  or  in  which  the  cure  was  incomplete  after  many  months,  on  accoDnt 
H^^c  'i-urrent  diseases,  such  as  delirium  tremens,  acute  pneumonia  (not 

^^^k)  -  in),  or  chronic  diseases,  such  as  phthisis,  IJright'a  disease,  amyloid 

^^^^kienitinn,  stx'ondary  cancer.  &c. 

^^^fcoodly»  the  cases  are  divided  into  those  treated  antiseptically  and  those 
fadooging  to  n  period  before  the  introdactiou  of  antiseptics  and  systematic 
dniuat:!!  into  the  treatment  of  amputation  wimnds.  The  former  are  taken 
from  the  published  statistics  of  Sociu  of  IJale,  A\)lkmjum  oi  lialle,  and  Max 
I  Scbode  in  Berlin  ;  the  latter  from  those  of  IJrnns  of  Tiibingen,  Hurdelebea, 
;  thea  of  Otvifawttid,  and  Billroth,  then  of  Ztirieh.  The  cases  ti^ated  by  the 
older  methods  showed  the  followintr  results  : — 
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S  sot  worse  than  the  average  statistics  of  ampntations  twenty  or 
jennago. 

(!uefl  treated  antiseptically  by  carbolic  acid  dressings  and  all  the  prt- 
fxrconmiendrd  by  fiistcr,  show  the  following  results  :— 
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84  AMPUTATIONS, 

The  canses  of  death  in  the  uncomplicated  cases  are  eqiiallr  inBtructire: — 
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Pjtcmia 72 
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The  disease  classed  here  as  pysemia  simplex  is  blood  poisoning,  arising  from 
a  suppurating  wound  without  the  formation  of  secoudaiy  abscesses.  It  would 
be  classed  by  many  authors  as  septic  infection. 

Results  even  superior  to  these  have  been  obtained  at  Newcastle-oU'Tyne 
Infirmary  by  the  use  of  antiseptics.  Frederick  Page  has  published  the  re&ults 
of  all  the  amputations  performed  in  that  institution  from  1878  to  1891.  Tb^ 
amount  to  (587,  with  a  death-rate  of  only  8  per  cent.  The  cases  are  not 
classitied  in  the  way  above  mentioned.  If  this  were  done,  the  death-rate  i& 
the  uncomplicated  cases  would  be  probably  less  than  4  })er  cent. 

The  following  are  the  statistics  of  amputations  perfonned  in  University 
College  Hospital  during  the  twenty  years  1871  to  1800  inclusive.  They  axe 
divided  into  four  periods  of  five  years  each.  In  the  first  period  the  majority 
of  the  cases  were  treated  without  antiseptics.  In  the  last  period  every  case 
was  dressed  with  some  efficient  antiseptic  dressing.  The  particular  antiseptio 
used  varied  in  different  cases.  Many  stumps  were  most  successfully  treated  by 
lasting  dressings  of  iodoform  or  salicylic  wool. 


1871—1875, 
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The  CftOfiCe  of  deuth  amongst  the  uncomplicated  cases  were  as  follows  : — 
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Of  the  17  fatal  cases  in  the  third  period  five  were  amputatLoas  at  the  hip- 
jornt  and  two  at  the  shouldcr-joiut.  The  two  deaths  in  the  uncomplicated 
cases  ia  the  last  pc-riod  were  after  uinput-ation  at  the  hip-joint. 

These  tables  show  a  satisfactory  and  progressive  diniinntion  in  the  death- 
rate,  espedallj  in  that  arisinj;  from  septic  diseases.  In  fact,  thei-e  has  not 
fjeen  a  death  from  pyaemia  after  amputation  in  University  College  Hospital 
since  1880.  Another  interestinir  feature  in  these  Btatistics  is  the  i^eat  diminu- 
tion in  the  numbur  of  secondary  anjputations  in  the  last  teu  vl'bps,  showing 
the  ancceas  that  has  attended  the  treatment  of  compound  fractures.  The  total 
nnmber  of  amputations  h«s  also  considerably  diminished  ;  by  no  less  than  3t) 
per  cent,  if  we  compare  the  last  five  years  with  the  first.  This  also  is  evidently 
in  great  part  due  to  the  success  attending  conservative  surgery  after  injury. 
The  ampuUttious  fur  disease  have  also  considerably  diminished  in  prtiportion  to 
the  patients  ailmitted,  fur  in  1870  about  twenty  surgical  lieds  were  added  to 
the  hospital.  The  numlxT  of  nmputations  for  disease  of  the  knee  is,  in  the 
last  period,  only  lialf  what  it  is  in  the  lirst — anothrr  evidence  of  the  advance 
of  conservative  surgery. 

The  amputation  mortality  in  my  wards,  from  1850  to  1873,  wae  40*7  per 
cent,  for  injury  and  18'1  for  disease,  on  an  aggregate  of  387  cases,  being 
25'8  per  cent,  for  all  cases. 

Although  the  improvement  that  has  taken  place  generally  in  the  ampu- 
tation mortality  is  no  doubt  chiefly  due  to  the  einphjiyraent  of  antiseptics, 
the  l»etter  hygituic  arrangements  i>r  mtwlern  hosj^ituls  ujinmit  be  ignored  as  a 
factor  in  lessening  the  liahility  tu  the  generation  of  septic  disea-ses.  Many 
Sargeons  also,  who  have  not  odufited  any  special  antiseptic  method  of  treat- 
ment, have  achieved,  by  a  careful  selection  of  cases,  by  improved  nicthodB  of 
operating,  by  perfect  drainage  and  rest,  and  great  attention  to  cleanliness, 
reeollB  which  have  rarely  l>een  surpassed.  Spence,  of  Edinburgh,  had  once  a 
rua  of  G3  consecutive  amputations  with  only  three  deaths.  Amongst  the  most 
excellent  results  of  this  class  that  have  been  published,  arc  those  of  Borland, 
of  Kilmarnock,  who  out  of  25  major  primary  ampntations  (double  auipntations 
being  excluded),  had  fi  deaths,  or  24  per  cent.,  and  in  03  amputations,  secondary 
and  for  disease,  only  2.  deaths,  or  3*1  per  cent.  These  results  wt-re  obtained 
withoat  chemical  antiseptics,  by  avoiding  the  use  of  water  during  the  opera- 
tion, the  blood  being  wiped  away  with  pieces  of  clean  rag,  and  by  leaving  the 
wotmd  to  glaze  before  bringing  the  flaps  together,  with  perfect  rest  of  the 
stump,  which  wjis  dressed  with  a  thin  piece  of  rag  smeared  with  lard,  any  dis- 
charge that  formed  being  wiped  awa/. 
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III.  The  rircumstnncps  ofinnectcd  with  the  amputation  itself  that  inflnence 
uiutcriiiUy  itii  result.  Ill*  :  1.  I Ls  *■<•«/.  -2.  Thti  Slruciurf  of /he  Hone  SAven,  3. 
Whether  for  Injitrtj  or  f/ma^ff.  4,  If  for  diHeasc,  the  Nafttr^  of  the  afTcctioiL 
5.  If  for  injiin%  the  Time  that  hit8  elapsed  hefore  the  optTaLion. 

1.  With  re<;ard  to  the  influence  of  tlic  Seat  of  ampatation  on  the  result  «s 
n  j(i.M»crul  rule,  the  risk  inca-aaei*  with  the  size  of  the  purt  ainpuluttd,  nnd  as 
the  line  of  HiHpiitatii»n  approacheB  the  trunk  ;  iu  ftt<H,  the  iit-arer  it  is  to  the 
trunk,  the  jrreuter  in  the  daTi|.'or.  This  is  clearly  shown  by  the  subjoined 
table,  derived  from  the  statislicsof  amputation  in  various  Gritinh,  Continental, 
tind  American  hospitals.* 
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The  deatli-nite  in  the  above  table  is  hi^rher  for  each  operation  than  it  would 
be  at  the  present  time,  as  the  following  slatiatics  from  University  College 
Hospital  sciTe  to  show: — 
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The  hi^'lier  deiith-rate  in  the  amputations  of  the  fore-arm  was  due  to  the 
fact  that  two  were  cases  of  disease  iu  extreme  old  age,  and  two  were  performed 
as  a  last  chance  of  saving  a  caisc  of  tetanus. 

If  wc  tuni  to  the  recortls  of  military  surgerj'  we  find  similar  results.  In 
the  war  of  the  American  rebellion  the  percentages  of  mortality  were  as  follow, 
showing  markedly  how  rapidly  it  nin^  up  in  accordance  with  the  size  of  the 
part  itmovecl  :  fingers  and  bund,  l*fi  ;  wTiat,  r)*^  :  fore-arm,  Iti'.'t :  arm,  21*2; 
shoulder,  .'tli'2  ;  partial  of  fo<;»t,  \\'1\  ankle-joint,  13'4  ;  leg,  20;  knee,  55; 
thigh,  ri4*4  ;  hip,  85-7. 

Not  only  is  there  this  incrcaAC  in  the  rate  of  mortality  as  the  operation 
ftpproaches  the  trunk,  but  in  the  larger  limbs,  more  especially  iu  the  thigh, 
ever)'  additional  inch  that  is  renioved  appears  to  make  a  difference  iu  this 
respect.  Tburt,  in  our  anny  in  the  Crimea,  of  17K  amputations  of  the  thigh, 
•1  i  were  in  the  up]x'r  third,  and  i  if  these  'S^y  or  8G  per  cent.,  proved  fatal  ;  69 
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RESULTS    OF    AMPUTATION. 

in  tiir  middle  thinl,  and  of  iliosc*  41,  or  (lo  jxr  cent.,  died  ;   whilst  in  the 
\omnx  third  the  inortulity  out  of  iiV,  cases  waa  :17,  or  r>r>  |>L'r  eent. 

The  «iz<r  of  the  part  rtmovtd  and  its  pruxiiniLy  to  the  trunk  have  also  cou- 
ndcfmbW  intlacDcc  oq  the  cause  of  deabb.  Thus  after  th'^  einaller  umpatations 
detth  occora  only  iu  iinhoakhy  states  of  tJie  constitution,  or  from  the  occar- 
HBOrc  of  i'rrai|>tl)is,  or  of  some  uther  infective  process  originating  in  the  wound. 
in  ibe  Largt  r  amputations  in  jwldition  to  these  causes  of  death,  shock  is  fre- 
qoenliv  fmlAl.  oftt'ii  agjTKivatcd  by  to?8of  bloud  before  or  diirin^r  the  operutioa. 
Tbc  Urger  the  vcs&dfi  divided  the  more  likely  is  sucondary  hiumorrhage  to 


^ 


J.  The  Part  of  th«  Bone  that  is  siiwn  throu^^h  may  inHnenee  the  reaalt. 
rtr  the  niediiUary  canal  is  opened,  if  thu  patient  Xm  exjjotitid  to  bad 
hjgienic  •UTroundii»ips  and  putrefaction  of  the  di8cliar;^e8  be  not  prevented, 
there  it  danger  of  septic  suppuration  taking  place  in  the  medulla,  u  condition 
very  freqocntlr  followed  by  pyaemia.  Ampntations  through  tiie  cancellous  ends 
arc  c<»mparatively  free  from  this  dan^Jer,  and  e<mseiiuently  show 
ily.  In  disarticulations  this  complioition  can  hardly  occur. 
3.  The  mortality  rcsultinjc  from  amputations  is  influenced  to  a  great  e;ctent 
bj  lJ>c  Caiise  for  which  the  operation  is  perfonned,  being  far  greater  in  coitc- 
«poD«iing  parts  aAcr  injury  than  after  disease.  The  fore-arm  and  ankle,  how- 
cTfT,  iCem  to  be  exceptions  to  this  rule,  fur  the  reason  thai  amputations  iu 
theie  rc^ons  cause  little  shuck,  and  the  vessels  divided  are  small,  and  secondary 
fasOMCrhage  is  nuv.  Thus  two  important  causes  of  death  arc  eliminated,  and 
a  bcaltbr  patient  usually  recovers.  AVhcn  the  amputation  is  performed  for 
diMttie,  however,  it  is  m(»8t  commonly  in  c^ses  of  tutierculous  caries,  in  which, 
uwin^  to  the  general  condition,  other  means  have  failed  to  cure. 

The  following  table  gives  the  result  of  numerous  cases  in  civil  practice, 
ceUfctod  from  various  simrccs.    (Sec  note,  p.  8ti.) 
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The  foDoinng  statistics  from   University  College  Hospital,  being  of  more 
Remt  datCt  aliow  sumewhat  better  rusults : — 
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The  Shock  In  flirted  by  the  injury,  with  its  auhseqaent  evils,  is  the  pHncqH 
reason  U>v  iXm  tp-witor  mortality  after  ampuUitious  for  injury  than  after  tfaoflf 
for  disease.  After  amputation  for  injury,  also,  there  is  a  greater  liability  to 
the  oocurrencc  of  gangrene  of  the  stump,  ua  the  incisionB  may  l)e  carried 
through  tissuefl  wliich,  thou>^h  appuivntly  Bound,  may  be  so  bruised  aa  to  be 
bey(»nd  recovery.  Pyiemia,  formerly  ae  fa^juent  in  primary  as  in  secondary 
amputations,  should  now  be  eijually  raa*.  Kxhauntion  '\9,  more  frequent  afi^r 
removal  of  a  limb  for  diseiwe,  as  in  many  cases  tlie  operation  is  necessarily  per- 
formed on  patients  alrea<iy  weakened  by  lung  ilbicss.  In  many  forma  of 
disease,  however,  especially  in  affections  of  bones  and  joints,  it  will  bo  found 
that  those  jiutionra  do  Im-sI.  in  whom  the  disease  is  most  chronic. 

4.  The  BTattiro  of  the  Disease  fur  which  the  amputation  is  performed 
influences  its  mortality.  Ampntations  for  malic^nant  growths  are  more  f&tal 
than  those  for  dineaficd  jointly.  This  is  probably  due  to  the  fact  that  the 
malignant  growtlis  have  often  given  rise  to  secondary  growths  in  the  viscera 
before  the  o|tenitiou  was  [terfonned.  In  am|»utation  for  tubercular  diseases  of 
bones  and  joints  similar  disease  of  the  internal  organs  is  not  uncommonly 
found  should  death  occur.  When  a  limb  is  removed  for  acute  septic  suppuration 
of  a  joint,  a  fatal  result  is  of  frequent  occurrt^nce,  e8i>ecially  if  the  affected  articu- 
lation be  a  large  one,  such  as  the  knee.  In  these  cases  the  patient  is  usnaUy 
sufTering  from  severe  febrile  distnrhance,  the  result  of  idisoqitiun  of  septic 
matter  from  tiie  diseased  joint,  and  amputation  under  such  circumstancea  is 
freqm'utly  followed  by  fatal  septica'mia.  But  when  the  disease  has  once 
become  chronic,  the  precise  period  at  which  the  amputation  is  performed 
exercises  but  little  influenw  on  the  mortidity,  provided  it  be  not  deferred  to 
too  late  a  stage,  when  the  patient's  constitution  is  worn  out  by  hectic. 

Aujputations  uf  eX[>t'dieuey — tlioee  jrt.'rformed  for  the  couveuience  of  the 
patient,  os  in  cases  of  talipes  or  ankylosis — have  been  said  to  Ik?  esj>ecially  fatal. 
Bryant,  in  lUOi^  sliowed  that  at  Uny's  Hospital,  death  had  followed  in  40  per 
cent,  of  these  amputations  in  the  lower  extremity.  There  is  no  reason,  how- 
ever, to  believe  that  this  is  true  of  such  amputations  at  the  present  time.  In 
fact,  as  such  amputations  must  necessarily  come  into  the  uncomplicated  class* 
a  fatal  result  ought  to  be  a  n\re  and  exceptional  tK-currenoe. 

fi.  lu  amputation  in  case  of  injury  an  importjmt  question  has  to  be  deter- 
mined, viz.,  the  influence  exercised  by  the  Time  that  has  elapsed  fi'om  the 
infliction  of  the  injury  to  the  p)erformance  of  the  amputation.  Xot  only  the 
rate  of  mortality,  but  the  conditiuus  tliat  iuMuediately  occasion  tlie  fatal  event, 
are  influenced  by  the  period  at  which  the  ofteration  is  performecL 

Amputations  for  injury  are  commonly  divided  by  Siu^eons  into  Primary 
taid  Secontiart/ ;  the  pi^imart/ being  those  that  are  performed  during  the  first 
twenty-four  or  thirty  hours,  before  any  spreading  inflammation  or  traumatic 
fever  has  developed  itself.  By  secondary  amputJitions  many  Surgeons  mean 
those  o{H'rations  that  are  practised  after  the  first  twonty-four  hours  ;  wbil*t 
others  again  mnre  correctly  restrict  the  term  to  those  that  are  done  after 
Rappurati<m  has  l)een  fully  established,  and  the  surgical  fever  is  beginning  to 
subside  a.s  grauulaticm  tissue  springs  up  to  present  a  barrier  to  the  absorption 
of  the  septic  (Ktisou.  Those  who  thus  limit  the  use  of  the  term  seemuiart/, 
call  all  the  operations  performed  between  the  end  of  the  first  day  and  the 
period  of  full  suppuration  "  intermediate."  The  distinction  is  of  some  im- 
portance, SB  operations  performed  during  high  surgical  fever  are  extremely 
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Ethi^  following  tnbU'fl,  the  cases  are  divided  merely  into  primary  and 
.  The  first  is  fnmi  my  own  practice  ut  Univeraity  College  Hoepitul. 
uanog  uie  laat  fifteen  years,  owinj^  tu  the  great  success  attending  the  antiBeptic 
tnitfaeat  of  compcnnd  ^licture^,  secondary  amputations  have  been  so  rare 
Cbai  no  sudetics  of  any  value  can  ^>e  added.  The  cases  in  the  second  table 
\mr%  been  collected  from  various  sources,  and  refer  to  civil  practice  before 
i870. 


or  PaiUAKT  AlfD  SECOHDABT  AM PITTATIUNS  IN  CA8ES  OF  ISJUBT, 
AT   rNXVKliBlTY  COLLKGE  TTOSPITAL.      (18€9.) 
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When  ve  oonaider  that  the  secondary  amprntations  are  almost  exclnsiyely 
4«iTMi  fmm  cases  in  which  nn  attempt  to  save  the  limb  has  failed  on  ncconnt 
«f  nSctniTe  slougliin*?  of  the  Hoft  parts,  gangene  uf  the  limb  from  injury  to 
Ika  YUHik.  prufbse  BUppnmtiMn,  septic  osteorayclitiH,  nccroeiH  of  the  bones,  or 
tb«iAcaed  death  from  exhaustion  or  septic  poisoning,  it  is  not  surprising  that 
t^y  wc  followed  by  a  higher  pro|M)rtion  of  deaths  than  primary  operations. 
1ft  priiaarj  amputations  high  np  in  the  thigh  for  injnry,  shock,  more  due  to 
locidml  than  the  ojterution,  is  so  commonly  fatiil,  that  the  proportion  of  deaths 
illufll^^  •  try  than  secondary  amputations  in  thi«  region.     We  must 

Ml  COOT.  ■vrr,  thnt  the  i>rtticnt's  chance  of  life  would  be  Increased  by 

laffaiff  Ihe  mangled  Jiiub  on  in  the  hope  of  his  surviving  to  a  secondary 
Wpnhtfioa.  T)eath  from  shook  would  probably  occur,  as  the  presence  of  the 
lU  woald  provent  nillyinir  oiul  be  aa  fatal  as  the  oj)eration.  In  any  secondary 
«pBltior  'hi 

teat  < 

■ptiuemift  and  aeoondary  hajmorrhage.  Tlie  deaths  from  these  causes  are 
IfciwJuttf  men*  common  in  secondary  amputations,  while  sliock  is  more 
fraqwnt  in  primary  opemlions. 

In  mflitary  pnicti(^«,  »ec<tndary  amputation  is  also  more  fatal  than  primary. 
la  Ihe  Briti^  army  in  the  Crimes,  the  relative  rates  of  mortality  per  cent, 
liv  prinwy  and  eecondary  amputations,  vere  as  follows :— after  jYrimnry 


I'l'  patient  survive  thi'  period  of  shf»ck,  the  condition  of  the 
f   amputution  nc^^csgurily   iticreases  the  risk   of  pyjemia. 
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amputations  at  tho  shoulder,  I'l;  ;  of  the  arm.  17  ;  uf  the  fore-ann^^^^rae 
thigh.  iVZ  :  of  the  \c^,  :J0  ;  and  of  the  loot,  17  :  after  s*>condary  amputations 
at  the  shoulder,  (JC  ;  of  the  urm,  :J1  ;  of  tho  fore-arm,  28  ;  of  tho  thigh,  8(t ; 
aad  of  the  leji;,  7(J.  That  is  to  say,  for  tlie  upper  extrt-inity,  tiie  whole  rate  of 
deatlis  after  primary  wob  15,  a^inst  -II  after  secondary  amputationR  ;  whilst, 
for  the  lowor  extremity,  excluditip  the  foot,  it  wa»  40  jKTcent.  for  tlie  priruarj", 
88  afjainsL  7H  for  the  scwudary.  lu  the  .Vmerican  army  duriuf^  the  Civil 
War.  tlie  mortiUity  after  primer}'  amputation  of  the  thigh  was  bA'V-\  |)or 
cent. ;  and  after  secondary  amputation,  71*70.  It  \\\\\  be  uoled  that  the 
primmy  amputations  of  the  thigh  are  far  less  fatal  than  the  secondary,  the- 
reverse  of  the  relative  proportions  met  with  in  civil  practice.  The  explanation 
of  this  U  probably  that  tlie  shock  caused  by  a  buUet-n-onnd  is  ItHs  than  that 
following  the  severe  crushos  common  in  civil  practice,  as  for  example  that 
caust'd  by  a  railway  accident,  Primar}'  amputations  in  military  practice  are 
moreover  frequently  done  on  the  Held  of  battle,  and  the  patient  i^  treated  in  a 
tent  or  in  a  pure  honse  ;  Hccondary  operations  are  more  often  performed  in 
crowded  hospitals  or  in  bouftCH  ill  adapted  for  tlie  puqioBe.  wbieh  have  beeu 
overfilled  with  wouuded  for  a  week  or  ten  days  uflcr  the  battle.  The  primary 
amputations  are  in  great  part  healed  before  tlie  efteets  of  overcrowdinij  and 
accnmulation  of  suppurating  woumU  become  fully  developed ;  the  secondary 
operations  are  performed  just  when  these  evils  are  reaching  their  maiiraum. 
In  futtia'  wars  it  is  to  be  hoped  better  results  will  be  obtained  by  the  nae  <»f 
aiitifleptic5,  but  it  is  liardly  to  be  expected  tliat  (jvercrowdinj:  and  foul  wounds 
COD  bo  altogether  avoided  ;  and  under  these  circumstances  the  Surgeon  wiJl  do 
better  for  his  patient  by  giving  hun  tlie  benefit  of  a  primary  amputation  in 
every  doubtful  case,  than  by  attempting  ttt  save  the  limb  trusting  to  a  secondary 
operation  in  case  of  failure. 

SuMiiARV. — On  reviewing  the  whole  Hubject  of  the  causes  of  death  after 
amputHtiouti,  we   cannot  but  come   to  the  conclusion  that  the  mortality  '\a 
influenced  chiefly  by  the  success  or  failure  in  the  prevention  of  septic  prooeasoa 
in  the  discharges  of  the  wound,  and  by  the  hygienic  conditions  Ui  which  the 
patient  is  subjected  after  the  operation.     The  evil    influences  arising  from 
exposure  to  an  atmosj)hcre  vitiated  by  the  emanations  from  the  decj>mpo«ing  m 
discharges  of   8n])purating  wounds,  and   to   thoso   varions  combinations  off 
conditions    that    are   8nmtue<l   np   under   the   general   terra   **  Ho^pitalism,^^ 
have  so  important  a  bearing   upon   the   death-rate   after  amputation,  that, 
in  order  to  arrive  at  a  just  estimate  of  the  probable  chances  of  recovery  in 
any   given   case,  it   becomes   necessary    to   consider   not   only   whether   the 
operation  be  done  for  injury  or  disease — whether  it  be  primary  or  secondary 
— whether  the  diseaM.*  be  simple  or  malignant — whether  the  patient  be  aged 
or  young,  healthy  or  diseaaed ;  but,  above  all,  whether,  after  tlie  removal  ^ 
of  the  limb,  the  patient  will  be  expose<l  to  those  conditions  that  result  from  fl 
the  aggregati(tn  of  the  sick  and  the  crowding  together  of  foal  suppurating     i 
wounds. 

AVhatever  explanation    we   may   give  of   the  fact,  it  remains  certain  and 
iacuutrovertible  that  the  rate  of  mort^dity  after  amputation  of  all  limbs  in  the 
large  city  hospitals  of  (treat  Hritnin  up  to  a  comparatively  recent  period  hasfl 
l»eeu  At  least  ]  in  :).     In  tho^e  of  Paris,  out  of  I^C.'jC  amputations,  the  statis-  H 
tioa  of  which  were  collected  by  Malgaigiie  and  Trelat  (Simpson),  so:t  died,  r^r  ■ 
nearly  I'uit,    The  Government  statistical  collected  by  Briatovre  and  Holmea  ■ 
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111  \i<k\\  lltr  ninpiit-iititin  <l(.*iUh-mte  in  PnnHinn  hospiUilft  was  i\  in  .')» 

n-wntlv  Ia'  Fort  gives  tliu  murtaliiy  at  r»«  jko*  cent.     In  Gennany 

were  do  tietter.     BiUvothV  pnbliabed  amputation  mortality  was  at 

one  litne  from  4S  to  46  per  cent.     In  the  United  States,  however,  the  death- 

nie  ira«  miirb  Kmaller  ;  the  mortality  in  the  Pennsylvania   Hospital  bein^c 

•  '-<at  24  per  rent.,  and  that  in  the  MaBsnchnscttH  General  Hospital  20 
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In  military  practice,  tlic  I'esnlt  of  the  experienc*'  dcdnnrd  from  the  mortality 
foUoving  amputations  during  the  ^^reat  modern  wars  is  at  leofit  equally  on- 
fisfUBnlile.  fiat  here  there  are  so  many  modifying-  and  disturbing  elements 
llhaC  il  nuky  be  well  to  exclude  thene  cases  from  conisidenition. 

In  (bci,  then,  on  taking  the  luenige  mortality  after  uuiputation  in  the 
taz^rsC  hc»?pital8  in  the  great  centres  of  civiliwition,  we  come  to  this  residt, 
tIaU  it  commonly  varied  from  fin  to  .^;»  per  cent.,  and  did  not  fall  below  24 
(KT  ocAL  :  and  that  iu  tx'rtaiu  of  the  larger  ampntations,  as  in  the  upper  third 
t4  tfcv  iLiirb  and  at  the  hip-joint,  it  ran  up  Xo  fr«»m  70  to  irn  per  cent.  Widely 
rttcodni  statistical  rctunjs  showed  bnt  tt»o  plainly  that  these  fignr(s  were 
tnutworthy  and  constant. 

So  constantly  did  these  tignres  come  oui  in  hospital  rctnms,  that  Surgeons 
had  almost  come  to  n.'gai'd  them  as  a'prosenting  the  neceasaiy,  or,  so  to  speak, 
the  fiatural  rate  of  mortality  after  amputations.  But  that  it  was  not  necessary 
— time  it  was  de|"^ndent  on  preventible  cimses,  wiis  maintained  by  Callender, 
Uec  ■  ' f,  and  others  who,  by  diflerent  methrMls  of  treutmmt,  but  all 
\tik\  1  _  "W  attention  to  the  hygienic  conditions  of  the  wound  and  of  the 
pAtient,  obtained  results  far  better  than  those  formerly  prevailing.  Such 
now  no  longer  exceptional. 
■tAtistics  ijnoted  in  a  former  jwige  from  Max  Schede's  work  on  ampu- 
«bow  what  can  Vic  accomplished  by  the  antiHeptic  treatment.  The 
sjnten  adopted  by  the  Surgeons,  from  whoftc  practice  rhose  statistics  were 
cuUedcsl,  was  that  reconimende<l  at  the  time  by  Lister.  It  matters  little, 
knrartr,  what  method  uf  dressing  is  adopted,  so  long  as  the  decomposition  of 
tke  dicc-b&rges  is  absolutely  prevented.  This  is  the  principle  of  antiseptic 
bnt  the  l>e&t  means  of  carrying  it  out  has  probably  yet  to  be  dis- 
Whene\er  antiseptic  treatment  is  etiiciently  carried  ont,  by  whatever 
it  may  lie  accomplished,  the  wound  ceases  to  be  a  source  of  infection 
■ad  of  oontaroination  to  the  surrounding  atmosphere,  and  the  results  of 
^ff***'  practice  then  ef|ual  the  bciit  that  c:m  be  obtained  in  private. 

Up  ti»  ixr»!»  Sunrcons  had  no  opportunity  of  obtaining  a  knowledge  of  the 
nnUtJi  of  ampututiouH  on  a  large  scale,  except  such  as  had  L>een  furnished  by 
tie  rtaiistical  rejK.trts  of  hospitals ;  but  in  that  year  Sir  Jatues  Simpson  collected 
ham  small  country  hospital?,  and  from  private  practice  in  mauufaccuring  and 
DUBii^  diftricta,  iu  which  amputations  are  of  common  occurrence,  statistics 
vfcich  proved  satiaffu*tori]y  that  in  the  time  before  the  modern  improved 
vdiods  of  tKHting  wouuds  were  fully  understood,  the  aggregation  of  patients 
■Ariog  frt*m  o[H*n  wounds  in  one  building  exerted  a  powerful  influence  on 
IW  proportion  uf  dcailiH. 

SuDpaun  collected  the  jmrticularsof  2.098  amputations  of  all  kinds  occurring 
h  llic  oouotry  and  in  private  practice  in  towns ;  of  these  22iJ  died,  or  1  in  U*2 ; 
■lllbt  of  an  almoHt  etpml  number,  viz.,  2.ti>t'.i  amputations,  pcrfonned  in  tlie 
lifga  dtj  bcvpitals  of  threat  Britaiu,  xUU  died,  or  I  in  2*4. 
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It  is  probable  that  SimpHon's  fij^^nw  wero  not  absolately  but  only  (ipproxi< 
mately  conx'ct,  and  Lltat  cc^rtuin  sources  of  failiury  had  intruded  themseivety 
more  especially  with  rctrard  to  thi*  conditioa  of  tlio  patient  before  the  o]ieratioD, 
to  which  undoubtedly  ^tmwi  importanfe  must  Im  attached  {inde  p.  81).  But 
Blill,  making  full  allowance  tor  all  this,  the  diUereucc  between  the  two  sets  of 
cases  is  so  great,  that  the  couctusion  that  the  mortality  after  ampntation  in 
hospital  practice  was  nearly  four  times  as  ^reat  as  wlieii  the  same  operations 
were  performed  out  of  hospital,  cannot  be  very  mattrially  affected  ;  and  it  wji*  > 
impossible  to  csca].>e  from  the  inference  that  the  high  hospital  mortality  waa 
greatly  influenced  by  the  exposure  of  the  |>atient  t(j  those  septic  conditions 
existing  in  the  air  of  large  hospitals,  which  have  been  so  ably  and  graphically 
described  by  I'arkos,  and  M'hich  exercise  the  most  injurious  effect  on  patients 
with  large  wounds  wh(»  are  exiw>sed  to  tliem. 

That  iu  the  absence  of  efficient  antiseptic  and  hygienic  precautions  tfao«e 
septic  influences  may  eventually  sacarate  hospitals,  and  exercise  a  most  im- 
portant influence  iu  cau8iu<i:  fatal  pyaemia,  septicaemia,  and  osteomyelitis,  after 
amputations^  from  which,  as  has  already  been  shown,  a  lar^re  proftortion  of 
those  operated  on  formerly  died,  is  evident  from  the  following  considerations; 

1.  From  the  commencement  of  this  century  up  to  a  comparatively  recent 
period — dnring  what,  in  fact,  may  l)e  termed  the  piv-antiseptic  ajre — uo  im- 
provement had  taken  place  in  amputation  mortality  iu  hospitals. 

2.  The  prevailing  high  rate  of  mortality  varied  greatly  in  different  hospitals 
in  the  Bsme  town,  in  which  the  patients  were  of  the  same  class  of  society, 
followed  pretty  much  the  s:tme  occupations,  and  were  subjected  to  the  same 
kinds  of  injuries  and  diseases ;  the  hospitals  being  officered  by  Surgeons  of 
cijual  professional  skill,  and  the  only  inequality  existing  being  in  the  diflerent 
conditions  to  which  the  imticnts  were  exposed  in  different  hospitals. 

S.  The  difference  in  the  amputation  mortality  in  different  London  hospitals 
varietl  from  18  and  2r»  to  -47  jx-t  cent.  In  Calcutta,  the  dealh-ratc  after  thigh 
amputations  varied  in  different  luwpitala  from  42  to  80  per  <!ent.  (Downie). 

4.  Of  hitc  years,  this  excossirc  amputation  mortality  has  been  greatly 
reduced  in  all  hospitals. 

5.  This  reduction  is  contemporaneous  with,  and,  a^  all  t/u*  other  cotuiitiont 
eontintte  a»  hfore,  is  dejMjndent  upon,  the  employment  (»f  antiseptics  in  the 
treatiuent  of  wounds,  and  the  greater  attention  paid  to  hospital  hygiene. 

6.  In  military  practice,  tlie  rate  of  mortality  after  amputation  has  been 
found  to  be  in  the  direct  ratio  of  the  aggregation  of  the  wounded  ;  and  in- 
fective processes  .of  septic  origin  may  to  a  very  great  extent  l>e  averted  by 
isolation  of  the  patients. 
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SPECIAL  AMPUTATIONS. 

Tims  are,  as  has  alrca<]v  been  eUibed  at  pp.  59,  (11, 70,  three  distinct  methods 
mipatiitiii^  limb?,  viz.,  the  fliip,  the  ciivnlur,  and  the  oval.     A  skilful 
ill  be  able  to  pro<ln(^c'  a  siitisfa<.a<iry  ntump  hy  any  one  of  the  three 
wrthodii,  aad  it  is  desinible  that  ho  should  be  able  to  practise  nil.  Koralthongh, 
general  rale,  one  niothud  may  be  more  ap[)licable  than  another,  yet  excep- 
IioqaI  caaee  ocirur  in  which  it  may  l>e  ndrautac^eous  to  depart  fmm  the  method 
nsOAUy  adopted,  and  employ  one  of  the  others.     In  fact,  the  Surgeon  should 
•dad  that  which  is  most  suitable  to  the  cii-cunistances  of  tlic  case  before  him. 
l*he  flap  method,  or  the  a>mbined  flap  and  circular,  is  that  to  which  most 
^  Sonoma  give  the  preference  in  this  country. 

^^   In  describing  any  method  of  amputating,  precise  rules  may  be  laid  down  for 

^B|M|rfprmance  through  sound  structures  ;  but  it  oHeu  happens,  especially  in 

^m^Pf  injury,  tliiit  the  destruction  of  tissue  is  so  irrcgnlar  as  to  compel  the 

Pflnjltwm  to  shape  his  flap  as  best  he  may  from  the  uninjured  parts  ;  but  so 

cAeient  Lt  the  moulding  process  of  nature,  that  provided  sutticicnt  covering  be 

Wit  on  lh«  muscles  and   bones,  a  stuuip  thiit  at  first  looks  irregular  and 

ananr^icml,  will  soon  acquire  a  regular  outline,  and  may  be  eventually  in  all 

itfpecU  as  nsefnl  as  one  fashioned  at  firvt  more  artistically. 

AxriTATloNS  OK  THE  Hanp. — The  Fingers  (tften  require  amputation  for 

mjnry  or  disease,  more  especially  as  the  result  of  bad  whitlow.    When  the 

ODgiia]  phalanx  becomes  necrosed,  it  may  asnally  be  removed  without  amputa- 

Uoo,  br  an  incision  through  the  pulp  of  the  finger,  thus  saving  the  nail  and 

\      jalpv  wbid)  will  form  an  extvUent  end  to  the  finger.    If  the  operation  be  done 

10  esrij  childhotkrl,  a  new  and  movabk*  phalanx  may  form.    Should  amputation 

beitqniivd.  it  may  either  be  done  by  opening  the  joint  from  its  doi-sal  aspect 

vith  a  narrow*bladc'd  bistoury,  and  making  the  Hap  from  the  palmar  aspect  by 

tatting  from  within  outwanla  :  or  the  flap  may  be  made  from  the  palmar  snr- 

fett  by  transtixiMn,  and  the  joint  opened  from  the  palmar  aspect  (Fig.  33).    In 

tni'  1.0  ungual  phalanx  from  th«i  dorsal  aspect,  the  Surgeon  must  stand 

f*i:  _  iiid  ;  the  finger  must  be  flexed  forcibly,  so  that  the  hist  plialanx  is 

It  I  right  angle  to  the  next.    The  incision  to  open  the  joint  must  be  made  in 

cuotjauatiou  of  an  imaginary  line  drnwu  along  the  side  of  the  second  phalanx, 

^may  between  the  donfiit  and  jialuiar  lispects.     It  must  commence  at  the 

OlMS  opposite  the  joint,  iind  finish  at  the  corresponding  point  on  the  other 

^  the  Sargt.'on  cutting  from  his  left  to  his  right  side  of  the  finger.     As  the 

joiot  opens,  the  lateral  hgnnients  wm^i  1^  touched  wiib  the  jHjint  uf  the  knife. 

AitiMSB  are  divided,  the  first  two  phalanges  must  be  extended  while  the  ungual 

plnianx  Ss  Atill  farther  flexed.    The  knife  is  then  passed  with  a  sawing  motion 

tbe  paliuar  surface  of  the  phalanx,  the  edge  being  turned  slightly 
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towanls  the  bnne.     Finallj  tlie  ungual  |)halaiu  is  to  l>e  fully  extcmled,  and  a 
fliip  cut  iiidudin^r  tbu  whole  pulp  (Fi^'.  'A'l),  When  uuy  dilliculty  is  c'X|>erienccd 


nK.a9,- AinpntollflaoCPtrtoraFlniptrby  cottinsntim  Above. 


Pl|r.  a&— Ampntatliin  of  ■  fioi^.    Cutting  th«  Flii|i  tQ-  TraiwDxIiw. 


in  flndin^  the  joiot,  it  is  oiihcr  from  tnkiag  a  wron^  h'iu\  or  from  the  preaence 
of  n  Hinall  rheumalic  oxoAtosia  ou  the  haw  of  the  ungual  phalanx. 

In  uiiiputaling  bjr  traMfixioii  f^viui  tho  [uiltiiiLr  gurruce,  the  lioger  miut  be 
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irith  the  palraar  surface  towards  the  Surgeon.  The  kiiifc  must  be 
Ml»fD  tnasfix  the  6n£;er  n&  close  to  the  bone  as  ]x>s6tble,  aud  in  such  a  way 
tbllbe  back  is  one-*M\'hth  inch  ou  the  distal  side  of  the  crease  rorrespondinj? 
U»  the  joint.  A  flap  oif  sufficient  Icnj.'th  is  iheu  cut,  which  most  be  raised  and 
Md  out  of  the  way  by  nn  assistant.  The  joint  is  then  opc-ned,  the  operator 
boding  the  hist  phalanx  forcibly  backwards  to  pat  the  anterior  lijninient  on 
iheiCntch.     Finally,  the  phalanx  is  removed  by  canying  the  knife  through 


flC  Xl^  -Amputdtiua  ola  Fln|^•/.    BeinuviiiK!  tUo  H«w1  uf  \h»  UtftAranwl  Ikmo. 


||i>iiil,  DO  flap  U'ing  made  from  thi*  donaal  oi^pcct  t  Fig.  ^3).*    In  doin^'  this 
most  br  Uken  Li»  avoid  cutting  too  high  up  and  so  mistaking  the  deprus- 
MBi})0\*e  Ibc  bcwl  of  the  wjcond  phalanx  for  the  articulation. 

impfltai it'D  is  performed  between  the  proximal  and  second  phnlangcH  in  the 
uiae  way  :  but  a»  a  stump  comjx^sed  of  the  fii-st  phiilanx  is  of  but  little  use, 
A  h  mofi!  eummoD  to  ivmove  the  vrhole  Anger.    In  the  hand  of  a  working 


■  Fur  Ukr  CiiiMnrktlvr  Huntrrjr  uf  tit^  Hantl,  rUtt  rh«[>Crr  xMi. 
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man,  however,  it  is  better  to  save  even  one  pbalanx,  as  it  heljii  somewhat 
strengthea  the  grasp ;  for  the  stump  can  be  strongly  flexed,  partly  by  t 
action  of  the  interosdei  an<l  partly  by  the  long  flexors  which  form  new  attac 
menta  at  its  extremity.  In  the  case  of  the  index  finger,  it  will  l>e  bet 
always  to  leave  the  proximinal  phalanx,  the  stamp  of  which  forms  a  use 
opponent  to  the  thumb. 

Amputation  is  frequently  required  at  the  BCetacaxpo-plialaiigeal  Artioa 
latioB.     Here  it  may  be  done  in  two  ways  :  either  by  lateral  flups,  or  by 
oval  method.     If  by  lateraf  flaps^  the  adjoining  lingers  shonld  l>e  well  s 
rated  from  the  one  about  to  be  removed,  by  an  assistant  who  grasps  the  hau' 
80  as  to  put  the  integnment  on  the  dorsum   upon  tlje  stretch.     The  point 
u  biscoury  is  cntei'ed  immediately  above  the  head  of  the  metacaipal  bone. 


I  of! 


ng,  SS. — AnipalBUmi  uf  Ibe  Imlrx  PlnjfRr.     Remoring  the  Haul  of  tliv  Metnou'isl  Boii% 


carried  forwards  to  a  point  opposite  the  interdigital  web,  drawn  across  the 
side  of  the  finder,  and  then  carried  a  little  way  inU)  the  palm.  This  same  pn>- 
oess  is  performed  ujx»n  the  opposite  side,  the  flaps  are  dissected  down  by  a  few 
touches  of  tlie  knife,  the  extensor  tendon  is  divided,  the  joint  opened,  and  dis- 
articnlation  performe<i.  The  oral  vieihod^  which  is  undoubtedly  t!»c  iKJtter,  as 
it  does  not  wound  the  palm,  consists  in  eutcrint;  the  bistoury  at  the  same  point 
ai  in  the  last  case,  carrj'ing  it  as  far  as  the  point  at  which  the  web  joins  the 
finger  which  is  being  t-aken  off,  on  the  operator'h  right  hand  aide  ;  then  aorofis 
the  palmar  asjKiCt,  in  the  line  of  the  fold  in  the  akin  at  the  root  of  the  finger, 
to  the  web  on  the  other  side.  Thus  far  the  incision  may  be  made  without 
taking  the  knife  out  of  the  wound.  The  oval  is  completed  by  putting  the 
point  of  the  knifo  in  the  end  of  the  firat  inciaion  and  carrying  it  upwards  to 
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fioiitt,  the  SnrtrtHin**  hand  ninl  the  handle  of  tlie  knife,  dnrinfc 
m1  port  of  tlu'  (ipt-rntitin,  In'in^  wvv  ihe  hack  (if  tlji*  iMitk-iit's  hand. 
Hit  two  sidcA  of  tho  oval  shouUi  l)e  exnrtly  syTiunoiricul,  nud  the  iiuMsions 
fipon  tfar  stiuttng  point  to  the  vaih  should  not  l)e  strai^^ht,  hut  Bli<rlitl)'  i^urved 
[iaaich  a  vaj  that  their  convexities  took  towtirdii  the  middle  line  of  the  fin^rer 
lieins  removed.     By  a  few  touches  of  the  knife  the  oval  flap  is  turned 
I'  flexor  tendon  iri  then  dividotl  and  the  articulation  of)en*.'d  from  the 
«  nsht  Imnd  side  ;  finally  the  fiii;rer  is  removed  by  twistinsr  it  round, 
wMf  Umt  e<i^-  of  the  knife  is  pressed  a>^aiiist  the  base  of  the  first  phalanx 
i.b  a  flight  sawing  movement.    A«  a  jjeueral  rule^  it  is  better  not  to  rcmotve 
bead  of  Uie  metacarfial  bone  with  the  Hns^er,  as  by  so  doin^^  the  hand  is 
and  weakened.     If  the  head  be  left,  a  gap  of  6ome  width  will  remain 
vttuation  of  the  tiu^r  that  has  been  amputate  ;   and  nhuuld  it  be 
iMe  for  any  reason  to  attempt  to  dimiuiHli  this  deformity,  the  head  may 
be  taken  away  in  the  following  manner.    The  incision  must  be  commenced  on 


M  sr«  &—  RcmJU  of  Aiit|iut«U(m  %\n»sv  MKAoinia-tliAliuigiwl  ArtiruUllon  In  MitkUr, 
liiil*>v,  »n(l  lltni;  Flngfrk 


doomn  abont  thn^e-finartcrti  of  an  ineh  above  the  head  of  the  metacarpal 
b«!»*  '-  *  *  ■  carried  straight  downwards  to  a  point  opposite  the  head,  where 
«■  -wn,  similar  to  that  above  dcscrilwi,  is  commenced.     We  thus  get 

'Wtia  kiKtun  as  a  *'  raeket-shiiped  "  incision.  In  removing  the  middle  and 
'IBf  Ifi^era,  it  will  l>e  found  more  convenient  to  Uike  out  the  head  of  the 
■rticatpttl  Ume  aft<T  ditfarrienlAtion.  This  is  done  by  cleaning  the  doiisal 
*rtbcr  tad  side*',  hikin'p::  care  to  keep  close  to  the  bone,  and  not  to  let  the 
Hw  of  the  knife  pluri^  into  the  palm,  so  as  to  wound  a  digital  branch  at  a 
fMtt  vbef«  It  i^iuld  with  difficulty  be  seciu-ed.  The  bone-forceps  are  then 
^flitd,  in  a  irunsvirrs*.'  direction,  immediately  alxive  the  head  of  the  bone 
'IV54X  *ri>*  o|K-mt4jr  then  pUiees  the  tip  of  his  fore  linger  in  the  j>alm  of 
^lkHid«  •(•  a«  Ui  push  the  separated  head  slightly  out  of  the  wnuud,  while,  at 
IlittAK  time,  he  drags  it  downvvanls  with  his  thumb  plai'od  on  the  cut  surface 
<f  Ike  bo'i  'I  few  touches  uf  the  ]Ktint  of  the  knife  it.  is  easily  turned  out, 
<a4  wilii  '  .  >i<*itt  ctkre  aJI  risk  of  wonndiug  a  dii^ital  brunch  i;^  avoided. 

If  a  be  (be  uidex  linger,  Uie  bone  shouhl  be  cut  obliquely,  bo  iui  to  shape  it  Co 
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the  tapcrinp  form  of  the  haad  (Fig-.  3.1).  This  may  be  done  either  with  the 
bonc-forcepfl  or  with  a  small  saw.  The  saw  has  the  advantai^  of  making  a 
snutother  section  and  of  leaving  no  splinters.  If  the  bone  l»e  cut  directlj 
across,  an  agly  and  inconvenient  square  protuljerance,  liable  to  ainsttitii 
injury,  will  be  left.  When,  however,  the  patient's  employment  is  one  in 
which  f,'Teat  strength  and  breadth  of  Imnd  are  rtMinirtd,  and  where  appcaranee 
is  oflittle  consequence,  the  hcjid  of  the  iKine  shonld  not  be  removed. 

In  amputating  the  little  finper,  with  the  head  of  the  metaoarpal  lM)ne,  the 
incision  utut^L  be  commenced  at  the  inner  side  of  the  hand,  at  a  point  corre- 
sponding to  the  middle  of  the  shall  of  the  bone,  and  oarried  struij^bt  down- 
wards to  a  point  opposite  the  liead,  from  which  the  oval  must  Iw  IjcjU'un.  Th«j 
flaps  so  formed  aro  most  conveniently  held  out  of  the  way  by  an  assistant  with 
a  pair  of  blunt  hooks  during  the  division  of  the  bone.     This  must  be  saifa| 


*jilinMi — AtoimUUuti  of  Right  Tliamb  And  Mf^cAT)**!  Bi>ti(*  bjr  TniMflsiou.     Cut*4itx  the  Pftlnuu-  VUp. 


obliquely,  as  in  the  case  of  the  Index  finger.    As  in  the  index  finger,  the  h\ 
sliould  be  left  in  the  hand  of  a  working  man. 

The  afler-treatmcnt  of  thes*.'  cases  is  extremely  simple.     The  hand  should  \*t\ 
put  npon  a  splint,  the  wound  covered  with  some  antiseptic  dressinc;,  and  tb« 
ends  of  the  fingers,  with  small  pieces  of  liut  intciiHwetl,  tie<l  together  by  mcanj 
of  a  tape,  care  Inking  taken,  however,  that  they  do  not  overlap.     The  ehaft 
the  metacarpal  bone  that  is  left  wilt  >rra<Iually  atrophy,  and  thus  a  very  shapelj 
hand  will  eventnaily  \k  lea  (Fijrs.  'M\,  W7,  ;tM). 

In  disease  or  injury  of  the  Tlmmb  as  little  as  }x>8sib1e  should  be  renio^ 
by  amputation  :  for,  if  even  i>at  a  very  short  stump  of  the  metacaqial  bone 
Icf^.  it  will  *c'rve  as  a  useful  opponent  for  the  other  finn-ers. 

Ampntation  of  the  Thumb  with  its  Metacarpal  Bone  is  an  operatic 
which  can  very  nirely  In*  required.     In  casus  of  injury  the  Surgeon  must  m 
all  his  ingenuity  to  save  even  the  smallest  |Kirl  of  the  bone.  «»r  If  any  doufci 
cxisw  a^  to  how  ranrh  can  be  saved,  the  hand  should  be  drrsKeil  antist-priealb 
•nd  left  to  nature,  a  stump  Wing  fashioned  Inter  on,  after  the  deail  ]»irt6  bavf 
■cparttted.     By  this  moans  more  can  be  saved  in  many  cases  than  at  fii 


^^^^^^^^H|e.     In  cnses  of  ilisuu^e  of  Llie  mt.'tai;Hrpal  bone,  cxcisi'on  of  the 
^^^^^^^^^Fbe  preferred  lo  complete  aiupuCiition.     Should   the   opcratuD, 
howvTvr.  Imi  nece»Miry,  it  muy  be  done  either  by  the  Jlap  or  the  ovai  method. 
T\mJ(ap  method  is  thus  j)crrorrae<l :  The  Surjfcon  stainds  witi»  the  back  of  the 
pftticDt*s  baud  tou'urdH  himself,  the  limb  being  midway  U'tween  pronation  and 
iDpittation,  and  he  holds  the  thumb  by  the  un^^ual  phalanx.     In  opeimiog  on 
tbe  rigki  side  he  commences  tlie  iucisiou  tmmediacoly  above,  and  a  little  to  the 
ptltamr  wipeca  of  the  tubercle  to  be  felt  at  the  outer  side  of  the  ba^e  of  the 
mrtacnTpil  bone  ;  from  chia  point  he  carries  a  curved  iucision  passiog  imoie- 
diatelj  belon  tlie  metacarpo-phalau^eal  articulation  on  the  dorsal  aspect  to  the 
■Mddle  of  the  web  Ijetween  the  thumb  aud  iude.\  liufjer.     While  making  this 
JDOttiuo,  the  a[»erators  hands  are  ueeeKsarily  crotuied,  hut  this  caases  no  in- 
coovcoivnc«  if  lie  leans  slightly  over  the  patiences  hand.     Still  holding  the 
^tbiunb,  the  operator  now  supinates  the  hand,  aud  passes  the  knife  by  trans- 
^■fisi<^  from  the  lower  end  of  the  first  incision,  in  tlie  weh,  to  the  point  at  which 
^■MHMommenoed.  taking  care  to  keep  the  blade  close  to 
l^mpMr  asp.rt  of  the  metacarpal  Ixine  (Ki^r.  89).     The 
pohnar  flap  is  now  cut,  the  knife  being  brought  nut  in  a 
lin«  exactly  corn.-sp«>uding  to  the  incision  which  has  l>eeu 
made  on  the  dorsal  aspect.     During  this  part  of  the  opera- 
tion ibe  tbomb  must  1^  slightly  adducted.  and  care  must  be 
Idbeu  Di>t  to  haggle  over  the  sesamoid  bones,  and  at  the 
MiDv  time  not  t(f  notch  the  flap  by  turning  the  edge  nf  the 
L  koifc  Cfio  mnch  towanls  the  j>alra  in  trying  to  avoid  them. 
HiTbe  palmar  6ap  being  cut,  the  Surgeon  give^  the  thumb 
^f  In  m  MrriBtanf  while  he  dissects  back  the  dor&al  flap  by  a 
V  Imt  loodies  of  the  knife.     This  being  accomplished,  he 
I      agpin  t«kc«  the  thumb,  and  forcibly  abdncts  it^  while  he 
I      OHvfuUj  pflsaes  the  knife  down  t(»warda  the  joint,  along  the 
paitDftr  as|iecC  of  Uic  metacarpal  boue.  separating  the  rc- 
I      OMiniDg  ftttAcbments  of  the    short   muscles,   and   finally 
I      optoing  the  articulati(»n  fn»m  its  iuuer  and  |)almar  aspect 
I     DviBg  thia  part  of  the  operation  the  knife  must  be  kept 
I      tonad  towards  the  btjue.  so  as  to  avoid  wounding   the 
I      tadial  urtcry  a»  it  leasees  between  the  heads  of  the  first  dorsal   iutei-osseuus 
L    luada.      As  miotx  us  the  joint  is  opened  the  thumb   should   be  sepamted 
H  k^  Iwiating  it  nmnd  whilr  the   edge   of  the  knife  is  sawn  gently  against 
r    At  faaM  of  the  Ume.      The  radial   artery,  »is   it   winds   below   the   styloid 
^^npeaa.  is  easily  wounded  at  thiri  stage  of  the  opc^ration*  unless  the  knife  is  kept 
^^^Hlaiiily  iu  contact  with  the  bone.     lu  operating  on  the  h/t  side  exactly  the 
^^^Bb  connte  is  followed,  except  that  it  is  not  net-'essiiry  for  the  Surgcou  to  cross 
^^^Hhui<iiu  aud  the  tiret  incision  is  made  from  the  web  lo  the  base  of  the  bone, 
^^^Htbe  ''  II  from  that  point  to  the  web. 

^^^Bl  lb*'  '<od  of  nmputnting,  which  is,  ns  a  rule,  to  be  preferred,  tlie 

r  boBon  tt  commt-uccd  oppi-isite  the  outer  tubercle  at  the  base  of  the  mecucarpul 
I  tart-  --/I  ■trried  along  the  outer  border  of  the  boue  U*  within  about  half-an- 
I       t^>  •  ltd.     From  this  |>oiutun  oval  incision  is  curried  round,  passing 

I  tltruiLu\cr  (he  metai'iirpo-phalangeal  nitirulation.  thus  completing  a  racket- 
L  iNf<d  incwioii.  The  Maps  are  then  turned  back,  care  being  Uiken»  if  [to^iMible, 
I  M  ta  open  thr  ruct4K.'jiriiopbaIaugeal  articulation,  and  the  operation  is  oou- 
I  u  '2 


J-tg.  4a-RtvnU»r  Am- 

iniiatioiitimitiiiibatitj 
itji  McUc«n«l  IVinr 
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eluded  in  the  siiine  wiiy  im  iu  the  tmnsfixioti  luothod.  Hitonid  the  metacftrpo- 
phiilanj^eul  nrtienhitiuii  In-  Kpencd,  tin*  phalanireH  miiRt.  Iw  removed,  und  ih(* 
hend  of  the  motiKMirpJil  bone  sciw.-d  in  u  n«ir  of  lion-f^trceps,  nftrr  wliirh  no 
dtlHtMiIty  will  be  found  in  tinishinj;  the  operation.     Kig.  4*i  shows  thi*  han<i 

after   amputation   of  the  thumb 
and  its  mot:iCAr|):il  bone. 

Thtj  Metacarpal  Bones,  with 
or  without  tht'  finirere  sojjported 
)»)•  them,  occnsiormlly  n^piire  re- 
moval for  disease  or  injury.  Kor 
these  operationH.  which  are  not  of 
ft  very  repUar  kind,  it  is  difficult 
to  lay  down  definite  rnh'S  :  in 
perlbnninj:  them,  enre  HhimM  be 
taken  to  make  tln]>H  of  8ut!icient 
817.6,  and  to  avoid  cutting  into 
the  palm  if  ]>0BBible.  It  ie  well 
not  tft  disarticulate  the  lower  end 
of  the  b«>ue8,  so  as  U»  o|M.'n  the 
wrist-joint,  but  mther  to  rut 
them  o(r  a  little  above  this  with 
bonc-fon^eps  or  a  motaforpnl  saw. 
Iu  injuries  from  the  explosion  of 
powder  -  flasks  or  gun  -  Iwrrels, 
when  the  band  is  much  Bhattcred,  it  16  of  K^^'t  oonRcqneuiv  to  avoid 
cutting  up  the  ]>alm  to  too  gicat  an  extent ;  anil  it  is  well  in  thoee  caaes  if 
poesiblo  to  save  a  fin^r,  which  wilt  be  of  more  use  to  the  f^atient  than  any 
artificial   limb,  however  ingeniously  constructed  (Figs.  41   imd   42).     Wlwm 
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tinly  one  finjjer  is  left,  as  tlie  index  m-  little  (ingcr.  with  the  thumb,  in 
t.f  jifirtial  amputation  of  the  hand  uft.r  injury  or  for  disease,  the  digit  tlrnl 
i^nuina  not  nrdy  heooinefl  nwuv  mobile  iliaii  ft  rmerly,  but  is  increased  ii 
MW  and  ft!rt>njrer,  ko  thai  its  nlihty  is  rnuteriidly  iiugmcuU-d.  In  all 
* 'hich  the  extent  "f  the  injury  is  doubtful,  the  hand  may  l*e  rend( 
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Meptje*  by  iinmeiSMin  in  a  balb  of  carlx^lic  arid  luLiou  (I  iu  :^0,, 
oUkt  ctticiuDt  uQtiseptio  solution,  for  a  few  miuuteti,  and  tben  drew«e<l 
ftotiseptic  dresHJip^  for  a  week  or  inoro,  aud  u  secondary  auiputatioi) 
when  the  limits  nf  the  injury  are  dourly  dehncd.      If  the  pro- 
of deo^mposiliuii  is  siicc^cssfully  accomplished^  no  oonatitiitioual  or 
trouble  is  causeii  by  this  mode  of  tt'eatment,  and  the  amomtt  saved  is 
than  was  \\i  tirst.  expected. 
Tbr  imirtAlity  after  amputation  of  the  fingers  aud  iitetaoarpnl  bones  is  ver)' 
tding.     .Should  death  oconr  atter  such  a  slight  operation,  it  would  {)robably 
by  the  <jccDrrence  of  some  infective  disease. 
m  erysipelaa,  pysemiii,  or  tetauuB. 
exoellent   ^tunip   may    in    sr>aR*   ciises 
;d    by  iLmput:iting    between    the 
aad  metacarpus.      All  the  move- 
of  the  wrist-joint  remaining  perfect, 
luefal  artificial  hand  can  be  easily 
The  cxtvering  may  be  taken  chiefly 
IIm  dfinal  or  patinor  surfwey  the  latter 
prflfentble  when  possible. 
Aaipiitation  at  the  Wriat  is  not  very 
required.      Iu  performing  di^articula- 
91  thi«  joint,  its  sbit|>e,  with   the  con- 
itj  looking  upwards,  must    be   borue  in 
The  o|ieruriou  may  bo  performed  in 
wajii^  tbe  chief  Hap  Ijeing  cut  either 
dorsal  or  palmar  surface  or  fr(*m 
aide  of  the  hand.      In  the  first 
it  is  best  performed  l>y  Teah'a  r/wUiod 
If.   43),     A   perfectly  8i|uare  flap,  whose 
hm  mda»  are  each  equal  in  length  to  half  the 
fereace  of  the  limb  at  the  level  of  the 
iuu  is  raised  from  the  back  of  the 
It  must  consist  of  skin  and  fat  uuly, 
[tensor  tendons  In-'ing  left  on  the  band. 
[julmar  fiap,  also  compi)sed  of  skin 
fat  only,  and  e<)nat  in   length  to  one* 

of  the  d<»rMil  Hap,  is  next  raised.     The  extensor  tendons  may  now  be 

'4ndfd  At   the  Irvel   of  the  wrist,  and  the  joint  opened  and  disarticniatefj. 

J^fjy*  ''^h   ^I^  being  held   well    back,  the  Hexor   tt^ndons  are   smoothly 

with   a   single   sweep  of  the    knife.      The   flaps  must  be  brought 

ly  together  in  the  way  df84Til)od  on  p.  (IH,  Fig.  2G.     By  this  method 

*\onaX  ttap  is  somewhat  long  and  thin,  aud  is  couscijucntly  liable  to  slough 

[taksa-  r.-ruUy  raised,  care  I^jing  taken  not  t^*  turn  the  edge  of  the 

■  tit  to  ke<'p  it  coui^tautly  dii*ected  towards  the  parts  to  In- 

Aun  by  the  httt;  fMthnur  fht/K  the  operation  has  Iteen  performed, 
by  ratting  tiie  (lap  from  within  outwards  after  op<»ning  the  wrist-joint, 
by  ahapiiiff  tin*  Hup  from  the  fmlm  fimt  and  disarticulatine  afterwards. 
7W  former  ni<ttb<Kl  IS  object ionftlile,  a^  the  prominence  of  the  pisifonn  bone 
il  the  btwk  of  the  unciform  on  the   inner  side   render   ita  performance 
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extremely  difficult.     In  tliu  Utter  meth*>d  (Fig.  44)  il  large  flap,  alinost  sqanrt' 
In  shape,  but  having  its  nnjrles  roiin<led  olT,  jb  marked  out  in  the  palm  by  an 
incisiou  commencinfj  at  one  styloid  process  and  terminatinir  at  the  other. 
The  flap  should  extend  to  within  one  finger's  hreadth  of  the  iransrerse  fold  in 
the  palm  opposite  the  heads  of  the  metacarpal  bones,  and  should  include 
everything  down  to  the  flexor  tendons.     The  flap  is  raised  without  diffioultt 
till  the  ridge  of  the  trapezium  and  the  hook  of  the  unei  form  are  met  with. 
At  this  poiab  great  rare  must  I)e  taken  to  keep  the  edge  of  the  knife  turned 
towards  the  bones,  while  firm  traction  is  exerted  on  the  fiap.     If  this  be  done 
it  will  usually  be  foand  that  the  anterior  annular  ligament  and  median  Derre 
have  been  raised  iu  the  flap.     When  the  palmar  flap  has  been  raised,  a  curved 
incision  is  made  across  the  back  of  the  wrist,  witli  its  c»)nvexit^downwardR, 
connecting  the  two  extremities  of  the  previous  incision  and   marking  out  a 
flap  about  one  inch  in  length.     Tlie  wrist  being  forcibly  flexed,  the  joint  is 
now  opened,  and  the  ligaments  divided.    The  hand  is  attached  now  only  by 
the  flexor  tendons,  which  may  be  divided  by  a  single  sweep  of  the  knife — ihf 
pahiuir  Jtiip  hriny  curefulhj  heJii  out  of  th^  ufst/.    The  palmar  flap  will  be  found 
usually  to  contain  tiie  median  and  ulnar  nerves  iind   the  superficial  palmar 
arch,  with  portions  of  the  muscles  of  the  thumb  and  little  finger.     It  is  better 
to  out  out  a  small  piece  of  each  nerve  where  it  is  exposed  at  the  base  of  the 
flap,  as  the  trunks  might  l)e  a  source  of  pain  if  pressed  against  the  ends  of  the 
bones,  and  the  branches  supplying  the  palm  of  the  hand  arise  at  a  higher  level. 
The  most  common  error  in  perfonning  this  operation,  and  one  which  must 
be  carefully  guarded  against,  is  commencing  the  incision  for  the  palmar  flap 
too  much  towards  the  palmar  as|>ect  of  the  wrist,  instead  of  starting  from  the  ■ 
apices  of  the  styloid  prooes^s.   The  base  of  the  flap  may  thus  be  left  very  thin  ^ 
and  narrow.     In  the  aftei  treatment  it  is  better  to  place  the  stump  supiuated 
on  a  pillow  above  the  patient's  head,  so  that  it  shall  drain  better,  and  the  flap 
may  have  less  tendency  to  displacement. 

Of  these  two  methods  amputation  by  the  palmar  flap  is  the  better,  and  should 
always  be  adopted  when  the  condition  of  the  soft  parts  permits  of  it.     If  it 
not   possible  to  get  sutficient  covering  frf>m  the  palm,  a  good  stump  may 
sometimes  Ik*  made  by  taking  the  flaps  equally  from  the  dorsal  and  pal 
snrfacos. 

Amputation  by  the  exi^rnal flap  (Dubrueirs  methi>d)  is  done  by  an  incision 
commencing  on  the  dorsal  aspect  of  the  wrist  at  the  jnnction  of  the  outer  ^ 
with  the  middle  third  and  a  little  below  the  line  of  the  articulation.  The  knifftfl 
IB  carried  downwards  towards  the  cleft  Innween  the  thumb  and  fore-fineertillit 
reaches  a  point  opposite  the  lower  third  of  the  metacaqtal  bone  of  the  thumb, 
and  then  outwards  across  the  lK>ne  to  the  inner  side  of  the  thenar  eminence^ 
which  is  followed  upwards  till  the  incision  terminates  on  the  {>almar  as(>ecl«  ab 
a  point  exactly  opposite  that  at  which  it  commenced  on  the  dorsum.  Tha 
angles  of  the  flap  sliould  be  slightly  rounded  off  in  mstrking  it  out.  The  flap 
is  then  raised  with  as  much  of  the  short  muscles  of  the  thumb  as  ix)S8ible,  A 
second  incision  is  then  carried  nmnd  the  inner  side  of  the  wrist,  half  an  inch 
below  the  styloid  process  of  the  ulna.  The  joint  is  then  opened  and  diaarticu- 
lation  completed.  The  external  flap  is  then  brought  inwards  over  the  lower 
ends  of  the  bones.  This  method  is  said  to  give  a  very  good  result.  In  all 
metlicHls  the  end  of  the  stump  may  be  made  mom  level  by  removing  the  extre- 
mities of  the  styloid  pro4X*sH-8  with  a  fine  saw.  J 
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pvitation  of  the  Forearm  as  lon^  a  f^tamp  filiould  ho  left  as 
»<>  fcs  to  Kivf  the  pttitietit  nmre  |tower  over  an  artificial  limb.  The 
nMT  be  done  hy  equal  dorwil  and  [>almar  flaps.  In  a  mnscnlar  limb 
muflt  be  well  nninded  and  equal  in  length  to  the  antero-postcrior 
r  of  the  limb  at  the  point  at  which  the  Itones  arc  aawn.  as  the  jmlniar 
ly  has  a  great  ten<lency  to  retract.  In  amputating  the  ri^ht  fore- 
Sorgeon  stands  above  the  arm.  so  as  to  have  bi»  left  hand  to  the 
p,  which  ho  will  have  to  raise  by  dissection.  The  hand  being 
tbe  incifiion  for  the  dorsal  fap  is  comruenced  at  the  palmar  aspect 
!  radius,  is  carried  forward  for  the  necessary  distance  pandlel  to  this 
moA  then  ncrow  the  back  of  the  arm  in  a  slightly  curved  line,  until  it 
the  patmtu*  aspect  of  the  ulua  ;  it  then  passes  along  this  nntil  it 
m  point  opfMxito  to  that  at  which  it  has  CDmmcnced.  and  the  flap  thns 
dinBcted  back.  Care  roost  be  taken  that  this  flap  is  wide  enough  at 
free  extremity  :  it  should  in 
be  a  rectan;L'ular  flap  with  its 
rf»unde<l  «ttf.  The  jtalmar 
next  mode  by  transfixion 
\h),  As  soon  as  it  is  cut,  the 
are  cleared  by  a  couple  of 
of  the  knife,  and  the  inter- 
membrane  is  divided  ;  tiie 
being  of  nearly  eqnal  size, 
i  nwQ  together.  The  vessels 
loog  and  will  be  found  ou 
of  the  palmar  flap  at  the 
«sd.  fn  operating  on  the  left 
of  tLe  body,  the  Suiycon  stands 
the  arm,  with  hia  left  hand,  as 
.  to  the  flaps,  and  the  incision 
is  oommcnced  from  the  ninar  side. 
Tliia  is  tlte  easiest,  bnt  by  no  means 
the  best  metbcKl  of  amputating 
tbe  Ibnaum,  for  when  the   palmar 

B^  is  cut  by  transfixion  cousiderable  incouvenieucc  is  censed  by  the  protmsion 
hI  the  mace  of  tendons  and  muscles  included  in  it.  To  avoid  this,  both  flaps 
nsy  be  raised  by  dissection.  It  is  advisable  to  make  the  dorsal  flap  longer 
Uhi  the  palmar,  so  that  the  line  of  the  cicatrix  may  fall  whU  away  from  the 
of  the  bones.  The  operation  may  be  thus  performed  (Kig.  4«;).  The 
stsiidiog  so  aa  to  take  the  flaps  in  his  left  hand,  and  holdin<r  the  unn 
W$h  its  docaal  8urfa(*e  U])ward8,  enters  the  knife  at  the  [jalmar  edge  of  the 
baoe  ftirtlicMt  from  him.  He  then  marks  out  a  flap  from  the  doraal  surface, 
i^aal  in  leoj^h  to  two-thirds  of  the  untero-postorior  diameter  of  the  limb  at 
Um  point  wbeie  it  is  intended  tu  saw  the  bimes.  The  flap  must  be  sufficiently 
IvmI,  and  rounded  at  its  cornera.  After  raising  this,  taking  only  the  skin 
sftd  fat,  a  flap  similar  in  shajK',  but  half  the  length,  is  raised  from  the  palmar 
■sHare.  This  flap  must  be  marked  out  by  drawing  the  knife  under  the  limb 
vUr  it  is  still  in  the  pronatcd  position,  but  the  forearm  mnst  he  supinated 
vUls  It  is  being  dissectod  up.  The  knife  is  now  firmly  swept  round  the  limb 
w/L  Ihe  level  of  the  angle  of  the  flaps  (Fig.  4(i),  so  as  to  divide  the  muscles 
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circularl}-  lit  this  point.  Tlie  soft  parts  are  now  to  Ik?  rctnjcbcd  Priim  the  bona 
byn  procesj*  of  careful  (lisacction.  or  i»y  raising  the  i)crit>stt'um  with  iiu  e!«v»U»f 
(p.  71),  for  a  ilistuuLL'  equal  Ut  half  the  diainotor  ol*  Uie  limb  at  the  point 
where  the  bonce  are  to  be  sawn,  and  the  iKjncs  wiwu  at  thit*  point.  Tbv  rcaull 
IB,  that  the  bones  are  buried  in  the  mnscles,  and  over  all  lie  the  lijfbt  »kin  Hap*. 
free  fmin  any  tension  or  Uiidtnicy  t-o  displaeenient.  There  rtill  b«  adt'|M?udcQt 
openioi,'  for  tlit  exit  <tf  diHc^harj^C'S.  and.  when  liealed,  the  cicatrix  wdl  Ik*  well 
to  the  palmar  aspect  of  the  bones,  and  consequently  free  from  pn-Pimn?.  It 
may  be  found,  in  retracting  the  muscles  from  the  Imnoa,  that  the  anterifiT 
interos«?ous  artt-ry  has  been  cat  in  more  than  one  plaice  ;  this  may  cttuse  somo 
trouble  in  securing  it.  Oreat  care  shonld  therefore  be  taken  to  avoid  tW 
■Ciiidt'nt,  by  keeping  the  ctlge  of  the  knife  ronatnutly  turned  towards  the  [larta 
to  lie  removed,  or  by  nsinc:  the  pcricisteal  elevator.  If  thr  median  and  ulnsr 
nerves  are  seen  to  >)e  cut  (wjmewhat  long,  they  should  be  pulled  out  with 
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fonrepH,  and  cut  short,  so  afi  to  avoid  if  possible  their  in)plication  in  the 
cicjitrix  near  the  end  of  the  bone. 

▲mpntation  at  the  Hlbow-joint  is  not  very  fi-niueutly  pcrformeil,  as  tliei 
cases  in  which  it  is  pructicuble  are  not  common.  In  all  cnsen  of  diKCJise  of 
the  elbow-joint  in  which  excisit»ii  is  not  adviHublc  or  lias  failed,  the  lower  end 
of  till'  humerus  muM  V»e  removed,  and  it  is  only  in  a  few  coses  of  s&rt:oma 
snd  injury  that  the  limb  can  be  taken  off*  at  the  joint.  AVheu  pructifAble, 
however,  amputation  at  the  joint  should  l>e  performed.  The  operation  is  eiisy 
and  the  lonjr  gtump  lefi  is  very  useful.  Amputation  thrnuj^h  the  elbow-joint 
line  U'en  done  by  numerous  meth<Kls,  of  which  the  most  common  have  been 
the  lung  anti'rior  flap  and  the  circular.  In  the  operiitiou  by  the  lowj  aritfHor 
flap  the  arm  ir^  held,  by  the  ;issistant,  fully  extended  and  supinated.  The 
Sargeon  stauds  with  Ids  left  hnnd  to  the  tlapx.  In  o|»enitiii^  ou  the  left  arm 
the  im*iMion  is  comnuncxd  about  one  inch  below  the  point  of  the  inner 
condyle,  and  fDuried  Riniighi  ditwn  the  inner  i*ide  "f  the  foreann  for  & 
dtstftnco  (^{ual  to  a  tliameter  imd  a  half  of  tlie  limb  ai  the  elbow  ;  it  is  theu 
carried  acrows  the  front  of  the  forearm  to  the  out«r  fide  and  upwards  to  n 
point  corresponding  to  that  at  which  it  comnxnced.  Ou  the  ri^ht  nide  this 
direction  of  the  incisiun  is  reversi'd.     Tlie  fkp  sht>uld  bo  brood  and  nearly^l 
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"  -m,  lis  aiijrlcs  bcin^  rounded  olf.  The  flap  so  imirked  out  is 
nlin^  unlv  skin  and  fat  for  a  short  disunce,  luid  th*.'n 
KlsdOftUj  being  deepeiiod,  dividing  the  rnuttck's  of  the  foroanu,  the  bmehialiK 
■ntima  and  the  Urndnn  of  the  Iticcpa  till,  at  its  base,  it  reaches  the  front  of 
iW  joitu.  The  knife  is  then  swept  round  l>ehind  the  forearm,  markinjr  out 
ft  fiftfi  atinnt  half  the  Ien<;th  of  tlmt  in  front.  This  is  carefully  raiseii  from 
otw  the  olecranon,  care  bein^;  Uiken  not  to  perforate  the  skin.  DisarticuliUion 
ii  then  performed^  the  joint  bein^  opened  at  the  nidiu-hurucral  articulation. 

U  tbe  condition  of  the  soft  partA  will  not  allow  of  this  metliod,  a  mnpir 
tittmUar  amputation  may  he  performed.    It  is  better  to  make  the  circular  sweep 
ft  little  obliquclv,  leaving  the  covering  slijrhtly  loni^r  on  the  outer  side  to 
for  the  greater  retraction  uaosed  by  the  supinator  lonj^uii.   The  skin  and 
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kttvUwo  tamed  up  in  tlio  usual  way,  and  the  remaining  soft  parts  divided 
{trmkriy  at  the  level  of  the  articulation.  Good  stumps  have  also  been  made 
Iffl^wtakeu  from  the  inner  or  outer  side  of  the  forearm,  accordin:;  to  the 
OMDntfntioos  \tl  the  cHsr,  by  equal  latenil  flaps,  and  by  various  oval  incisions, 
te  ibff  tw<»  nv*th<vlj«  alMH'!.'  mentioned  will  l»c  found  mast  irenerally  nsefiil. 

JMpfttatinn  of  the  Arm  may  1h>  |vrformed  by  the  puR'  circular  t p.  y^ ),  by 
il»  Biodified  circnhir  (p.  07),  or  by  the  flap  0|>erati<in  (p.  Gl ).  The  mtxlifieil 
H  the  bfcit,  but  any  methwl  will  thrive  good  results  provided  suflicient 
be  made.  The  covering  should,  afv  a  rule,  be  taken  eipially  from  the 
^mmwA-^  ''R  the  operator  to  saw  the  l>on«  at  the  lowest  possible 

iDifli,  ail  mT  the  stump  will  to  u  <;reat  extent  depend  on  it«  len^h. 

ihm Jimp  Offeraiion  may  t>e  fierfortued  by  IiULT.il  ftit|«  made  by  traustixiMU  fmu 
btftvv  bfti'^wartiin ;  the  bone  is  then  well  cleure<i  by  a  couple  of  swpi'jw  of  the 
^■ii<«^  and  Mwn  octmb.     In  clearing  the  bone,  care  must  be  taken  fairly  to 
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divide  the  masculo-fipiral  nerve  by  »  firm  sweep  of  the  knife  rt»und  the  back  of 
the  bone  (Fig.  47)»  if  the  ami»:iiation  bj  performed  in  that  part  of  the  arm 
where  this  hltvc  winds  round  the  humerus.  The  operation  is  also  frequentk 
performed  by  antero-posterior  flap?.  In  this  method  the  anterior  flap  inrlnde* 
the  birepfl  and  brachialiR  anticus,  and  the  pnatt»rior  contains  fclie  trii-cpe.  The 
brachial  artery  and  the  median  ticrve  may  be  left  in  either  flap  as  may  seem 
most  convenient  to  the  operator,  but  care  must  lie  taken  that  the  artery  is  uot 
pierced  dnriufr  transfixion.  The  choice  of  the  operation  depends  somewhat 
upon  the  conditittn  of  the  liuib  ;  if  it  be  muscular,  the  circular  or  modified 
oircnlar  will  j^ive  the  best  resuUv'*. 

Amputation  at  the  Bhoulder-joint  may  be  performed  by  the  flap  or  the 
oval  metlKni.  If  it  be  required  for  injury  the  oval  is  preferable,  but  the  flap 
method  may  al.so  be  employed.  If  it  Ik;  for  a  tumour  of  the  upjier  end  of 
the  boue  tlie  flap  method  by  dissection  will  be  found  the  best  o[>eratioa. 


KlR.  46  —  AoipDUiWin  at  tbr  RUoiildor-joInt  h>-  Tnnsflxloti. 

Hffimorrha^c  during^  the  operation  must  be  pre\'8nt'ed  by  the  means  described 
at  pages  il  and  50. 

In  o]H*mtin^  by  tramnfixion,  a  lung  narrow-bladed  knife  should  be  nsed. 
One  assisUnt  must  have  chunre  of  the  limb  ;  another  should  raise  the  flap  ; 
and  n  third  .mui^t  follow  the  knife  as  it  cats  bi*hind  the  humerus,  and  grasp 
the  inner  flap  with  the  axillary  artery,  so  as  to  prevent  hwmorrhasre  fVom  thia 
vcflseL  An  aasiiitant  holdinpf  the  arm  away  from  the  Ixxly  so  us  to  relax  the 
deltoid,  the  knife,  instead  of  being  entere<I  by  a  pnncture,  should  make  % 
■mall  cut,  about  on  inch  in  lentrth,  to  the  point  at  which  transfixion  is  to  be 
miulc,  so  aM  t<i  prevent  that  ja{ry"itip  of  the  int^.-jrumrnts  by  the  heel  of  the 
instrament  which  would  otherwise  occur.  If  the  operation  Ijo  on  the  right 
aide,  the  Suri^eou  stuudft  XwSom  the  [wtient,  and  the  (>oiut  of  the  knife  ahoold 


ttdwaj  between  tlu-  acromion  and  the  coracoid  process  (Fitr.  48) ; 
ied  directly  across  the*  joint  and  caf)salc.  should  pass  out  well 
bifcind  the  acromion,  and  ahout  an  inch  bvlow  the  spinu  of  the  scapnla.  If  oq 
the  hfl  Bide,  the  Surgeon  stands  k'hind,  and  the  point  of  the  knife  ninst  be 
etttand  well  behind  the  at^romion  lx?low  the  spine  of  the  scapula,  at  the  [Misterior 
bofder  III  the  axilla,  carried  across  to  the  anterior  aspect  of  the  joint,  and 
brought  out  on  the  outer  Ride  of  the  coracoid  process.  In  either  case,  the 
hrgv  flap  containing  the  deltoid  muscle  must  then  be  cut  Uy  a  sweep  of  the 
kaifv  dfiwnwards,  and  raised  by  tlio  assistant.  The  heel  of  the  knife  is  now 
to  be  laid  on  the  head  of  the  bone,  the  capsule  of  the  joint  cut  across,  and  the 
iftUchmescs  of  the  muscles  to  the  tuberosities  divided.  In  order  to  facilitate 
^chtt  p*rt  of  the  operation.  It  is  genendly  recommended  that  the  arm  should 


9^  100 — JUnpnULlun  at  \hr  Shnnl*l9r -joint     Oi>fnlnK  tlic  Qiiwnilf?,  %uA  making  Inovr  F1a]«. 
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be  ouTtcd  forcibly  inwards  across  the  chest.  This  may  readily  be  done  in 
di»ecting-roora,  or  in  actual  practice  when  the  limb  i?  removed  for 
of  the  humerus,  the  hon*?  being  entii-e  ;  but  in  the  case  of  com- 
minnted  fracture  hi^li  np.  thi*  lever-like  action  of  the  b^me  cannot  be  put  in 
Ihrofiy  Mid  it  is  suimetime^  nu  easy  matter  to  detach  the  head  from  the  glenoid 
tarnty.  In  order  to  do  this,  I  liave  found  it  neceasjiry,  nftcr  opening  the 
tapsalc,  to  seize  the  npfter  fnigmeut  and  draw  it  forcibly  downwards  and 
otttvur)  Ttintr  the  fiiitrers  between  the  head  and  the  glenoid  ciivity, 

in  order  che  muKcles  inserted  into  it.     After  the  head  of  the  bone 

hfli  baca  turned  out,  the  knife  mast  be  passed  over  it  and  carried  down  for  a 
fiMttOce  of  tiYtout  three  inciies  close  to  the  bone  at  its  inner  side  (Fig.  49). 
Thm  ffor|^<(jn  llien  cuts  across  the  soft  pxirts,  so  as  to  form  the  inner  flap. 
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While  he  in  doin^  ihx^  the  Rssistiint  to  whom  this  duty  is  eatrii8to<l,  nitutt 
follow  the  knife  with  his  hands,  graspiiiff  firmly  the  whole  thickness  of  thr 
inner  flap,  so  m*  to  c^nnpre**  the  axillary  artery  (Fig,  5o).  The  Snrpfon 
Rhoiild  not  finish  cutlia^  the  flap  unt.il  the  nsBiRtant  tells  him  that  he  holds  the 
vcHScl  firmly,  and  then  he  mitBt  )>e  carofol  not  to  injure  his  afiBtstant's  fingeira. 
The  artery  will  be  found  to  he  e.nt  lonj;  in  the  middlo  of  the  inner  flap,  and  a 
few  Bmaller  branehes  may  Iwj  ref|nired  t<t  he  lied  at  its  inner  ani^le.  and  in  the 
deltoid.  The  Rtump  aller  it  ia  healed  will  preaent  ttio  appearanco  shown  in 
Fig.  :.:i. 

Unices  the  delt-oid  is  well  devehtped  and  well  covered  hy  siibcutaneons  fat. 
it  is  usually  im]x>B8ibIe  to  make  a  Hap  sufHoiently  wide  to  form  an  efficient 
covering  liy   tninHfixion.  and  it  Diust  Chea   l>e  ntiscd  hy   dissection.    Tb« 


Fi(.  60.— Amputatioii  at  the  Hhonklerjulul.    IlalUliig  VmmJb  In  the  Itttttr  FUp. 


line  of  the  incision  through  the  skin  (Corresponds  ejca(*tly  with  that  joat 
described,  lu  tutfnitiTijj  on  the  rij^ht  side,  the  Surijcon,  st^ndini^  l)elow  lh« 
shoulder,  grasps  the  arm  und  eanies  it  fliightly  ovur  liie  trunk  ;  he  com- 
meaoMliis  incision  well  behind  the  acromion,  and  a  short  distance  below  the 
spin**  of  tlie  Eikmpula,  near  tlie  fto8ierior  f(»ld  of  the  axilla,  carrying  it  down- 
wards to  the  It.*  wl  of  the  inni^rtion  of  the  deltoid,  and  then  across  tht*  outer 
tide  of  the  ami  and  upwards  to  a  jHjint  a  little  ext(.^rnal  to  the  roracoid 
process.  He  thus  t'ollow.s  the  ordinary  rule  of  cutting  from  his  left  hand  U> 
hiii  right.  On  tbe  left  side  the  direction  of  the  incision  is  revorsed.  Tho 
deltoid  being  dis-tected  up,  the  joint  is  o|k:Ded  and  the  inner  flap  cut  in  the 
way  above  de»*crik'<l.  The  ilelioid  Hup  tuuy  he  raised  by  means  of  a  short 
knife,  should  the  o[>erator  prefer  it :  a  broad  bistoury  is  \i:T;^  couvuuieDt. 
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■  ^ '  lie  chaapud  for  u  long  aaipiilutini^  knife  after  the  joint  is  ojtened. 

I  IhmI  itf  4>jH.Tutin^  i6  6{)4M-.J£illy  wlupted  to  canes  of  disease,  aud  more 

KfWiooUrlf  of  tumonuB  uf  tbu  bumcrus,  by  which  the  soft  ]Mirt8  are  stretcbed 
Bind  thinned. 

H     AmpQtAtion  bj  anttro^yoatfrior  Jfap^,  or  Li.sfranc's  method,  differs  some- 

■  vhat  from  thi*  uptTMion  de8cril>ed  aljove.     It  is  thui*  perforinod  . — If  it  is  the 
I  Ml  ann  Ih^t  i»  to  be  n.*ttunc<L  the  Surj^et'O  jj^iisps  the  limb  ns  near  the  elbow 

m  piiHiiblr,  and  carries  it  outwards  nearly  to  a  right  angle  with  the  trunk. 
I       He  Uivn   infierts  the  knife  iininediat-'ly  in  front  of  the  posterinr  fold  of  the 
I      uilk*  and  jiafeini;  it  furwaniit  bu  that  it  crosac^  the  neck  of  the  huniornfl  at 
tU  portcnor  ns{»ect  immediately  below  the  bead,  )ic  makes  the  point  emerge 


Flft.  M.— AmputAtluii  at  Uifi  Mionldpr  tiy  N]W<iirr'K  Mfftbod. 

jTW  in  front  of  the  acromion.  The  knife  in  next  bronght  out  in  such  a  way 
•  loeot  a  m*atly  ronruled  flnp  some  four  inehefl  or  mow  in  length  from  the 
pQtftfMir  ■sjKrt  of  the  limb.  The  arm  is  then  crossed  over  the  t»ody,  the  joint 
tfrBed^aod  the  operation  fininhed  in  the  same  way  as  that  previously  described. 
iifipenLin^on  the  right  side  llie  transfixion  ik  made  from  a  point  imniediat^^ly 
m  frmjl  <»f  the  A<^romion  to  the  [Histerior  luirder  nf  the  a.\ilI:L  The  gn-at  raiiidity 
fWi  ^h  p'.'ration  can  Imi  performed  ciiuscd  it  t<i  Ik*  liiL-bly  appreciated 

Wwn- t'  i'-n  **i  ehloroform.     It  leaves  the  scar»  however,  in  a  more 

nj»  'ioD  thnn  when  a  pure  deltoid  flap  iK  raised. 

J  '  at  thf  Shoultlff  bf/  tht*  Oral  Method, —  In  cases  in  'wbicli.  from 

lllgc  "-'  l>one,  the  manipulations  necessary  for  amputation  by  tninsti.\ion 

t|ni«M4jlef  the  method  ongimilly  invented  by  Larrey,  or  some  m(.kdificiU;ion 
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of  it,  must  1h!  ai]opte(].  Ijjirrey  comraenfie<l  liia  operation  byavcrtit^al  incision 
down  to  tlie  bone,  about  two  inohen  in  lenjjtli,  atartinp  from  immediately  below 
the  acromion  procws.  He  th«u  IjikI  the  wtmini  held  upeu  by  an  assistant,  ami 
passed  the  knife  round  tlio  bone  in  fnint.  incliniu*:  its  point  downwards  so  iw 
to  brin^  it  out  in  the  axilla  at  it«  lower  bottler  done  to  the  inscvtion  of  Ute 
pectomlis  major  and  in  front  of  the  nxillarr  artery  :  a  flap  was  then  cut 
by  transfixion,  and  the  pectoralis  major  divided.  The  knife  was  theu  paAw^I. 
behind  the  Iwne  and  brought  out  in  the  axilla,  posterior  tt»  the  vetwels,  and  a 
seamd  flap  euD  includin},^  the  insertion  of  the  latiAsimnK  dorsi.  Thene  flafw 
were  turnetl  olf  the  humerus  by  a  few  touches  of  the  knife,  and  held  on  iine 
side  by  an  u^i^taiit  wliile  the  joint  was  opened  and  disarticulated.  The  knifr 
was  then  made  to  phde  to  the  axilhtry  side  of  the  bone,  and  carried  downwardft 
with  its  edjfe  towards  the  humerus  till  the  assistant  could  ^^rasp  the  artery : 
Hnally,  the  axillary  vessels  and  thu  remnining  skin  were  divided  "at  the  level 
of  the  inferior  angles  of  the  two  flaps.**     The  result  was  a  Bomewhat  irregular 

oval  amputation.  In  Larrey's  Memoirs  there  is 
a  fi^re  showing  that  the  flaps  were  cut  by 
transfixion. 

The  mr^st  impf)rtant  modification  of  this 
method  iH  that  of  S[K'uce,  which  is  specially 
adapted  for  j^un-shot  wounds  of  the  U])jK»r  end 
of  the  humeros.  It  consists  in  making  the 
vertical  incision  further  forwards,  commencing 
it  just  external  to  and  l>clow  the  tip  of  Uie 
coracoid  process,  as  in  excision  of  the  shoulder' 
joint,  and  carrying  it  downwards  to  the  lerel  of 
the  insertion  of  the  deltoid.  The  incision  ought 
to  exjx«e  the  tendon  of  the  long  head  of  tlie 
biceps  lying  pmdiel  to  it  This  may  be  turned 
(»n  one  side.,  and  the  joint  opened  and  examined  ; 
and  if  from  the  state  of  the  parts  it  be  still  con- 
sidere*!  necessary  to  amputate,  the  operation  is 
completed  by  making  an  oval  incision  though 
the  skin  from  the  end  of  the  original  cut,  taking 
care  not  to  go  so  deeply  on  the  inner  Hide  as  to 
wound  the  vessels.  The  outer  flap  is  then  dis- 
sected up,  80  as  to  enable  the  Surge^^n  to  get  his  knife  internal  to  the  head  of 
the  bone,  betwc4*n  it  and  the  axillary  artery  (  Kig.  ."•!).  The  assistant  follows  the 
knife  with  bin  hands,  antl  grasps  the  vessels,  and  the  operation  is  finishetl  by 
dividing  the  axillary  vessels,  and  the  tissues  left  uncut  at  the  inner  side. 

In  this  mode  of  oix'rating  much  b>S8  of  bkKxl  may  be  saved  by  securing 
the  vessels  cut  in  the  Hret  part  of  the  operation  before  opening  the  joint  and 
proceeding  to  the  division  of  the  tissues  at  the  inner  side  of  the  arm. 

Of  ibesi*  op**nitioiiH.  Spcuce^s  method  is  best  whenever  it  is  practicable.  In 
tumonre  of  the  head  of  the  Ixine  the  Hap  method  by  dis'MK'tion  is  jiot  suitable, 
as  it  is  often  necessary  to  remove  a  great  part  of  the  deltoid.  In  guu-shot  or 
shell  wounds  the  Surgeon  is  often  obliged  Ui  do  a  more  or  less  irregular  opi'ra- 
tioD  owing  to  the  injury  to  the  soft  parts.  The  transfixion  mcthotis  are  never 
to  be  recommendetl,  unless  for  some  reason  rapidity  of  perfonnaiicu  is 
dMirable. 
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Ltetion  of  the  Arm  with  the  Scapula  and  part  of  the  Clavicle. 
— Th<-re  iire  u(  leiisi  t'onrtrt-n  ras<.*s  rernnlcii,  turumcnc-ing  witli  **liC'sel)it;n'K  in 
17.H7,  m  whiVh  recovery  has  taken  pluce  after  tlie  whole  upper  limb,  together 
wtth  the  w^pulii  and  a  greater  or  \vsa  part  of  the  clavicle,  has  l>eea  torn  away. 
6adi  OBflcs  6u^cBU*d  the  possibility  of  removing  the  sunie  fatrts  for  tumours 
iavBding  the  bones  in  tliuL  region,  anil  in  injuries  in  which  sufficient  covering; 
■  DOft  left  for  un  oniiuary  amputation  at  the  Hhoulder. 

Tbc  openitiou  has  now  been   performed  probably  in   nearly  one  hundred 

In   IfiXT,  Paul   Berger,  in  a  ujonograph  on  the  subject,  collecU'd  lifty- 

chiefly  from  French  literature.     In  3«J)0  ChaTasse  publishetl  a  table 

-.  including  one  of  Ids  own,  in  which  the  operation  had  been  per- 

wr  removal  of  large  tumonrs.     The  immediate  mortality  from  the 

been  about  1  in  .'>  for  cases  of  disease,  and  1  in  8  for  injnry.    It 

to  lay  down  definite  rales  for  its  performance,  as  the  lines  of 

on  must  necessarily  vary  with  the  size  and  situation  of  the  tumour  or  the 

ic  soft  part«  in  an  injury. 

the  first  step  is  to  expose  the  subclavian  artery  and  vein,  and  to 
diride  them  l>etweeu  two  ligatures.  This  iH  most  easily  done  by  removal  of  the 
iai<l<Ue  third  of  the  clavicle,  by  an  incision  reaching  fixjm  the  junction  of  the 
inner  and  middle  thirds  to  near  the  outer  end.  The  bone  should  be  carefnlly 
chuftft'^  with  a  periosteal  elevator,  and  dindcd  at  the  outer  border  of  the 
ulemo-masloid.  care  being  taken  to  protect  the  parts  beneath  white  sawin<:. 
The  clavicle  i»  then  raised  and  separ-itcd  from  the  parts  under  it,  and  ay-ain 
(hridcd  clo«e  to  the  corac<>-clavicu!ar  ligamentn.  The  subclavius  muscle  and 
Ibe  fa«cia  under  it  are  then  taitifully  divided,  and  the  great  vessels  exposed 
And  divided  Ijetween  two  ligatures,  the  artery  being  tied  before  the  vein  to 
pnreDt  eongestion  of  the  limb.  If  time  in  of  g^reat  importance,  the  vessels 
mty  Binply  be  clamp<d  in  fon.'i-prcasare  foiveps  and  tied  afltT  removal  of  the 
limb.  The  Aupnia'apular  artery  and  vein  may  alstj  )>e  divided  and  secured  at 
this  fttage  of  the  operation.  The  subsei^uent  stefw  liave  been  carried  out  in 
ways,  of  which  that  recommended  by  P.  Eierger  is  probably  the  best. 
lent  is  brought  to  the  edge  of  the  table  so  that  the  whole  scapuhir 
TPjjion  pn)je<*is  over  it.  The  ar-m  being  al)ducted  and  the  Surgeon  standing 
I  beiween  it  and  the  body,  an  incision  involving  the  skin  and  fat  only  is  c<)m- 
■  Oftoced  in  the  middle  of  that  already  made  for  the  removal  of  the  ]>ortinn  of 
^LA|davieIc  and  carried  downwards  and  forwards,  passing  just  external  to  the 
^Hpc^id  pnxreMS,  and  then  over  the  anterior  part  of  the  deltoid  to  the  level  of 
"  llie  lower  iKirder  of  the  axilla.  It  is  then  curved  inwards  and  backwirds,  so 
Mlocnv;  thn  inner  ^ide  of  the  arm  at  the  lower  limit  of  the  axilla,  jxt^ing 
orortfae  pectoralis  major  and  latissimiiR  close  near  their  insertions.  From  the 
ior  bonier  of  the  axilla  it  is  continued  downwards  and  backwards  to  the 
anglr  4if  the  scapubt.  This  antero-iufcrior  flap  is  raised  for  a  t^hort  dis- 
and  ttie  [»ectonilis  major  and  minor  are  then  divided,  the  latter  close  to 
The  si-apula  now  fulls  away  from  the  body,  fully  ojjcning  up  the 
atwi  the  brachial  plexus  is  now  Ut  he  divided.  The  Surgeon  now  places 
f  nii(«de  the  arm,  which  is  carried  mross  the  chest,  so  lu  to  expose  the 
rt'gioD  behind.  The  ftostero-fluiierior  Hap  is  thou  rut  by  an  incision 
PI  the  onUr  end  of  that  made  for  removal  of  the  portiou  of  the 
.  uncd  shai-jily  downwards  over  the  spine  of  the  scapula,  and  cod- 
ItaiMd  to  the  point  at  which  the  auterior  incision  ended  over  the  inferior  angle. 
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divide  the  masnnlo-spiml  ner\-i?  by  a  firm  sweep  of  the  knife  round  fcho  back  of 
the  iione  (Fiir.  47),  if  the  ampuUktion  bi  performed  in  that  |Mirt  of  the  arm 
where  this  iiltvl*  wiuds  round  the  liainerua.  The  optTalion  is  alsn  fceiiuentlr 
performed  by  anteru-posterior  flaps.  In  this  method  the  anterior  flap  int-hide* 
thtf  biceps  and  brachiaiis  anticus,  and  the  posterior  contains  the  trifops.  The 
brachial  artery  and  the  median  nerve  may  be  left  in  either  flap  as  may  seem 
most  convenient  to  the  operator,  but  care  must  Ite  taken  that  the  artery  ia  not 
picpjcd  dnririir  transtixitm.  The  choice  of  the  operation  depends  soitiewimt 
npon  the  con<liti<tn  of  the  limb  ;  if  it  be  muscular,  the  circular  or  modified 
circular  will  ^^ivt;  the  best  reanltn. 

▲mpntation  at  the  Shonlder-joint  may  be  performed  by  the  flap  or  the 
oval  method.  If  it  be  required  for  injury  the  oval  is  preferable,  but  the  flap 
method  may  alH<(  l>e  t'luployed.  If  it  l)e  for  a  tumour  uf  the  up|)er  end  of 
the  bone  the  flap  metho^l  by  dissection  will  be  found  the  best  uperatioo. 


KlfC   iK  -Ain{mlati<m  «l  Ibc  H)iMulilrr'>jllil  by  TruiiAllott. 


HaBmorrliaico  during  the  operation  must  l>e  prevented  by  the  means  described 
at  pages  47  and  ^0.  ■ 

in  oi>oratin£;  by  iramfixion,  a  long  narrow-bladed  knife  should  be  nised.  ' 
One  MsiHtaut  must  have  charge  of  the  limb  ;  another  should  raise  the  flap  ; 
and  a  third  .nitiHt  follow  the  knife  at*  it  cntA  behind  the  humerus,  and  gmsp 
the  iiuier  flap  with  the  axillary  arlvry,  s*)  aa  to  pn^vunt  hjeniorrhasrc  from  this 
vessel.  An  assistant  holding  the  arm  away  from  the  body  so  as  to  relax  the 
deltoid,  Uie  knife,  instead  of  being  enteix'd  by  a  puncture,  should  make  a 
small  ent,  al>ottt  an  inch  in  length,  to  the  point  at  which  iransHxion  is  to  be 
made,  so  as  to  prevent  that  jaginng  of  the  integuments  by  the  heel  of  the 
itiBtmiuent  which  would  otherwise  <.»ccur.  if  the  operation  be  on  the  ri^hl 
side,  the  Murgoon  stfinds  Itefore  the  {>atieat,  and  the  point  of  the  knife  shoiild 
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■be  mteftil  midwaj  between  the  acromion  and  the  coracoid  process  (Fit%  48) ; 

Bwpd  beiag  CMTJed  dirvctly  aoroae  tin.-  joint  and  capsule,  Bhould  pafi8  out  well 

^wWod  the  icromion.  iu)d  al'out  an  inch  bolow  the  spine  of  the  scapula.     If  on 

tbe  ii|^  «i4e,  the  Siir{^>n  stands  Miind,  and  the  fioint  of  the  knife  must  l>e 

well  behind  the  acromion  below  the  spine  of  the  scapula,  at  the  pttsterior 

of  the  axilla,  curried  ucross  to  the  anterior  aspect  of  the  joint,  and 

teuQgfat  ont  on  the  outer  side  of  the  coracoid  process.     In  either  case,  the 

Wgp  flap  containing  the  deltoid  mn^lc  mnst  then  be  cut  by  a  sweep  of  the 

kur«  downwards,  and  raised   by  the  aaKistant.     The  heel  of  the  knife  is  now 

(6  li«  laid  on  the  head  of  the  bone,  the  CApsulo  of  the  joint  cnt  across,  and  the 

•ttachnents  of  the  musette  to  the  taberosities  divided.     In  order  to  fiurilitHte 

Uiii  part  uf  the  operation,  it  is  getiendly  recommended  that   the  arm  should 


9%.  Ml— AkiimtiUoii  tt  tXtt  SlinntttcT-JoInt    OitqIdk  the  Cftiwolr,  «nd  making  Inner  flxp. 

he  ouried  forcibly  inwards  across  the  chest.  This  may  readily  be  done  in 
Ih*  dii»ecting-rt>om,  or  in  actual  practice  when  the  limb  is  removed  for 
4mm0  of  the  humerus,  the  bone  beinj?  entire  ;  but  in  the  case  of  com- 
ainatod  fhirtnrc  hiirh  up,  the  lever-Iike  action  of  the  bone  cannot  be  put  in 
Ibtre,  utd  it  is  sttmetim»/fi  no  easy  matter  to  detach  the  head  from  the  glenoid 
orriCT.  In  order  to  do  this,  I  have  found  it  neccwary,  after  opening  the 
mfwnle,  to  seite  the  upi»er  fragment  and  draw  it  forcibly  downwards  and 
•lotwkids  by  inaertintr  the  fingers  l)elween  the  head  and  the  glenoid  cavity, 
in  onfcsr  to  divide  the  miiwles  insert^'d  into  it.  After  the  heati  of  the  bone 
kas  bevn  tnmed  out,  the  knife  must  be  piiss4>d  over  it  and  cnrriod  down  for  ■ 
diaiaooe  of  aljout  three  inches  close  to  the  bone  at  it-s  inner  side  (Fig.  4i^). 
Th«  Sonreun  then  cots  across  the  soft  ;»arts,  so  as  to  form  the  inner  flap. 
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While  ho  is  <ioinfr  this,  the  assistant  to  whom  this  duty  is  entrnstod.  luoat 
follow  the  knife  with  hiu  hands  jl^^i'aspinij  6rmly  the  whole  thickncits  of  tht^ 
inner  flap,  sn  a.s  to  compress  the  axillary  Lirtery  (Fig.  hu).  The  Siirijcon 
flhould  not  finiHli  fUtLiujcr  the  Hap  until  the  assistant  tells  him  that  he  holds  the 
vessel  firmly,  nnd  then  he  munt  lie  careful  not  to  injure  his  asuistAnl's  finger*. 
The  artery  will  be  found  to  he  cut  long  in  the  middle  of  the  inner  flap,  and  a 
few  smaller  branches  may  he  re<pnred  U»  hv.  tied  at  its  inner  ao^rle,  and  in  thr 
d<iltoid.  The  stnmp  after  it  iR  healed  will  present  the  appearance  shnwn  in 
Fig.  :,2. 

Unless  the  deltoid  is  well  developeil  and  well  covered  by  Hubcutaneons  fat. 
it  is  usaally  impossible  to  make  a  llap  suffieieiitly  wide  to  form  an  efficient 
covering   by   tranHiixion,  and  it   must   then    he  raised  by   disiiection.     The 
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line  of  Uie  incision  through  the  skin  corresponds  exartly  with  that  just 
descnticd.  In  o)»eratiMg  on  the  right  side,  the  Surgeon,  standing  below  the 
•honlder,  grasj>s  tlie  arm  and  carrien  it  nlightly  over  the  trunk  ;  he  eom- 
ntcooes  \m  incision  well  behind  the  acromion,  and  a  sltort  distance  below  tlie 
*pine  of  the  wiapula.  near  the  iHwterior  fold  of  the  axilla,  carrying  it  down- 
wards to  the  level  of  the  tnsrrtiim  of  ihe  ck'ltoid,  and  then  aeross  the  ontcr 
Aide  of  the  arm  and  upwards  to  a  jioint  a  little  cMenial  to  the  coracoid 
proocfis.  He  thut*  follows  the  ordinary  rule  of  cutting  from  his  left  baud  U> 
his  right.  On  the  left  side  the  direction  of  the  iuoision  is  reverfied.  Tba 
deltoid  Ijeiiig  diM.<cv(.te<l  up,  thf  joint  is  0{>cne<l  and  the  inner  Hap  eut  io  the 
way  aU>ve  deticril»ed.  The  deltoid  flap  may  Im.*  i-uiscd  by  means  of  a  short 
knife*  should  the  operator  prefer  it ;  a  broad  bistoury  is  very  convenient. 


AMPUTATION   AT    THE    SHOULDEJt, 

inged  for  n  lon^  amputating  knife  after  the  joint  is  opened. 

uf  MiHTiiting  is  sptH'iafly  iwiapted  to  cnsos  of  diBcase,  and  more 

IWtimlttTlf  of  uiniours  uf  tbe  hnmurngj  by  whicli  tlie  soft  parts  art*  8trot<'h(xl 

•od  ihtnii<*<L 

AlitpuCAtion  br  nntero-jwsterwr  tfnps,  or  Lisfranc's  method,  differs  some- 

from  the  ojK'ration  descritied  above.     It  is  thug  performed  : — If  it  is  the 

arm  thjil  is  to  be  renu'ved.  tlie  Surireon  grasjjs  the  limb  as  near  the  elbow 

«  V  'id  carries  it  outwards  nearly  to  a  ripht  anple  with  the  trtmk, 

\\it  •  rt^  th^'  knife   immediately  in  front  of  the  posterior  fold  <if  tlie 

uiUa,  and  pa«inir  it  forwanbt  so  that  it  crofwes  the  neck  of  the  hmnerns  at 

Nft  pm«rior  aspect  immediately  t>e1ow  the  head,  he  mak(.f)  the  point  emerge 


fygr  &1  — AutiMiUtlnh  At  thv  Sliunliln-  kiy  ;<i>«nc«'>  Method. 


to  fiont  of  thi»  acromion.  The  knife  is  next  brought  out  in  such  a  way 
«  to  tal  a  neatly  rounded  flap  some  fcmr  inchej*  or  more  in  len^h  from  the 
jtaCrnitr  aiti>ect  of  the  limb.  The  arm  is  then  crossed  ox*er  the  l»ody,  tbe  joint 
upraiTtj,  and  the  ofienktion  finished  in  tbe  same  way  a»  that  proviotisly  descnM. 
laoppeniin^nn  the  rifjht  side  the  transfixion  is  mnde  from  a  point  immediatoly 
m  friml  of  thr  aemmion  to  the  posUfHrir  bonier  of  the  axilla.  The  irivat  ra]tidity 
viUh  which  this  o[.»cration  can  l>e  performed  oauwMl  it  t*t  be  biirhly  appreciated 
l|rK»r>  t!.f  iiiventiun  of  «!hloroform.  It  leaves  the  scar,  however,  iu  a  more 
pOJ'  >(iou  than  when  a  pun*  deltoid  flap  i»  raisefl. 

mwn  at  thr  Shouhitr  hif  Uifi  Oval  3/et/tmi. — Iu  ca^es  in  which,  from 

■«if  the  l»on«-,  the  munipnlations  necessary  for  amputation  l»y  transtixion 

inpoofliblc,  the  method  originally  invented  by  I^arrey.  or  ftome  modification 
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of  it,  miiftt  Ih*  adopted.  Larrey  coramence<l  liia  nperation  by  a  vertical  inciiion 
down  to  the  iKinc^Blxiub  two  inrheti  in  lonjjtb,  starting  from  iramediiifcely  below 
the  acromion  proc<f»8,  He  tbcn  liiul  the  woutid  held  open  hy  an  u&iisUiot,  and 
passed  the  knife  round  tlie  b<>ne  ia  fr'int,  incliiiin*:  ita  point  downwunls  so  a» 
to  brinu  it  out  in  the*  nxilhi  at  it8  lower  boixler  close  to  the  insertion  of  thi* 
pectorairs  major  and  in  front  of  the  axillarj'  artery  ;  a  flap  was  then  cut 
by  tranKtixion,  and  the  pectoralis  major  divided.  The  knife  was  then  passed 
behind  the  Ujne  and  hroncrht  out  in  the  axilla,  posterior  to  the  vonftels,  and  a 
second  flap  cut  inrlndin;^  the  iuRTtiim  of  the  latiKsimus  dorsi.  These  flaps 
were  turned  off  the  humerus  by  a  few  touches  of  the  knife,  and  held  on  »mi' 
side  by  an  assistant  while  the  joint  was  opened  and  disarticulated.  The  kuifr 
was  then  made  to  ^lide  to  the  axillary  side  of  the  bone,  and  curried  downwards 
with  its  ed^  towards  the  humerus  till  the  assistant  could  crasp  the  artery  : 
flnally«  the  axillary  vessels  and  the  retnainin^  skin  were  divided  *'at  the  level 
of  the  inferior  angles  of  the  two  Haps/'     The  result  was  a  somewhat  irrej^uhir 

oval  amputation.     In  Larrey's  Memoirs  there  i»* 
jj|^to  a  figure  showing  that  the  flaps  were  cat   by 

■^^  ^V  transfixion. 

Y        J      ^H  The   most    important    modification    of   this 

^'   ^^         ^^  method    is   that  of  Spcnce,  which    is  specially 

adnjited  for  gun-shot  wounds  of  the  npper  end 
of  the  hnmcras.  It  consists  in  making  the 
vertical  incision  further  f(»rwards,  commenciog 
it  just  external  to  and  below  the  tip  of  the 
C5oracoid  process,  as  in  excision  of  the  shoulder- 
joint,  and  carrying  it  downwards  to  the  level  of 
the  insertion  of  the  deltoid.  The  incision  ought 
to  expose  the  tendon  of  the  long  head  of  the 
biceps  lyinj;  parallel  to  it.  This  may  be  tnmed 
on  one  side,  and  the  joint  op(?ned  and  examined  ; 
and  if  from  the  state  of  the  parts  it  he  stilt  cod- 
sidered  necessary  to  amputate,  the  operation  is 
completed  by  making  an  oval  incision  through 
the  skin  from  the  end  of  the  original  cut,  taking 
care  not  to  go  so  deeply  on  the  inner  sirle  as  to 
wound  the  vessels.  The  outer  flap  is  then  dis- 
■octcd  np,  80  as  to  enable  the  Sni^eon  to  pet  his  knife  internal  to  the  head  of 
the  bone,  betwwn  it  and  the  axillary  artery  ( I'ig.  a  I ).  The  assistjint  follows  the 
knife  with  his  hands,  and  graaps  the  vessels,  and  the  oijeration  is  finished  by 
di^^ding  the  axillary  vchsoIs,  and  ihe  tissues  left  uncut  at  the  inner  side. 

In  this  nnxle  of  o^M-ruting  much  loss  I'f  blood  may  be  saved  by  secoriog 
the  vessels  cut  in  the  first  part  tif  the  operation  befoa*  opening  the  joint  and 
proceeding  to  the  ilivision  of  the  tissues  ut  the  inner  side  of  the  arm. 

Of  thcjwi  ofK'nitiiins,  Spenoo's  method  is  l>e«t  whenever  it  is  practicable,  Ln 
tumonn*  of  the  h»wl  of  the  Inme  the  fla|i  method  by  dissection  is  jint  suiuUIc. 
as  it  is  often  nrr'-wsar)'  to  a-move  a  gn.'at  part  of  the  deltoid.  In  gun-shot  or 
aliell  wiiunds  the  .Surgeon  is  often  oblignl  U)  do  a  mr»re  or  less  irregular  tipcra- 
tion  owing  to  the  mjur>*  to  the  sofc  parts.  The  tranHtUion  methodn  are  never 
to  be  Ttoommended.  unless  for  some  reason  rapirlity  of  perfonnaucc  ia 
dcnrabte. 
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ABApmtation  of  the  Arm  with  the  Scapula  and  part  of  the  Clavicle. 
— There  are  at  Iciist  Iburtrvn  i'um's  reionic*!,  conuncnciMji;  with  <'l)es(l(ifirs  in 
I7it7,  in  whirh  rt't'overy  has  inken  place  aOer  the  whole  upj:>tT  limh.  together 
with  tbe  st'iipuhk  uiid  u  ^ruater  or  lefiH  part  of  the  claviele,  hits  Itecn  torn  ii\ray. 
Hcirh  ceM«  buirgesicd  the  possibility  of  removing  the  ssuiiu  paits  fur  tumuura 
^f^ijgg  the  bonei)  in  that  rcgiou*  and  in  injuries  in  which  Hutftcient  covering 
^H^fbft  for  an  ordinary  uniputatiun  at  the  shoulder. 

TS  0|>en*tion  has  now  been   performed  probably  in   nearly  one  hundred 

cftKB.     In   I8.S7,  Paul  lierger,  in  a  monograph  on  the  snhjet-t,  collected  fifty- 

<me  c*«e«  chiefly  from  French  litei-atnre.     In  1890  Chavasse  published  u  table 

«f  i4  rasfts,  ineluding  one  of  his  own,  in  which  the  operation  had  been  per- 

Ibmcd  for  the  removal  of  lar^e  tumonrs.     The  immediate  mortality  from  the 

Openlion  haa  been  about  1  in  U  for  cases  ofdiReiise.  and  I  in  3  for  injury.    It 

ii  impoesible  to  lay  down  definite  mles  for  its  performance,  as  the  lines  of 

inriiiioQ  ina»t  necessarily  vary  with  the  size  and  situation  of  the  tumour  or  the 

lition  of  the  m%  partfi  in  an  injury. 

[n  alJ  GSMv  the  first  step  is  to  ejq)08e  the  subclavian  artery  and  vein,  and  to 

liride  them  between  two  lij^atureti.    This  is  most  cjisily  done  by  removal  of  the 

atddle  third  of  the  clavicle^  by  an  incision  a*aching  from  the  junction  of  the 

■  inn«r  and  middle  thirds  to  near  the  outer  end.     The  bone  should  Ire  carefully 

Krtlifttied  with  a  periosteal  elevator,  and  divided  at  the  outer  border  of  the 

^l&KTio-mafitoid,  care  being  taken  to  protect  the  parts  beneath  while  sawing. 

^^^h  c^vide  is  then  raised  and  separated  from  the  parts  under  it,  and  again 

PHMted  oloee  to  the  coraco-clavicutar  liganients.     The  subclavius  muscle  and 

ibe  fascia  otider  it  arc  then  carefully  divided,  and  the  great  vessels  exposed 

wnd  divided  lictween  two  ligatures,  the  artei7  being  tied  l>efoa'  the  vein  to 

ptvrent  congestion  of  the  limb.     If  time  is  of  great  importance,  the  vessels 

may  simply  be  clamped  in  forei-pressure  forcejis  and  tied  after  removal  of  the 

I     Icmb.     Tlie  f*upraacapalar  artery  and  vein  may  also  be  divided  and  secured  at 

Hthia  ataipe  of  the  operation.    The  subseijuent  steps  have  been  carried  out  in 

W  TBriooi  ways,  of  which  tfiat  recommended  by  P.  Berger  is  probably  the  best. 

The  patient  is  brought  to  the  edge  of  the  table  so  that  tiie  whole  scapular 

Rpon  |>rojecte  over  it.     The  arm  being  ahductcd  and  the  Surgeon  standing 

Ixlwccn  it  and  the  body,  an  incision  involving  the  ekin  und  fat  only  is  com- 

IB<»r'^  io  the  middle  of  that  already  made  for  the  remiival  of  the  portion  of 

»tbe  clavicle  and  farrieil  downwards  and  forwards,  passing  just  external  to  the 
(•ocamsd  prtictM,  and  then  over  the  anterior  part  of  the  deltoid  to  the  level  of 
Uk  '    rder  of  the  as^illa.     It  is  then  curved  inwards  and  backwards,  so 

M  1'  'J^  inner  side  of  the  arm  at  the  lower  limit  of  the  axilla,  passing 

ov?rlhe  pectoniHs  major  and  latiseimns  close  near  tbeir  insertions.     Prom  the 
poiteTior  border  of  the  axilla  it  '\a  continue<]  downwards  aiul  backwards  to  the 
IflWWiKle  of  the  scapula.     This  antero-inferior  flap  is  raised  for  a  short  dis- 
■^^n  ' '--  |iectoralia  major  und  minor  are  then  divided^  the  latter  close  to 

^^■it  The  Miipnia  now  falls  away  finm  the  body,  fully  op(.-ning  up  the 

^^^ha,  aiit^  the  brachial  plexus  is  now  to  Ih.*  divided.  The  Surgeon  now  places 
^Hnik'lf  outside  the  ann,  which  is  carried  across  the  chest,  so  ils  to  expose  the 
H^^alar  rvgion  behind.  The  po9tero-8U])erior  flap  is  then  cut  by  an  incision 
ii  ttarting  from  the  outer  end  of  that  made  for  removal  of  the  p<»rti(m  of  tlte 
rUricIe,  and  mr%  tii  nharply  downwards  over  the  spine  of  the  s^-npula,  and  con- 
Unued  to  thi:  point  at  whii^h  the  anterior  incision  ended  over  the  inferior  angle. 


I  12 


SPEC /A  L    A  MPUTA  TIONS. 


This  flop,  includiiiir  s^kin  and  fut  only,  is  rais«d  etiffirieiitly  to  eiposc  tbf 
whole  inaortiim  of  the  tm[H?ziu8,  whiclt  inn«i  llicn  be  rut  tlmmj^lu  Tht  limli 
ia  now  allowoil  to  fnll  helow  tlio  tnliU.',  so  a&  to  tilt  forward  the  upfx-r  part  of 
the  wftpula,  nnd  the  remaining  attnchments  arc  divided  in  the  followiajr  order, 
theomo-hyoid,  levator  nnfiuli  scapulte,  rhomboid  muscles  and  scrratuit  roi^rnoi. 
As  the  levutrir  is  cut,  an  assistant  must  he  prefMired  to  seize  the  pfisterior 
ficapuhir  iirtory  in  fortM-pix'ssiiro  fnrcept*.  The  RUpruKfrapulap,  if  not  ulrMwiy 
tied,  must  also  In?  sei/.ed  as  soon  as  cut.  The  bloedinjr  is  i!om]mralively  slipht, 
and  th4'  o]RTulion  is  by  no  means  dinicutt.  It  in  important  n\  i\\v  first  Kta*^ 
to  remove  enou^'h  of  the  inner  pirt  of  the  davicle.  othervnse  thero  may  be 
sunic  difficulty  in  securing  tlie  vein.  If  there  is  much  trouble  in  exposing  the 
vessels,  the  upfier  part  of  the  anterior  incision  may  be  made,  and  the  pectiiralb 
majttr  dividoil  tu  brini;  ihcm  more  easily  iiit*i  view. 

General  Results  of  Ampntations  of  the  Upper  lajnlK — Amputations 
of  the  npfter  extremity  are,  as  a  rule*  extroniely  snooessfui.  Fatal  shot^k  rarely 
occnrs  except  after  operations  at  the  shoulder-joint,  and  con8e«|UentIy  with 
good  hytjienie  surroundinpa  and  effieient  antiseptif^  treatment  almost  every 
uncomplicated  case  of  an»putation  in  the  upper  limb  sliould  re<'0Vfr.  Thi* 
doj;ree  nf  success  is  in  fact  common  at  the  present  time.  Where  these  advuu- 
tajjee  an:  not  to  he  ubtaine<l,  as  for  example  in  military'  surpery,  the  aveni°:e 
death  rate  has  been  from  :?0  to  34  per  cent,  for  the  arm,  and  from  6  to  10  per 
cent,  for  the  forearm. 

Am]iutation  at  the  shoulder-joint  for  injury,  althouirh  necessarily  more  fatal, 
is  very  !*uc(e»sfui  for  so  sevrre  a  procedure.  At  Univer-iity  C'olle^'o  Hospital 
I  have 'ionc  the  op<,'mtion  six  timen  with  one  fatal  result.  In  the  Kniilisb 
nnny  in  the  Crimea,  the  mortality  was  only  .H'l  p<T  cent.,  and  in  the  American 
Civil  War  it  wils  SD*:?  per  cent.  When  the  operation  is  pcrfonned  for  disease 
the  results  are  more  favourable. 

AsiiTTATniXrt  OK  THE  VocTV. — The  Phalanges  of  the  Toes  s<ddoni 
re<|uin-  aniputution  :  when  they  do,  they  may  be  removed  in  the  samo  wsy 
as  the  coiTespondiug  parta  of  tlie  hand. 

In  removinfT  n  too  at  the  Ketatarso-phalangeal  Articulation,  the  oval 
Tnethod  should  always  be  practis«.>d,  so  that  tliL-  solf  of  tliL*  fnot  nitty  not  be  out 
iuto(Fiif.  5:;).  The  articulation  is  sitnated  about  tlie  same  distaui^  abuve 
the  web  AS  the  pt>ini  of  tiie  toe  is  lielow  it.  and  the  incision  must  therefore  be 
rommcncc<l  alxtut  half  an  inch  above  this  point  (Fi^.  '^H), 

In  rem«»vin*r  any  <tf  the  three  middle  toes,  those  on  eai^h  side  must  be  forcibly 
•eparaiod,  and  at  the  same  time  flexed  as  much  as  possible  by  piooes  of  baudu^ 
pMWd  round  them.  The  toes  are  too  short  to  1m?  hold  aside  easily  by  the 
finffvrs  of  the  awiistant  (Fig.  5:^}.  The  forcibk'  flexion  of  the  neiu'hUmrlni;  toes 
rend*'r«  the  urticulittion  more  superficial,  and  prcatly  facilitates  the  operation- 
Amputation  of  the  Great  Toe  is  frequently  re<|uire<l  for  injury  and  for 
destrnriiun  «'f  the  nicutjirsn-phataupciil  joint  by  extension  nf  inflammation 
int4i  it  from  a  flufipnratins;  hnuion.  In  such  vaxm*^  tlic  head  of  the  metatarsal 
h<uic  should  never  be  i-emoved  if  it  can  |H>Kfiiltly  1m?  saved,  aa  it  forma  the 
anlt'hor  cxtri'mity  of  the  arch  of  the  foot  im  the  inner  side,  and  its  lofls  teudt 
to  CMUM'  the  foot  to  turn  outwards.  It  is  a  ctJtnmoii  error  to  leave  an  insuf!i- 
cienl  covering  for  the  heiul  of  the  Ujue,  the  great  size  of  which  .should  always 
b«  borne  in  mind.  To  avoid  this  the  operation  should  be  [>erforn)ed  by  the 
nicket-ahapod  incision,  the  oval  port  of  which  stiould  not  commonco  till  Che 
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reachetl  the  middle  of  the  proximal  phalanx,  and  should  pnss,  oil  the 

over  the  line  of  the  articulation  between  the  two  plmlaufjes.     This 

UDoaot  of  ci>vering  will  not  be  found  more  than  snffleient.     In  operations  for 

iBJnnr  it  ia  not  always  poBfiible  to  save  go  mnch,  but  alJ  should  be  preserved 

c*Q  be. 

totnioal  Guides  in  the  Foot.— In  operating  on  the  foot  beyond  the 
ri&ovaI  of  M'lHrute  tui*s.  certain  anatomical  gui<liu|;  (^loiiita  nnist  be  kept  in 
H  ntod  tome  of  which  are  DHually  per(.^e]>tible  even  in  cases  of  disease.  Oppo- 
Kat«  the  ankle-joint  are  the  two  malleoli.  The  tips  of  these,  it  mast  be 
Hnnambered,  are  not  opposite  each  other,  the  external  beiD«;  lower  down 
p  nd  posterior,  »•  that  when,  in  Syme's  operation,  or  in  Pirogoff^s,  the  direc- 
ts   tion  M  givcD  to  cut  Irom  the  tip  of  the  outer  malleolus  to  the  eorres(HindiDg 


nc-  M  -  litci4un  mill  IVnUtlun  of  Julnt  In  Aiiii*atiiUou  of «  Tti-. 

fia  the  oUier  side^  it  means  to  a  point  a  little  behind  and  Itcldw  the 

malliHilus. 

next  i>oint  of   im|»r>rtance  on  the  inner  side  ia  the  tubercle  of  the 

ill.  whit'b  form*!  a  rounded  prominence  aWut  half  an  inch  in  width. 

pCMterior  border  corresinnids  to  the  articulation  between  the  scaphoid  and 

tKobrad  of  the  astragalus  and  its  anterior  to  that  l>etween  the  scaphoid  and 

tbf  inl«mn1  cuneiform.    The  internal  cuneiform  is  about  one  inch  in  length, 

ft>that  at    "       '  fr(tm  the  anterior  edj;e  of  the  tubercle  of  the  scaphoid 

vin  be  f'l  ilaliun  l»etween  the  cuneiform  and  the  metatarsal  Ifone 

uf  ibfr  gmu  IOC,  immi^iiately  in  frnnt  of  which  is  the  well  marked  tuben'le  at 

Xht  Imm  of  thai  Itoue.     On  the  outer  side,  below  and  a  little  in  front  of  the 

eitjpnxa]  nialteoln«,  is  the  outer  tulxTcIc  of  the  os  chIcIs,  which  is  often  but 

;|y  fell-     Alvtut  the  middle  of  the  foot  the  tubercle  at  the  base  of  the 

ti«rtat?tT«nl  Umr  fonns  a  very  marked   prominence.      Midway  between 

the  \  ■■  fifth  nwlHtarsiil  bone  and  the  tip  of  the  external  mnllcolns  is 

tlie  •.  {\   Wween  the  cuboid  and   the  os  oalcis;    and  this   [toint  is 

.:e  the  tabercle  of  the  scaphoid  on  the  inner  side. 


SPEC  I A  L    A  MPUTA  TJOXS. 

The  Metatarsal  Bone  of  the  Great  Toe  oc<'uaionully  rcqaires  rcmovfl 

wbolc  or  ill  |)iirt.     The  «h«fU'  i-f  (he   Uiiu-  jimy  J>e  removed  by  one  of  two 
luethodB  ;   1,  hy  u  ruckft-slmjHKl  iiicigioii  :  :?,  hy  tiie  flap. 

I.  In  Arrtfntt/ihort  hy  the  ntckff-aJut/tet/  inrutum  the  knife  is  entered  on  the 
dorsum  of  tiie  fruit  oliout  Imlf  un  inch  he}»ind  the  tiirsa!  end  of  the  hone,  and 
rarried  viXow^  thr  line  of  the  bone  t*t  the  level  of  the  weh  lH.tween  the  Hr«t  two 
tiies  ;  it  is  tiien  swept  round  the  ^a'lit  tue.  forming  un  uviil  ineision.  On  tli*- 
tiuter  side  the  knife  must  ettt  the  Bkin  at  the  jK)int  at  whieli  the  wvb  joiuii  the 
^R'at  toe,  and  un  the  inner  nide  the  incisiun  must  correR[H>nd  oxoctlj  to  tLut 
un  the  onter.  The  oval  piirt  of  the  incision  must  not  be  eonimencod  too  soon  ; 
in  fact,  it  must  be  nearly  ein'ular,  or  the  a>vering  will  be  found  insutficient 
(Fij?.  5-4).  The  soft  parts  are  then  dissei'ted  an  cleanly  as  pfjasibW  from  the 
npf»er,  inner,  and  under  surfaiX's  of  the  iwncs,  taking  care  imt  Ui  leave  the 
sesumoid  bones  in  the  tiap.  The  knife  is  next  passed  between  the  iieu4^l  of  the 
metatarsal  l>4ine  and  the  next  toe  with  \{r  edge  turned  towards  the  toe.  It 
will  now  Im;  found  t>hut  the  head  oi*  the  tione  ciin  l)e  seiHiratetl  to  Kome  extont 
from  that  of  the  second  metatarsal  bone  by  forcing  the  lorefiuger  of  the  left 


Fl«   M  — AtiiiM>t.»ll'»t  Mf  t 
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hand  iK-'twcen  them.  If  it  is  found  dillicult  to  hold  the  brme  with  the  fingers  the 
lion  forcc{)a  may  Ix;  nsed.  The  knife  is  now  pasAed  to  the  onter  side  of  the 
bone  with  its  iHJge  turned  towmds  the  tarsuHf  as  in  Kig.  r>4.  while  the  metu- 
tnrsiil  bone  is  foR'ibly  pulled  iu wards  so  v^  to  put  the  external  ligaments  of 
the  liirsi>-nietatari*al  joint  on  the  8tret<rli.  The  knife  being  c«rried  upwards 
with  ilH  edge  closely  applied  to  the  metatarsal  l»one  will  divide  the  tense 
ligaments  as  8<Kin  as  it  touches  them,  and  the  joint  will  thus  easily  be  opened 
Then,  by  twisting  the  hone  while  the  knife  is  closely  applied  U)  iu  bR»%  the 
removal  in  (;om])lctcd.  If  the  knife  U'  not  closely  applied  t«j  the  bone,  and  the 
lignments  put  well  on  the  «ti*et.*h  by  fttrcibly  pulling  thr  toe  inwaixls,  it  may 
erntti-  the  joint  lictween  the  iniK'r  and  miiidle  mneiforni  bones,  and  tlie  ktter 
Inme  may  be  ivmoved.  All  daitger  uf  wounding  the  (lorsiil  arti-ry  of  the  foot 
M  it  dips  down  between  the  two  first  metntursal  bones  is  avoided  at  the  same 
time  if  the  alM)Vi'  4lirections  anj  followed. 
The  op*;rntion  may  lie  u'reatly  fac-ilitated  by  commencing  the  incision  at  the 
""f  the  foot  immediately  behind  the  tulx^rosity  at  the  luute  uf  the  mcta- 


"'h'Ij  jti  front  of  thv  tulwrovsity  of  the  sctiphoM      It  is  then 

!'•  (JorKum  of  the  foot,  foilowititr  the  line  of  thu  articulation  ; 

RftdiiDg  the  dotsiim  it  io  carved  sharply  round  into  the  lino  of  thu  mcta- 

bnne,  and  the  opt-nition  is  Hnishc<]  i\s  just  described. 
If  ibe  diflcaso  K'  limited  to  tho  nnri-rior  part,  the  shaft  of  tlie  bone  shonid 
ht  cxti  arrets  with  a  Hnc  siiw. 

Tbis  metiiod  hii&  ihv  udvantu^  of  li^avinir  the  sole  nninjurcd. 

2.  The  jtap  ftmfnttation   w  Hiiffirieiitly  explained  by   Klg.  W>.     It   is  far 


nc-  ^'.—AmptiUtkin  nt  Uie  (*n«t  Toe  aDil  ii«  MvijiUruil  Doue  Yiy  iin  IntrrTMl  flap 

Ui  that  by  the  ruuket-Bbu|)ed  incieiuD,  as  it  leaves  an  unoecossarj  scar 
th^  fctk'  of  the  font. 

Tlic  Metatarsal  Bone  of  the  Idttle  Toe  should  be  i-cniovcd  by  a  racket- 
iped  incision,  so  ^  t<t  avoid  woumling  the  sole.  This  is  l>est  done  by 
ing  the  knife  jnst  behiml  the  tiil)ercle  of  the  bone,  carrying  it  forwards 


AJttpvtslkni  nftliP  |jltl«>  T"><  '*nt\  H*  M   Utjit^nl  tloiiL-  liy  ttii-  Ra'  kKU«lii|irt|  tnci«i< 


Inwiirck,  in  the  lineof  hs  (irticnlation  with  the  ctdwid.  to  the  centre  of  the 
h  dimul  int^wpiict*,  and  thcnc*.*  forwards  to  the  web  of  the  toe  ;    the 
i»  rried   ronnd  the  plantar  snrfkce  of  this,  the  incision  being 

onofehiD*'  I  i>-)y  inio  ihar  which   hiw  tteen   made  on  the  dorsum  of  the 

fool  (PIr.  ."(rt;.     The  small   flap  thus  forme«l  is  well   dissected  down,  iW^ 

1  t 
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knife  passed  round  the  under  surface  nf  the  )Kinc.  nnd  flie  joint  ^p^l^ta 
by  the  toe  l>ein<;  forcibly  drawn  outwordB,  and  itH  li^auient<*us  connect^H 
divided.  ^H 

The  middle  metatarsal  bones,  when  diseased,  do   not   admit  of  Bepiin^ 
removal  so  as  to  leave  a  useftil  foot. 

Ampntation  of  the  Metat&nus. — When  the  metatarsus  and  anterior 
part  of  the  foot  are  diseaBod  or  injured  so  as  to  require  removal,  the  amputa- 
tion may  be  eflecte<i  by  one  of  two  methods  ;  viz.,  1.  By  making'  a  long  flap 
from  the  sole  and  a  short  flap  from  the  dorsum,  and  then  sawing  across  tbe 
metutarHUS  as  a  wh(tlc  above  the  seat  of  injury  or  diseikse  ;  or,  2.  Uy  disarticti- 
latitiLT  the  metjibarsus  from  the  tarsus. 

The  first  operation — that  of  8awin<(  through  the  metatarsus — is  sometimes 
called  Lisfnuic's;  Imt  in  reahty  it  was  practised  and  deecrilxHl  by  Wvy  long 
before  Lisfranc's  time.  By  "  Uey's  Amputation''  is  usually  meant  the  dis- 
articulation of  the  met4itarsus  from  the  tarsus,  and  the  formation  of  a  flap 
from  the  anterior  \\axt  of  the  sole  of  the  foot.  But  by  reference  to  Hey's 
works  ("Practical  Observations,"  London,  1814,  pp.  r)'»M,  hU'.\  and  Tu^-i), 
it  will  be  found  that  he  destTilies  three  different  operations,  only  one  of 
which  agrees  with  this.  Thus  it  would  appear  that  in  his  first  case  Hct 
sawed  across  the  metatarsal  Itones  after  having  made  the  flap.  In  the 
second  case,  be  di'tm&Htfii  out  all  tin.'  metatarsal  bones,  and  then  made  a  flap 
from  the  sole:  and  in  the  third,  he  first  made  the  sitle-flap,  and  then, 
having  diesefUul  out  the  four  smaller  metatarsal  bones,  satnd  across  the 
internal  cuneifonu  ;  thus  combining  the  two  methods  of  cutting  and  «iwing. 
In  order  to  avoid  any  possibility  of  error,  it  is  better  to  discard  the  t^rms 
Hey's  and  Lisfranc's  operation,  and  to  describe  these  proceedings  as  "  umpota* 
tion  throu^rli  the  metatarsns/*  and  the  "  tarso-metatarsal  aropiUarion.*' 

The  wfwk  of  the  Mefatrtvsus  may  Ikj  removed  from  the  tarsus  by  makin'j 
a  curved  incision  in  the  sole  of  the  foot,  reaching  to  the  roots  of  the  toes, 
one  born  of  which  commences  at  the  tubercle  of  the  fifth  metat^irsal  bone, 
whilst  the  ritlier  terminates  at  that  of  the  first,  or  one  inch  in  front  of  the 
tubenle  of  the  scaphoid.  The  flap  thus  marked  out  is  carcfnlly  raised^ 
taking  ^kin  and  fat  only  for  the  first  inch,  and  after  that  all  the  soft  portl 
down  to  the  hone.  On  the  left  side  the  direction  of  the  incision  is  reversed.' 
A  small  flap  is  then  made  on  the  dorsum  of  the  foot  and  the  articalations 
are  exposed.  These  must  then  be  opened  with  some  care,  as  they  are  very  ^ 
irregular  (Fig.  Ti?)  :  the  second  metatarsal  bone  being  sunk  between  the  inner fl 
and  outer  cuneifurm  iK^nes,  and  the  articnlatifm  of  the  fidh  1^ith  the  culioid 
Ijeing  very  oblitiu*'.  The  line  of  the  articulation  is  Ijest  found  by  forcing 
downwards  the  anterior  fmrt  of  the  foot,  while  the  point  of  the  knife  is  drawtii 
across  the  line  of  the  joints.  As  the  articulations  are  touched  they  gap© 
•lightly,  but  they  are  i)revented  from  opening  fully  l>y  the  very  strong  inter- 
oeseoUB  ligament  which  passes  between  the  outer  side  of  the  internal  cnnet- 
form  and  the  bufic  of  the  second  mctatarttal  l)one.  This  can  be  divided  only 
by  forcing  the  knife  upwards  between  the  two  bctnes,  taking  care  while  so  dotnir 
not  to  wound  the  base  of  the  sole  flap  with  the  point.  As  soon  as  ihU 
ligameul  ia  divided,  the  whole  line  of  joints  readily  breaks  open,  and  dia- 
igrticulaiion  is  perfornitNl  without  further  ditliculty.  This  operation  is  seldom 
^a<.'ttAed.  drscjise  being  rarely  limited  to  the  metatarsal  bones,  but  usnall/l 
>ticatmg  tlic  joints  as  well.     Disiirticulation  from  the  tarsus  is,  mur(H>rer| 
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Hccoiint  of  the  invtrularitv  oF  the  Ifue  of  articulation  ;  hene« 
iw  throuyb  the  metatarsus  just  in  front  of  the  tarsal  articula- 
A  combination  of  these  two  procedures  may  sometimes  be  advantaffe- 
ooaiy  adopted  ;  as  by  disarticulation  of  the  first  metatarsal  bone,  and  sawing 
the  rest  atilerior  U\  tbeir  urtieulations.     In  many  cases  the  best  result  will  be 


t  Tiirw>  MeU- 
iif  Clinpnrt's, 


fis    ^■ 


DiMirtlciilHllon. 


ttfalaiDed  by  simply  dissec'ting  back  the  sole  of  the  foot,  clearing  the  bones, 
kod  fluwin}?  them  across  nt  u  convouient  line. 

kAmptttatioB  tlironffli  the  Tarsus  may  couveniently  tx?  performed  by 
(VrfMTtV  or  the  medio-tarsiil,  opcnition,  which  coiisist8  in  disarticulation  in 
thtf  -f-eu  the  us  culcis  and  o^stni^alns  iK'hind,  and  the  cuboid  and 

hsj't  iiont  fFig.  Ul).     This  o|)cmtioii  uiay  he  perfonnetl  in  two  ways, 

either  by  tirst  making  the  flap  from  the  sole  of  the  foot,  and  then  disarticn* 
hiin;;  'Kijc.  '•**) :  or,  the  joints  having  been  cut  through  from  the  dursum, 
tije  flap  may  afterwards  be  made  (Fig.  <>0i.  In  the  latter  plan,  a  smoother 
tad  vkll  1  •  d  by  ti-anstfixing  the  flajt  a>t  in  Figure  tin,  and  cutting  it  in 

Xmo  part-  •  middle.     I  prefer  the  first  plan,  its  it  enables  the  Surgeon 

10  uuUce  a  nMxrt  correctly  fashioned  Hap. 
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In  operating  on  tlie  Jfft  fool,  the  knife,  a  stout  bistoury,  ahonid  W  cntrwl 
immcdirtCtily  behiml  the  tubercle  of  tho  st-aplioid,  and  f»rri(.'<l  forwurrig  to  tb« 

bead  nf  Hie  motJUanwU  Iwnc  of  the  tri-cat  to©,, 
then  uertifis  ttie  8ole»  and  down  the  outer  side 
of   the  foot,  VIA  fai*  as  uiidwuy  l>etweea  the 
tip  of  the  exteruul  malleohis  and  the  biae  of 
the  fifth  metaUirsal  bone.     The  two  jruidinj; 
points  aiv  exactly  opposite  each  other,  and  if 
one  is  concealed  by  the  swelling  of  the  footj, 
the  other  can   usually  be  found.      On  tht\ 
right  foot  the  line  of  iuciHion   is  reversed, 
bein<tr    (xtmmenced   on   the    outer  aide  un 
finished  on  the  inner  (Fijj.  ,^'.t,  iij.     The  flap 
nhould  hi'  made  loni^,  e8i)ecially  at  the  inner 
side,  but  well  rounded  at  the  angles.    Fur  the 
firnt  inch  it  should  ainsist  of  skin  and  fat 
only,  the  flexor  tendons  of  the  toee  being  left 
undivided  ;   from  thia  point  to  its  bu«(*  the 
whole  of  the  Hoft  {)art8  must  be  dissect-ed 
from   the   concavity   under   the   met 
hones.     The  sftle  flap  having  been    raised,^ 
a  convex  incision  is  made  over  the  dorsam» 
marking  out  a  short  flap  about  one  inch  in 
length,  which  must  bo  nuned  by  disKcctioD, 
including   nil    the    soft    parts    except    the < 
tendons.    The  pai*ts  are  well  retracted,  the 
extensor  tendons  divided,  and   the  articn- 
latioDS   opened   by  the   Surgeon   Ix^aring  firmly  upon   the   anterior   part   ofl 
the  foot,  and  lightly  touching  the  ligamentous  structures  witit  the  point  ofj 
liis  bistoury.     In  this  fibige  of  the  operation,  care  must  be  taken  that  the 
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riti  of  OrrflC  T<«  ttiid  M^U)tar«nl  Rnhtv 
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P1|;.  flO.  - ('lHyp*rt'«  Aiii|itiUl)<>n     Tlir-  V\»\*  Witifc  cut  urur  ntMrtlriitsUtin. 


^  Uio  bifitoury  Ite  n4»l   inelineit  too  much   biM'kwards,  U'M>  it  slij>  over 
«Stri|f&lufi  and  open  the  ankle-joint ;  or  too  far  forwards,  k-st  it  {wss  antcriorj 
to  the  floaphoid — between  it  and  Ihi;  cuneiform  bones.     In  more  than  od< 
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fmind  firm  03fi(^^»UH  urtkylosis  in  the  iirtioniiitioiiH,  requiring: 

saw  for  the  Hcparation  of  (Uv  aiittTHtr  part  of  the  foot.     When 

lOM  oom|>itcAiiori  ocvtirs,  thE^  turaiis  ?ih(inM  Ix*  treated  as  a  Wliole.  and  sawn 

tfaron^H,  irrwp<*ctive  tif  artirulationB.  Miin<l  the  limits  of  the  disease.     The 

imqU  of  this  operation  Ib  extremely  fuvouratile.  the  {mtient,  by  tlio  aid  of  a 

pCOperh  fed  boot,  bein^  able  to  walk,  and  even  dance,  with  very  little 

■p|iMn<  iK'nosg.     In  some  eases  the  heel  is  drawn  up  by  the  mitsclcs 

of  tikft  calf,  and  the  end  of  the  sMinip  is  mnde  to  point  down  in  such  a 

wty  tluit  the  patient  is  rendered  lame  by  walking  on  the  anterior  sharp  edge 

of  lite  calcanrum.     Yerueuil  states  that  he  ha»  observed,  in  a  number  of  caseSf 

ika'    '     '     1  is  drawn  up  only  in  amputJitions  for  disease,  and  that  it  occurs 

mi  the  operation  and   not   after.     He  has  never  noticed  it  in  a 

pruD&rr  amputation.    This  condition  ia  best  removed  by  division   of  the 

lendo  A/'hillis. 

■      THpior's  Modification  of  Chopart'a  Ampntation. — In  order  to  prevent 

Hikp  tiliinj:  downwards  of  the  extremity  of  the  stump  Tripicr  has  sujygest^d 

^^^Mn^  off  the  under  part  of  tlie  Of^  calcis  so  as  Ui  present  a  flat  surface  for  the 

patient  to  bear  upon.     In   his  o|H*ration  the  incision  is  commenced  at  tlie 

oater  border  of  the  tendo  Achillis  at  the  level  of  the  tip  of  the  external 

malleolus  and  carried  downwards  and  forwards  in  a  curve  with  the  convexity 

^ovnirmrds,  parsing  about  a  finder's  breadth  above  the  base  of  the  metatarsal 

booe  of  the  fifth  toe  and  ending  at  the  inner  side  of  the  tendon  of  the  extensor 

profiriiH  hallncis  over  the  articulation  between  the  astragalus  and  the  scaphoid. 

'      From  this  point  the  plantar  incision  is  commenced,  paasinjr  at  first  downwards 

H  or«r  the  acapboid  and  internal  cuneiform  bones  to  the  level  of  the  articulation 

H  between  Uiat  bone  and  the  first  metitmraal,  then  downwanls  and  inwards  in  a 

Hcorvfi  to  the  sole  of  the  f(Kit  and  atiross  tn  the  base  of  the  fitlh  nietatuTKal  1>one, 

Bfrom  which  it  is  currie<l  upwards  to  join  the  first  incision.    (Fig.  0:^  T.)   These 

H  iDcinoos  muat  extend  to  the  bones.     The  flaps  are  then  raised  so  as  to  expose 

H  tbe  Bied&o-tarsal  joint  at  which  disarticulation  is  performetl.   The  soft  parts  are 

H  thco  raisrd  from  the  under  snrfatv  and  sides  of  the  os  calcis  with  a  periosteal 

HelBvator  antil  a  long  narrow  saw  I'un  be  applied  to  the  inner  side  of  the  bone 

'      imnediatcly  l»elow  the  sostcutacidnm  t«li.    ( Fig.  i\'J,  t.)    Tbe  lower  and  poste- 

rwr  part  of  the  os  calcis  is  then  nawn  off  by  a  transverse  cut  so  as  to  leave  a 

flat  level  sarfacc  up<in  which  the  ftfitient  may  rest.     The  angle  left  between  the 

IarticaUr  surface  of  the  cuboid  and  die  saw  cut  may  l>e  rounded  oflT. 
The  operations  jnst  descriWd  are  ailapted  to  cases  of  disease,  as  it  is 
ia^MXtant  not  to  leave  a  part  of  the  nlVected  lK»ncs  behind,  and  their  removal 
iaaade  more  certain  l>y  o{>ernting  through  the  lines  of  the  arti<-nlations.  In 
aaapotatioos  for  injury,  however^  it  has  been  recommended  by  Mayor,  of 
lAOflanne,  and  otherv,  to  treat  the  fuot  om  a  whole,  ignoring  articulations. 
C>n  thix  plan,  a  mirticient  covering  Ih  turmoil  np,  encroaching  on  the  foot  as 
the  nntuH'  of  the  injury  will  allow.  When  sufficient  covering  has 
in(*fl.  the  saw  i^  ap]ili(Ml  to  the  tarsus  or  metatarsus,  as  the  case  may 
b#«  Mrin<7  as  much  of  the  foot  as  possible.  There  is  no  doubt  that  exrellrnt 
i^MiltJi  are  obtained  by  this  method,  uvery  half-inch  of  the  foot  that  cmi  be 
«vm1  AiUiing  to  iUs  utility. 

Saaxdtimes  tbe  exact  limits  of  th**  injury  are  difficult  to  as<!ertain   with 

awmaoy  hnmcdiutely  after  tbe  aiN^dent.     In  su(*li  cases  any  loose  or  cruslied 

EDt«  may  be  removed,  and  the  foot  placed  for  a  quarter  of  an  hour  in  a 
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bath  of  1  in  20  carbolic  acid  lotitm.  It  may  then  be  dreased  antisoptically. 
and  the  iimjtuLation  defeiTwi  till  the  cJtact  iimitft  of  the  injury  can  l»e  dcftriy 
ascertained.  Thi8  line  of  practice  was  followed  in  two  cases  in  Univoreily 
College  Hospital.  In  one,  the  foot,  which  seeuud  at  first  hopeleiwiy  crnsbed, 
completely  recovered  ;  in  the  other  it  also  recovered,  with  the  exception  of  the 
great  too,  which  wiis  amputated  at  the  end  of  the  second  week. 

The  Subastragalar  Ampntation  is  i^t'ldom  praotiflcd  in  this  connlry,  bnt 
seeniH  to  lie  mure  commonly  lulopted  in  France.  In  it  the  whole  foot  is 
removed  exwjit  the  astragalus.  Several  methods  have  iK-en  rec<iiamended  for 
amputation  in  this  situation,  of  which  tho  following  recommended  hy  Xelaton 
is  perhaps  the  simplest.  In  operating  on  the  right  foot,  the  incision  is 
commenced  about  three-quartera  of  an  inch  below  the  external  malleolos,  in 
front  of  the  insertion  of  the  tendo  Achillia,  and  carried,  at  lirst  forwardif 


1^.  fli.— 8alMf«tri«»Ur  AiiiitutAtlon.    ••,  Tundo  Arhlllif ;  h,  lht«roMMMiN  Ll^viMliL 


for  a  nhort  distAOce,  and  then  in  a  curved  direction  downwards  to  the  sole  of 
the  foot,  60  lis  to  [»as8  just  behind  the  base  of  the  fifth  metat^trsul  bone.  It 
then  crufiHcfi  the  i-iok*,  and  is  bron«rht  up  to  the  inner  side  of  the  foot,  termi- 
uuting  about  half  an  inch  anterior  to  the  tnbercle  of  the  scaphoid.  The 
eAtremitifft  of  thiH  line  are  then  joined  by  a  cnned  incision  across  the  dorsum 
of  the  f(K>t,  reaching  downwards  to  the  lower  mlgc  of  the  scaphoid.  The  soft 
porta  are  then  raised  from  the  bune  on  the  outer  side,  ^utliriently  to  reach  the 
tendo  Achillis.  whi<'h  it!  to  lie  divideil  (Fig.  61, /i).  On  pushing  the  finger 
into  the  wound  the  np^ter  nnrface  of  the  (j«  oalcis,  and  the  line  of  its  nrticula- 
lion  with  the  ahtnigalus  can  now  be  felt.  The  point  of  the  knife  is  next  to 
b<'  thrust  into  the  articulation,  and  the  interoiMeous  ligament  divided 
(Fig.  »W,  6),  while  the  fo«*t  is  wrenched  forcibly  inwanls.  Care  must  \k 
taken  not  to  injure  thi^  ligamenta  l)etween  the  os  caleis  and  the  cuboid,  or  all 
power  over  the  former  l>one  would  be  lost.    When  the  interosseous  ligunent 
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divided.  Uw  astrapUo-scaphoid  articnlatioa  is  to  be  opened,  and  finally,  by 
Che  foot  00  as  Co  put  ihe  \)aris  un  the  Btretch,  the  soft  ports  at  the 
tide  and  the  remainder  of  the  heel  flap  are  to  be  separated  from  tlie 
Id*  and  U»e  foot  removed.      In  this  amputation  a  good,  long,  neeful 
>  ICfSlta,  which  ia  said  to  poeseea  greater  elasticity  from  preserving  the 


t*i|^  ttl*^  aijui*'*  0i>Frat)on.     T.  Line  artlKUIon  of  O*  Cil«l*  lu  Trlplfr'a  0|Mntloiu 

uUt-joint ;  bnt  ttie  oases  suited  to  it  must  be  few,  as  it  doee  not  often 
ittppeD  that  dittetll^e  ntfccts  the  calcanenm  and  the  anterior  range  of  tarsal 
Imwh.  wiliidut  the  Mstni^'iilns  also  being  involved. 

Oiurticnlation  of  the  Foot  at  the  Ankle-joint  was  first  reduced  by 
Symc  to  a  regular  oporatiitn.     By  its  performance  amputation  of  the  leg  may 


1%:  «— T   Un*  of  lJH!l*l'rti  f»r  rrlt>{>  r  •  Of^nitlon.    S    I.itif*  of  hiclaUdi  lorBfiM'tOpmtim. 
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(itCft  be  avoidtti,  the  jwitiont  boing  left  with  an  exceedingly  URcfiil  stnmp, 
■IJeh,  aa  iia  rovt>ring  is  tiikeu  from  the  heel,  (xiustitutes  an  excellent  basiu  of 
Wjyuif.  In  deacribing  the  operation  on  the  right  fuot  8vme*fl  words  as  to 
Ite  diraciion  of  the  incision  are  :  "  The  foiU  being  held  at  a  riglit  angle  to  the 
Ib^.  ibe  point  of  the  knilc  is  introduced  immediately  below  the  malleolar  pro- 
of the  fihuU,  rather  nearer  its  posterior  than  anterior  edge,  and  then 
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iiim'pd  Hcroiia  thp  hone.  Rliphtly  inclininir  iiackwards,  to  the  inner  Bide  of  the 
ankle,  where  it  terminatc^K  ut  the  point  ej-artUj  oftposite  ita  cominciiwnnent'' 
(that  is*,  a  little  belnw  and  hehind  the  internal  malleolas).  On  the  left  «id« 
thi)  dinvtiou  of  the  iiiuision  is  reversed.  "The  rxtreuiities  of  the  inciftioa 
tlms  formed  are  then  joined  by  another  pasfiing  in  front  of  the  joint.  The 
operator  next  proceeds  to  deta*'h  the  flajt  from  the  bone'"  (Kijr.  61).  Tha 
object  of  carrying  the  incision  B(?  far  Imck  iH,  that  tlie  disee^'tion  nf  the  fUi 
may  commence  from  the  most  prominent  point  of  the  plantar  surfnce  of  the 
OB  calcis,  that  is  to  say,  from  the  anterit»r  part  of  the  two  tubercles  of  that 
btme.  Every  eighth  of  an  inch  in  front  of  this  point  increases  the  difficulty 
of  raising  the  flap.     When  the  heel  flap  is  tnraeil  hark,  the  ankle-joint  most 
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be  opt-ncd  in  front  by  cutting  firmly  across  the  line  of  the  articulation,  which 
is  al»out  half  an  inch  above  the  tip  of  the  inner  malleolus,  while  the  foot  is 
forcibly  extended.  As  soon  as  the  joint  opens  sufficiently,  the  luteral  li>cameiito 
an^  to  be  divided  by  cuttiu'r  downwards  between  the  malleoli  lind  the  lateral 
snrfttcew  of  the  iwtrairalnH.  The  t/cndo  Achillis  is  dinded  l>y  pressing  the  foot 
forcibly  downwanls  and  tutliu;:  from  Ufure  backwards,  unlcRs  it  has  already 
been  cut  in  turning  hack  the  heel  flap.  Hy  twisting  and  dissei-ting  at  the 
same  time  the  os  calcis  is  coinjtletely  sepaniLrd  from  its  soft  atta<'hmenu,  and 
the  foot  removed  (Fig.  05).  The  soft  [Kirt*;  are  then  turned  up  from  the 
lower  ends  (tf  the  tibia  and  fibula,  (he  knife  being  kept  close  to  the  bonee 
as  not  to  wound  the  vessels  that  lie  immediaU-ly  l>ehind  eatih  malleolus.  The 
whole  of  the  porta  of  the  tibia  and  iibula  which  enter  into  tlie  nnkJc-joint  ai»| 
then  auWD  ofT,  the  arteries  tied  and  the  flap  brought  up.    Can?  roust  be  take 
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thftft  no  Imtton-hole  apertures  be  made  thruu<?li  (he  lu-cl  flap.  Thifi  iuhj' 
€ftaO^  ln«  ■v<m(1.mI  when  Mu*  roIi  stnu-tiireH  are  thickened  and  iufiltratod  by 
tory  prtKlui'U  :  but,  if  thi*  operation  be  required  for  injury,  great 
is  required  in  digjring^  out  the  heel,  the  intcfnimentfi  of  the  |Mist«rior  part 
uf  Lh«  CM  calcis  being  ven*  thin  and  adherent  to  the  bone.  It  is  also  of 
innpftrtjnci*  IhiU  tlie  Hrat  incision  should  l>e  (Fi^^s.  (>:;,  f;:^)  distinctly  inclined 
fctknardb  low&rda  the  heel,  and  not  fonvardB  intn  the  isole  of  the  foot 
TaloB  thi8i>e  done,  n  lAr<:o  cnp-6ha)>cd  flap  will  be  left,  in  ivhich  blood  and 
drnJiMRW  may  accumulate,  and  retard  hcAlinfz.  If  union  takes  pla^*e  by  the 
TcepH  inleutioUf  ba^^ing  of  discharges  in  the  Hap  mU2it  be  prevented  by 
anifonn  elafftic  pressure  and  bandaging.  The  tenrk'iiey  to  sloughing  <K-curs 
cfaieBy  in  primary  amputationis.  It  tui8  frequt'utly  been  stated  that  it  '\s 
neoenuyr  in  onlvr  to  ensure  the  vitality  of  the  flap,  U*  cut  the  j»oHterior  tibial 
tftery  *'u  long  as  pogsibk*/'  and  it  is  this  as  much  as  anything  that  has  led 
to  the  production  of  the  large  cap-flhap'*d  flapR  whieh  are  «>  ditticalt  to  dissect 
off  the  iM  cntcis,  and  which  m  often  slougli.     .Vn  examination  of  the  vascular 
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will  allow  tliat  tlie  posterior  tibial  artery  may  be  cut  close  to  the  base 
flap,  without  interfering  with  the  chief  vessels  supplying  it.    The 
diHtibatioo  of  venels  to  the   part  is  as  follows.     On  the  outer  side,  the 
anery,  after  giving  otf  the  anterior  jH^roneul.  is   continued   along 
pOBtcrtor  a«|iect  of  the  Hbulu  to  the  outer  side  of  the  os  calcis.     On  the 
BT  side  a  branch  of  considerable  size  arises  from  the  posterior  tibial  artery, 
Bt  one  iuch  aJjove  the  ankle-joint,  and  passes  down  to  the  inner  side  of  the 
ruoitins?  behind  the  inner  malleolus  and  accompanying  the  cutaneous 
Htorior  tibial  to  the  heel.    Thei-e  is  thus  a  trunk  on  each 
wi   to  the  heel   l)ehind   the  malleolus,  and  these  two  <v)nk- 
frvcly  with  each  other,  suixrlicially  over  the  cutaneous  surface  of 
Ihr  t-' '*'-  ^''hillis,  and  deeply  Itctween  the  tendon  and  the  ankle-joint:  and 
thi  -  '^^-  by  anastomr>fting  by  long  loops  on  the  under  anrfaco  of  the 

|B0tiini  '  ■'•  i^'al<'iK.     It  is  ii|m>ii  theHe  aiiiistomoaing  I(h)|)s  that  the 

filAlsty  •■  <  ndK  ;  and  as  thev  lie  murh  nearer  (he  bone  than  (he 

litis  it  iJ  evident  tlial.  unlem  tlic  koifc  be  kept  bard  upon  tlie  bone  during 
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the  whole  dissection  of  the  flap,  they  wiW  be  divided  in  larpc  iiural>or8,  g^naUly 
endan;^riu^  its  viUility.  In  tlie  oi:>eratioD  as  perrormed  hj  Syme.  the  dis- 
section of  the  flap  is  Cdmnienced  from  the  most  prominent  part  of  tho  tntM.'rt^les 
of  the  OH  calcifi.  and  the  knife  can  l>e  kept  in  constant  contact  with  the  ixme 
with  the  greatest  ease.  If,  on  the  contrary,  the  incision  extend  far  into  the 
aole  of  the  foot  in  fn>nt  of  the  tubercles  of  the  os  caleis,  it  is  almost  im(M>s<tible 
to  dissect  the  flap  back  without  the  point  of  the  knife  bein^  directed  into  its 
nndi-r  surface  and  the  vascular  loops  hein^^  divided. 

Thia  ofteration   is  a  nioet  useful  one  in  all  ca»ea  requiring  removal  of  the^J 
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rliole  fo<')t.  The  mortality  attending  it  is  but  small.  The  stump  that  is  lefc 
admits  of  the  whole  weight  of  the  l>ody  beiujj  borne  uj»on  it. 

Viirions  moiiitications  of  Synie's  amputation  may  at  times  be  prtictiacd  with 
ndTantafre,  when  the  soft  part«  covering  the  heel  arc  nut  in  a  condition  to  form 
a  good  basis  of  support.  In  these  circnmstanccA,  the  Haps  may  be  fashioned 
on  the  sirle  instead  of  from  Ix-'hind  :  and  in  this  way  I  have  more  than 
once  fumied  an  excellent  cov(.'rin»;.  These  lateral  flaps  shouhi  not,  however, 
he  made*  in  any  case  tiiat  lulmit^  uf  disarticulation  at  the  ankle  in  the  ordinary 
wnv,  »u*  ihey  never  niTord  so  k*^  a  hwk  of  support  as  the  int^iiments  of  the 
boe'l. 

PiroffoiTB  Ampatatioii  is  characterieed  by  the  preservation  of  the  posterior 
jHtrtiun  uf  ill,'  (»8  cnlcis.  In  ojjerHting  on  the  right  side,  an  incision  is  oairied 
iicroMH  the  sole  of  the  foot  from  the  tip  of  the  external  malleolus  to  the  oorre- 
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point  on  the  other  side  ;  when  operatinEr  on  the  left  foot  the  direction 
incision  ih  rcvenied.  This  incision  should  not  Ikj  madtj  directly  tnina- 
to  the  fctot.  i>nt  Hhonld  incline  forwards  obliquely  at  an  an^le  of  aboat 
45®  to  \\\^  line  of  the  lo^»  the  foot  beinp:  held  at  right  angles  to  the  limb,  ao 
ihtt  U»e  ot'tttre  of  the  incision  in  the  sole  niny  (Fig.  tJtJ)  reach  a  little  beyond 
ri>e  uitorior  extremity  of  the  os  culcia.  The  knife  should  then  be  snnk  in  down 
U»  Uie  bones  care  being  taken  in  creasing  the  sole  of  the  foot  that  the  blade  is 
at  right  angles  to  the  sole,  but  is  slanted  obliquely  backwards  in 
the  incision  from  the  malleolus.  The  ankle  joint  is  then  opened, 
M  in  Syme's  operation,  by  an  incision  across  the  front.  The  foot  is  now 
foreibly  extended  to  the  greatest  ]>ossible  extent,  a  common  amputAtiou-saw 
iir  a  jaw-ww  is  applied  immetliately  behind  the  astragalus,  and  the  bone  cut 
obtiqacljr  downwarcis  and  for'.vards  in  the  line  of  the  incision  in  the  soft  part8, 
ao  Ihai  the  saw  shonld  come  out  immediately  behind  the  articulation  of  the  os 
calcja  nitb  the  cuboid  (Fig.  r.7)  ;  the  malleoli  arc  then  removed,  together 
with  a  thin  filico  of  the  tibia,  including  the  whole  articular  cartilage  (Fig.  (i8). 


"4  AlBptttetiot).     Apv***r»ucr 
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rtO— stump  after  Pln>((ii(r'a 
AinpuUtinu. 


Tba  oppoeed  osseoas  snrfaces  must  then  Vie  accurately  adjusted,  and  the  limb 
laid  on  the  out(*r  sidr,  with  the  knee  ]ilaoed  so  as  to  take  off  the  tension  of  the 
tendo  Achillis.  The  »dvauUis»efi  of  the  long  oblique  section  of  the  os  calcis 
orer  tbe  »horter  almost  vertical  cut  originally  made  hy  Pirogoff  are.  as  Busk 
poinbod  oot,  that  a  larger  surface  of  the  os  calcis  is  brought  into  contact  with 
vnd  uf  the  bones  of  the  leg  :  that  the  piece  of  bone  left  in  the  flap 
rrv|ain*  m  be  tilted  »o  much  on  its  own  axis,  and  that  con8ef|nently 
H>,  ■    hillis  is  not  put  so  much  on  the  stretch  ;  and  that  the  thick  skin 

of  t..  ,  ..;  ;^r  liurface  of  the  IuhjI  still  serves  as  the  basis  of  support  instead  of 
thr  tKin  fttin  of  the  back  of  the  heel,  which  is  turned  downwards  in  the  other 
Tbe  alleged  mlvantiiges  of  this  opcnition  over  SymeV  amputation 
In  tbe  stump  being  longer,  to  the  extent  of  the  thickness  of  the  ]x>riiun 
of  thf  xm  calcifl  loll  in  it,  and  being  better  adapted  for  preaeurc  (Fig.  <»t») ; 
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and  Id  tlic  diminished  risk  of  Klouuliing  of  the  f)»p,  as  ibs  vascular  cx>infnani- 
ctttioMS  are  not  much  disturbt'ti.  These  advHnta;c*-*s  wre  not,  huwever,  alwafH 
rcal»  mill  are  in  hoiiio  tiegree  crnint:erl»fllan<'ed  by  the  liability  to  re<rurrtiice  uf 
the  dispnw'  for  which  the  of»eration  may  have  been  |H:'rfomicd,  in  tliK  |H»rtion 
of  the  OB  caicifi  left  in  the  flu|».  When  it  is  practised  for  injury,  how-cvor,  thi* 
objection  docn  nut  hold  |(Oi>d. 

After  eitiier  Symc'a  or  Pirt^^oflTs  operation,  patients  can  run  ;  which  th^ 
cannot  do  after  amputation  of  the  le^r  in  any  part. 

In  lywes  of  ciirics  of  the  tarsus  rt-qin'rinj;  amputation,  it  occasionally  happens 
that  the  Sur*;eon  laniiot  detennine  with  certainty  whether  the  morbid  conditiou 
ifl  limited  tu  the  anterior  ran*;e  of  tarsal  bones,  or  extends  80  far  backwai'd«  lu 
serionsly  to  implicate  the  a^itragalus  and  raicaneum  -.  and  he  is  consequently 
unable  to  decide  whether  the  condition  of  the  foot  admits  of  removal  by 
Cliojtort'H  o|>t'nition,  or  requires  disarticulation  at  the  ankle-joint.  In  these 
cinrumstances  all  doubt  will  be  cleared  away  by  making  an  incision  acn>!!«  the 
dorsum  of  the  foot  in  the  line  of  the  astru^alo-scaphoid  and  calcaneo-culx)id 
articulations  \  these  arc  then  opened,  and  the  state  of  the  bones  is  ciamined. 
If  the  aslra^ralns  tind  calcaneum  be  t^ouud,  or  but  sli<rht1y  diseased  ou  their 
anterior  asjiect,  i'hopart's  operation  may  Ik?  done,  and  any  carious  X^owt  left 
behind  gouged  away.  Jf,  on  the  contrary,  these  bones  be  found  t«  be  deeply 
imptif^itcd.  the  flap  may  be  dissected  back  for  abont  an  inch,  and  disorticula* 
tion  at  the  ankle-joint  proceeded  with. 

ResnltB. — The  amputation  of  a  toe.  of  a  metatarsal  bonc^  or  even  of  a 
portion  of  the  metatiirsus,  is  bnt  very  seldom  Attended  with  fatal  couscfiuenoeft. 
Should  death  occur,  it  must  be  tlie  ix'sult  of  an  accidental  attack  of  tetanus, 
erysipelas,  or  pyiemia.  Disarticulation  at  the  ankle-joint,  though  necessarily 
somewhat  more  dangerous,  is  yet  one  of  the  most  successful  0[>enitioDB  iu 
Surg^ery,  the  mortality  attending  it  being  but  very  small. 

The  statistics  of  unet>mpUcatcd  cases  from  the  practice  of  Hocin,  Volkmann, 
and  Max  Schedo,  under  antiseptic  treatment,  show  (i/i  cases,  with  2  deatlis, 
i  in  a  woman,  a^ed  77,  and  I  re-ainpntation.  Those  of  Hrmis,  BardelefK'n 
and  Hillroth,  in  (he  ])re-aMtiKejitic  {teriod,  show  :t!)  caaes,  with  10  deaths, 
ft  of  which  were  from  pyaimia.  The  hij^hest  mortality  was  from  PirogofTs 
operation,  of  which  there  were  1:3  cases,  with  .j  deaths,  4  from  pyasmia  and 
1  fn>m  erysijwlas. 

AsiniTATiON  or  THE  IjKG. — The  selection  of  the  line  of  amputation  mast 
depend  upon  the  extent  of  the  disease  or  injury,  but,  whenever  practicable,  the 
operation  should  he  performed  low  ilown  :  the  mortality  diminishing  id 
proportion  as  (he  limb  is  removed  near  to  the  ankle.  Surgeons  used  formerly, 
even  whore  the  dis**a«'  or  injury  wa**  limited  to  the  foot,  to  amputate  imme- 
diately bidow  the  knee»  or.  aw  it  waw  said,  "  at  the  SL'at  of  election."  in  all  those 
caHi'H  in  which  the  (utient  would  l»e  obli^'ed  to  wear  a  common  wooilen  pin, 
the  long  leg-stump  being  highly  inconvenient  when  the  patient  rested  on  his 
bent  kni^e  ;  whereas,  in  those  individuals  who  could  alfbrd  the  expense  of  a 
well-constructed  artificial  limb,  the  amputation,  when  practicable,  was  done  hi 
the  lower  part  of  the  leg.  Ihit  this  difliculty  has  been  removed  by  the  intro- 
duction of  a  sh<»rt  wooden  pin,  in  the  socket  of  which  the  stumji  may  W  fix<xl 
in  the  extended  positiitn  ;  and  amptitiition  iu  all  admissible  cttfcs  should  con- 
sequently, even  amongst  the  {loorer  classes,  be  done  aa  low  down  as  possible 

The  numl^er  of  arteries  divided  will  depend   upon   the  situation  of  the 
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*ia(iai4U*i«u.  Holdfn  lays  dinvii  lui  a  ;rencral  rule  that  in  Anipntations  onoinch 
hUiam  tbelteMl  'tf  the  fihulu,  ouly  on«  main  artery — the  popliu-ai — in  dividod. 
Al  Iwo  inches  two  Hiteries — the  ant«rior  and  pimttrior  tibial — aad  at  three* 
tuchw  thrvi\  mf  imU,  the  i^cronoul  bcinL'  divided  in  udditioii  to  tht*  two 
tdiiAlfl. 

nay  Ampatation  of  the  Leg  by  Trflknafixion,  which  \\x\&  at  one  time 
the  operikiioti  iifsimlly  |H'rfi.rmed  in  this  (^mntry,  is  [lerrormcd  in  the  following 
wr.     T'      ■  'H  stjindK  with  his  left  hand  to  the  pari  to  he  p.'iuoved,  while 

theB■Bl^  ■•M\  duty  it  iH  to  rt'truct  the  (laps,  takeH  hi»  st-und  opposite  to 

the  Huri^fn.  In  the  rUfht  limb,  the  (toint  of  the  knife  is  entered  at  the  poste- 
rior edge  of  the  tibia,  ctUTic<l  downwanls  for  a  distance  of  one  inch  and  a  half 
te  two  incbee.  then  acroBS  the  front  of  the  leg  to  the  posterior  lK)rder  of  the 
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Op  wfaicli  the  ineiflion  is  made  to  extend  to  a  eorreepondin^  distance. 
lo  tLe  M  \ez  the  same  incision  c«:»mineneefi  on  the  tibular  Bide  of  tht^  limb, 
■i?  M  thf  libiul.     The  Hap  thus  formt'd,  which  Hhould  be  broad 

tti3  .  is  next  diBsected  ap  by  a   ft'W  touches  of  the   p()int  of  tlic 

kaih^mxid  trunsfixion  of  the  limb  is  made  by  pasHiii^  the  bliidc  jicross  behind 
the  benee,  from  one  angle  of  the  incision  to  the  other  (  Kig,  70)^  talking  oare 
not  Co  pan  tbe  knife  between  the  l>onee  instead  of  behind  them.  The  |>06ttirior 
^mp  k  t^  '  d  by  cutting  obIi(|Ue]y  downwuitU  and  backwards  :  it  should 

\m  ftbou  r  tieK  long.     The  Vjones  are  next  i>l>.'ared  by  a  double  sweep  of 

ibe  knife,  and  ttie  int4*ro«»eotu  sof)  jMirt^  dividcil  by  carrying  the  ih:ttniiitent 
is  a  fignn^if-^  way  Ix'tirecn  and  round  the  bones.  In  doing  this,  spi'cial 
care  muM  be  ttkixx  not  to  direct  tbe  edge  upwards,  so  as  to  split  either  or  the 
tfliial  arteriea,  more  jnirticnlarly  the  anterior  ;  for,  as  the  vessel  retracts  above 
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the  membrane,  iu  ligature  is  no  ea«y  matter.  If  the  anipntAtion  he  |»erformcd 
juBt  btrlow  the  knee,  it  is  possible  that  the  popliteal  trunk  may  Ije  diridcd 
above  ita  bifurcation,  and  thus  only  one  artery  maj  require  ligatnre.     1q 


Pig.  Tl.— AmtiiiUUnti  or  Uir  Ijok  fay  tb«  LmiK  Pwtminr  PUp.     Sawing  Ui«  B«iii«k, 

snwinj;  the  boues  the  fibula  must  be  divided  first,  as  otherwise  it  may  be 
fractared  above  the  line  of  amputation.  It  is  better  to  commence  siawing  on 
the  tibia  till  the  sjiw  hits  entei*ed  a  short  distance,  and  then  by  siuking  or 


f\t.  ;«.— AnipateUao  of  tlw  Ug  by  TM«>  U«tb<M|. 


raislnt;  the  hand,  accordinj;  to  the  side  on  which  the  operation  is  being  per- 
formed, the  «aw  is  brotight  U\  l»ear  on  the  fibula,  which  is  completely  dtvid»l 
before  the  tibia  im  finished  (Fi^.  71).  After  tiie  removal  of  the  limb,  the 
ahnr)>  anterior  od^c  of  the  tibia  must  l>e  sliced  otl'  obliqnely.  to  lessen  the  risk 
of  sloughing  of  the  fiap  from  pressure  upon  a  sharp  ridge  of  bone. 
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H      If  the  limb  be  very  muscular,  n  large  mass  of  tlic  mnscleBof  the  calf  will  be 

H  left  in  tiie  pcisterior  flup  ;  this  will  l>c  a  good  deal  in  the  way  during  trvatment, 

■  ■»  '  -  ii^ui\ii  to  displace  tlie  fLip.     la  some  cases  I  have  advaiitaj^'eously 

W   r*ti'  f^'^reatcr  |">art  of  the  muscular  mass  thus  left,  leaving  little  more 

tK»n  4  »kin  flap.    The  inconveniences  arising  fmm  the  long  posterior  flap  are, 

Ikjwcvlt,  so  great  that  it  is  lietter  ns  a  role  to  atlopt  some  other  method  of 

«mpataKion. 

In  the  A/irrr  Ihird  of  tht  htj,  Teale's  operation  ( Fig.  7:?)  can  l»e  performed 
arconling  to  the  rules  laid  down  on  p.  (In.  The  size  of  the  wuund  may,  how- 
erer,  be  diminished  by  making  part  of  the  covering  by  retracting  the  soft 
p«rts  from  the  bunes,  instead  of  entirely  by  flaps  as  in  Teale's  method.  In 
this  modified  plan  of  o[>eratiug  au  anterior  flap  is  made  equal  in  length  to  the 
diameter  of  the  limb  at  the  point  at  which  the  bones  are  to  U'  sawn  ;  it  should 
\m  afaiiMt  rectangular  in  shape,  merely  having  the  angles  rounded  otT.  A  very 
flfaort  pi-wterior  Hap  may  bo  cut  to  meet  this  by  carrying  the  knife  behind  the 
Itnb  somewhat  obIi<|tiely  from  one  end  of  the  first  iucision  to  the  other.  The 
mjit  pttrto  Mv  then  ivtracted  by  the  knife,  or  better  hy  the  periosteal  elevator, 
tkn^  -  ')u-  periosteum,  and  the  bone  is  sawn  an  inch  rir  more  nhove  the 

wttu  Map«.     i\s  in  Teale*s  method,  the  flaps  should  <rontain  all  that  can 

be  teken  from  the  bones,  for  in  this  situatiun  they  ui-e  somewhat  liable  to 
skiogh.  The  bones  in  this  part  of  the  leg  occupy  almost  the  whole  thickuees 
of  tlie  limb,  and  it  is  necessary,  therefore,  to  make  the  anterior  flap  e<]ual  to 
lbs  diameter  in  length,  so  that  the  waj*  may  be  behind  them.  If  theR*  is  any 
dUSooltjr  in  retr^icting  the  soft  parts.  Lister  recommends  that  the  incision 
iboold  be  carried,  on  the  fibular  side,  as  high  ns  the  point  at  which  the  UiDes 
are  lo  be  sawn,  as  this  gi*eiitly  facilitates  their  s<.-])ai*ation.  In  order  to  avoid 
OPtwri'wry  wounding  of  the  anterior  tibial  artery,  Teale  recommends  that 
the  aiift  parts  should  be  raised  from  the  interosseoos  membrane  with  the 
thuuib-nail. 

la  lAff  muUh  and  upper  ihrnh  of  the  Ipij.  the  hones  lie  more  towards  the 
anterior  aspect  of  the  limb,  and  couse^juently  it  is  not  necessary  to  cut  so 
ion^r  an  anterior  flap  in  order  that  the  cicatrix  may  be  placed  behind  them. 

•  In  tbeafe  situations  the  anterior  flap  may  T>e  made  equal  in  length  to  two- 
thirdfl  of  the  diameter  of  the  limb,  and  the  posterior  flap  one-half  the  length 
of  tb«  ant4'rior,  the  rest  of  the  covering  l»eing  made  by  retraction  of  the  soft 
pKTtt  from  the  bones.  The  anterior  fla[>  should  consist,  at  its  lower  edge,  of 
flkio  ami  fat  only,  but  it  should  be  gradually  dee[»ened  as  it  is  raised,  till  at  its 
faa«e  it  contains  almost  all  the  muscle  thatC4in  be  obtained  from  the  front  of  the 
limb  (Kig  7;'l.  In  dissecting  up  the  posterior  flap,  which  should  contain  only 
and  '  nlf  should  be  raised  su  that  the  Surgeon  cau  more  conveniently 

what  n^,     IJoth  flaps  being  held  well  out  of  the  way,  the  muscles 

[mtie  mat  divided  cirtuilarly,  and  the  soft  parts  raised  from   the  bones  for  a 
vquni  to  at  least  one-third  of  the  diameter  of  the  limb.     In  doing 
must  U-  taken  not  again  to  wound  the  anterior  tibial  artery.    Finally, 
arc  sawn  iis  high  as  jKisaibk'.     The  sharp  point  of  the  tibia  must  be 
ftmnded  off.    In  doing  this,  if  the  rctm(*tion  of  the  S4>fl  ]»arts  have  uot  ulready 
been  dime  with  a  jieriijsteal  elevator,  it  is  well  carefully  to  raise  the  [>eriostenm 
beCrr-  — '-■    -  'he  saw.  as  by  so  doing  the  tendency  to  necrosis  is  somewhat 
die.  riijfttcum  not  being  torn  away  to  n  higher  iwint  than  that  at 

vlikib  Llje  biiuo  m  actually  sawn.     In  primary  amputations  the  soft  jmrte  can 
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alwnys  be  retracted  without  difficulty.  In  flccondarr  amputation!),  wbcn  tl»e 
pArts  are  swollen,  it  may  lie  neoeasary  to  make  an  incision  upwards  un  one  or 
i>otli  sides  from  the  angle  of  union  of  the  flaps  tuwardB  the  ]K)int  at  nhich  tin* 
Uinra  arc  to  lie  sawn. 

li  from  any  cause  there  should  not  be  suMieieiit  akin  available  to  form  tJic 
lon^  anterior  flap,  the  circular  opsration.  <.>r  the  lutxliticutiuD  i»f  it  recom- 
mended by  Lifitou,  as  deserilx^d  on  p.  UT,  may  be  employed  instead  (see  Fig.  2I» 
p.  (IS).  All  these  i»[>cniti(tn8  have  the  ^n^at  advantaire  of  pfetting  rid  of  iJie 
heavy  masK  <»f  the  niuHeles  of  the  cidf,  atid  that   by  the  long  anterior  flap< 


FI9.7S.— JUapul«Clonnrth«  t^Mltliy  l»nv  Aiii«H>*rah<lHliMrl  Pufii«H<irHkiii  KIa|ms  with  amilM' 

t>tvuitni  of  ttif  Miivoltw. 


•ecnres  in  addition  that  the  cicatrix  Hlmll  be  well  behind  the  cut  ends  of 
iMUiea,  and  that  thei-e  shall  lye  n  dependent  openini;  litr  the  exit  of  the  di? 
chRrfTCB.     The  lon^  anterior  flap  tends  to  keep  itself  in  pcisitiou  by  its  own 
wei^ht^and  no  8tnip|)iug  is  required  as  in  the  amputation  by  the  long;  posteriori 
flap,  and  thus  a  ^^U'at  source  of  {min  to  the  patient  and  of  disturbance  to  ttiei 
Htiirnp  is  avoided.    There  is  ulsit  much  lew  tendency  to  protrusion  nf  the  bone,' 
M  thi;  weight  of  the  flap  is  hardly  suflicient  to  cuiise  ulceration,  if  thr  end  ofl 
the  tibia  has  been  carefully  roundeiL 

Treves  has  obtaine<l  gftod  residts  by  the  use  of  the  large  external  flap 
reoommended  by  Faralicuf  for  amputation  at  the  seat  of  election.  The  flap  is 
Hjual  in  length  to  the  diameter  of  the  limb  at  the  point  where  the  bou(?«  arc 


AMPUTATION    AT    THE    KSEB, 


U' 


"d.     The  incision  which  marks  out  the  flap  begins  in  front  at  this  same 
ju>il  cn<I«  bchiml  at  a  point  l.J  inch  lower,  whence  uii  incision  passes 
hft  rottod  the  inner  siflc  of  the  limb.     In  dissectiug  up  the  flap  the 
miut  \k  eiit  through  obIi(|Uc]y,  an<l  care  tuken  that  the  anterior 
Uhiid  ftfterj  is  left  nninjnred  on  the  deep  surface  of  the  flap. 

B— nlt>. — The  mortality  after  amputation  nf  the  leg  was  formerly  very 
High,  vmnrinK:  generally  in  different  hospilal  reports  from  5o  to  3rt  per  cent.^ 
0»  chief  causes  of  death  Itein^  pyemia,  traiigrenc  of  the  stump  and  exhaUK- 
Tbc  death-rate  whs  higlier  in  secondary  than  in  primary  operations,  and 
to  28*^)  per  cent,  in  cases  in  which  the  operation  was  [wrformed  for 
Me.  So  far  as  situation  is  concerned,  as  a  general  rule,  the  nearer  the 
fane  tlie  greater  the  danj^'er.  The  hiph  death-rate  formerly  prevailing  has 
wm  twD  mnch  reiluL-ed.  In  the  statistics  published  by  Max  Schede  (p.  K3), 
IBUD|^  tlie  uncomplicated  CHses  treated  antiseptically.are  19  amputations  fttr 
Qjurj  and  50  for  disi-aae,  with  only  1  death,  and  nhat  was  from  erysipelas,  in 
i  |»tjcTit  who  had  previously  suffered  more  than  (mce  from  the  disease. 
AiooD^st  the  ODcompIicated  cases  treated  by  Hanieleben^  Billroth,  and  Bruns, 
tilbout  antiseptics,  were  58  for  injury,  with  I.")  deaths,  and  87  for  disease, 
tail  it»  dofcths  ;  :.".►  of  the  deaths  were  from  pyieniia  and  7  from  septirjemia. 

AlPiTTATiox  THnoiGH  TiiK  KxKE-JOiST,  originally  recommended  in  the 
teocQttuy  by  Hoin,  and  reintroduced  by  Velpeau,  Markoe,  and  Hrinton,  haa 
lonefoood  favour  in  this  couulry  and  in  America. 

Amputation  through  the  knee-joint  may  he  performed  in  three  different 
tiji:  I,  witli  a  long  ant^-rior  and  a  short  jK>sterior  flaj) :  1,  with  lat-eral  Haps  ; 
\iith  ft  long  |j«>st**rior  and  a  short  anterior  tlap. 

1.  The  ofieration  by  means  of  a  ^ng  Anterior  and  Short  Posterior 
Ibf  is  thna  performed.  A  long  square  flap,  rounded  at  the  corners,  is  made 
the  f)oint  of  a  short  bn»ad-bladed  ampututiug-knife  towards  the 
jMUt  of  one  condyle^  irarrjiug  the  incision  downwards  in  a  sLnn'ght 
for  four  'T  fivo  inches,  then  across  the  limb,  and  cutting  upwards  to  a 
pMBtoo  the  opposite  side  ci'rre*ponding  to  that  of  entry.  The  integument* 
od  the  patella  are  then  dissected  from  the  front  of  the  joint  (  Pig.  74 ).  The 
lOicalation  is  thns  opened  ;  the  ligaments  are  then  successirely  divided,  the 
iinb  being  forcibly  lient ;  and  a  posterior  flap  is  formed  by  cutting  fr<>m 
Uund  forwards,  or  by  dissecting  down  heliind  the  Ijones  and  tiien  cutting 
kvlwards.  The  flap  should  be  about  '1\  to  'i  inches  long.  If  made  shorter 
tfau  this.  It  18  opt  to  retruet  up  the  back  of  the  thigh.  Indeed,  in  all  cjises 
Uov  is  a  gn^at  tendency  to  this,  eveu  when  the  flap  is  of  the  length  above 
ffiWL  Tlie  [popliteal  artery  is  dinded,  and,  with  the  exception  of  the  articular 
MKk,  i»  the  only  one  requiring  ligature. 
I  Tbc  HHUuigement  of  thf  patella  is  an  important  question  ;  some  Surgeons 
^plritfBting  iu  removal  and  others  its  preservation.  I  think  thnt  it  is  de- 
BMadlr  bctCrr  to  leave  it.  wa  it  foims  an  important  protection  to  the  end  of 
^^  ttomp.  If  it  be  removed,  the  flap  becomes  so  thinned  as  to  incur  danger 
'Sf  gUgrviM!.  I  have  prai-tis***!  the  o[)emtion  both  ways,  and  have  from  my 
fuund  it  miist  advantageous  to  leave  the  pateJiii.  There  is  only  one 
oriitfin  to  thin;  and  that  is  the  chance  of  the  patella  l>;ing  drawn  up,  aa 
\j  happens,  upon  the  anterior  part  of  the  thigh.  This  is  Itcst  pre- 
cutting  iirjvfss  the  tendinous  insertion  of  the  i|uadric^*|ie  t^xtensor 
ofjvration. 
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The  cartilaprc  ou  tlie  fcinnr  should  be  left  nntonched.&fi  thus  the  caiiccIIoiu 
Htracture  is  not  opened,  antl  one  predisposing  cause  of  pyaemia  is  nvnidwL 
The  operation  is  not  wlapted  to  fiiscs  in  which  the  joint  is  diseased  ;  in  them 
it  ifl  better  to  fimputato  tlirough  the  condylj^s. 

In  the  aftor-treatment  great  trauble  nmy  arise  fn>m  nconmnlaiiun  of  the 

di6eliur^t>s  in  the  synovial  pt)aohe< 
This  can  l>e  prevented  only  by 
proper  drainajrc  aud  pressure.  Be- 
fore closing  tlie  wound,  two  Iod^ 
tuhcs  must  be  put  in,  in  such  a  war 
that  their  deep  extremities  lie  in  the 
extreme  upper  parts  of  the  synovkl 
pouches,  and  their  lower  cuds  at  the 
angles  of  the  wound.  These  iub« 
V  ici.   ^  ^  should  not  Ix?  touched  till  the  third 

/         lA*  i^»  ^^"-^ '  ^^^^^  ^^^^  *'*'^y  °"^-'  ^  t^™*^ 

^K^  ]      '  drcssinjr,  and   the  pr«:»jec-tinir   piece 

cut  oft'.     They  must  on  no  account^ 
be  cumpletely  removed  in  order  t'> 
shorten  them,  as  it  would  be  im- 
possible to  rcplaee  them.      Should 
pus  form  in   the  synovial   pouch" 
fnmi  failure  of  the  drainajrc,  it  wi 
be     recotrnised     by    the     RwcIIin 
redness  and  jmin,  with  iluctuatioi 
A  free  incision  must  l>e  miule  in' 
it  as  suou  as  the  condition  is  rcc«i 
ntsed,  or  the  pus  may  burst  throu^ 
the  limits  of  the  synovial  pouch,  uni 
burrow  up   the   thigh  IxMicath   tf" 
TBSti    These  precautions  for  draio' 
age  are  Udcessan-  in  all  amputatiuas 
in  which  the  synovial  pouches  are 
0l>ene<l. 

2.   Stephen   Smith   disarticulaltt 
at  the  knee  by  Lateral  Flaps  iu 
the  following  way  :   Thi*  incision  Is 
commenced   in  the  middle  lino  in 
fi-ont,   about    an    inch    b^low    the 
tubercle  of  the  tibia,  and  is  carried 
downwards    and     Uickwanis    over] 
the  side  of  the  leg,  until  it  reaches  the  under  surface,  whea*  it  is  ilirect«d 
npwarda   and  towards   the  median   line.      When    that   point   is   reached,  it 
is  carried  directly  upwards  to  tlie  centre  of  the  |>opIileal  space.     A  aeoond, 
inci8it)n  hegins  at  the  same  point  as  the  firsi,  and  pursues  a  similar  directiooi 
on  the  (opposite  side  of  tlic  limb,  the  two  incisions  meeting  in  the  niedimi  line! 
behind.     The  (lajis  ar?  next  raised,  and  the  soft  parts  di86e<ttHi  uj*  ciroularljr 
nntil  the  joint  is  o|>t'ned,  and  the  leg  then  removed.    The  inner  flap  should  he 
rather  the  larger,  because  of  the  greater  eiai  of  the  inner  cowlyle  ;  the  patella 


PIf.  74.— Aiiit'***'ll"<i  tlmHuti  thr  Knc<>  h>- 
l^rtiH  AttUrlor  KUp. 
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After  tbi»  aiuiniutiou,  the  stnrap  presents  the  appearance  repa-8eiite<] 
Fl^  7r».  T}ie  oi)en»ion,  wbich  is  in  reality  rntlier  a  moiiifie*!  circular 
ml  tluui  a  true  amputation  liv  lateral  flaps,  gives  the  most  excellent  resulta. 
^Armnt,  whu  hu.i  recorded  twenty  ca&es,  6i>cakB  highly  of  it.  and  recommends 
Bbu  in  raisins;  the  flaps  the  knife  should  be  kept  cloee  to  the  head  uf  the  tibia 
^faw  :  '  '.-  the  coronary  liiramentJ^,  and  thus  leave  the  Hemiluniir  eartilug;eK 
^Bipl.'  nff  the  condyles  «»f  the  feinnr.     '*  Hy  this  means  the  upjx'r  pail 

ii  tiie  Bjnovi&l  cajisule  is  held  dciwn  tirmly  t<:>  the  condyles  of  the  fcranr.  nno 
dni  ftll  the  aoft  part*  are  kept  well  in  place.*'  This  mode  of  operating  was 
ilso  (letcnbed  in  187?  hy  Brinton. 

S.  The  operation  witli  the  Long  Posterior  and  Short  Anterior  Flap 
)m  tbc  great  disadvantjigi'  that  tiie  {H>steri<<r  flap  luis  an  almost  uncontrollable 


Fig.  T&—  AtnpatiiU4iii  n'  tltn  Kaen  by  Urt«rm]  Pkp. 


10  n^tntct,  and  it  should  never  be  nndertaken  when  the  covering  can 

more  extf^nsively  or  entirely  from  the  front.     It  may  W  readily 

in  the  following  way.     An  incision  is  made  directly  ucn)S8  the 

bi»-j(4iit,  jnal  below  the  patella     The  ^kin-flap  thus  formed  is  disseoted 

kdc :  and,  tlie  joint  bein^  o|H.>ued   above  the  patella,  ami   the   lii^mentH 

tifndn)  by  a  few  tuucliett  of  ilie  knife,  a  loQ*r  ixfsterior  flap  k  out  from  the 

iffar  part  of  the  vaU  <>f  the  le;;,  by  )>ussing  the  knife  behind  the  tibia*  nnd 

oBiyiBp  it  downwanU  tor  a  snitable  distuuce. 

AjiPLTATloy  TintOCOU  THK  Coxi>YX-Es  may  be  done  in  three  different  wnya: 

kIi  a  ]uOjL'  autenor  flap*  including'  the  patella  or  not;  :!.  by  a  moiliflcd 

;l.ar  method  ;  :'i,  n'ith  a  lonif  [K^crior  flap. 

i.  CanJcii,  of  Worcesseor.  was  die  first  to  employ  the  method  of  iLnif)Uiation 

kj  the  le&f  anterior  flap  in  this  situation.     He  took  away  the  ])aiella  and 

DO  poKcrior  flap  ;  but  8ubse4{ueat  o[K-nitor8  hare  found  that  without  « 
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and  in  tlic  diminished  risk  of  douKhinp  of  the  Hap.  as  its  vitscnlar  conimaui 
catinriB  arc  nut  much  disturbed.  TIu'mi  advantajjros  are  not,  however,  dlvraji 
real,  and  aro  in  Honio  degrw  c<»uuterl)alanred  hj-  tht*  liability  to  recunx^iice  a 
the  diseaao  for  whiuh  tlie  ofiorution  may  have  been  [►erforraed,  in  tlie  porti*^ 
of  the  08  calci«  left  in  tlie  flap.  When  it  is  practised  for  injury,  however,  thl 
objection  does  not  hold  jjood.  i 

After  either  Sytm-V  or  Pir<»j;off"8  operation,  paticntB  can  nin  ;  whi»^h  t)i(| 
eaiinot  do  after  aniputatioD  of  the  V^  in  any  f)urt. 

in  eaHCs  of  caries  of  the  tarsus  requiring  amputation,  it  occasionally  happea 
that  the  Surpeon  ranuot  determine  with  certainty  whether  the  morbid  conditio! 
iH  limitetl  U^  the  anterior  nuiije  of  tarsal  bones,  or  extends  so  far  backwardB  « 
seriouHly  to  implicate  the  attira^liis  and  calcaneum  ;   and  he  is  conBe<)nent1 
unable  U»  decide  whether  the  condition  of  the  foot  admits  of  removal 
ChopartV  <»pcration,  or  rwjuirps  disarticulation  at  the  ankle-joint.     In  the 
cifi-nmstancos  all  doubt  will  be  ok'ured  away  by  makinjr  an  incision  acrosa  t 
dorsum  of  the  foot  in  the  line  of  the  aatra^alo-sctphoiil  and  calcaneo-cnboi 
nrticulationB  ;  tlie»e  arc  then  opened,  and  the  state  of  the  bones  is  exainiii 
If  the  astraifBlus  and  calcaneum   be  sound,  or  but  6lijj:ht!y  diseased  on  tliei 
anterior  a8|vect,  Chopnrt'a  operation  may  l>e  done,  and  any  carious  U'ne  le 
l)ehind  (jouged  away.     If,  on  the  contrary,  tliese  b<»nc8  be  found  to  be  deeply 
im|)licated,  the  flap  may  be  dissected  back  for  about  an  inch,  and  disarticula^ 
tion  at  the  ankle-joint  procetNied  with.  I 

Reonlta. — The  amputation  of  a  toe,  of  a  metatarsal  bone,  or  even  of  ^ 
portion  uf  the  metaLar8U8,  in  but  very*  seldom  attended  with  faUil  con&e<|ueuc 
Should  death  occur,  it  must  be  the  result  of  an  a^xudental  attack  of  tetan 
erysipelas,  or  pyaemia,     disarticulation  at  the  ankle-joint,  tbough  necesBsaril; 
HtiQwbat  more  dangerous,  is  yet  one  of  the  most  eucce^fal  operations  i 
^"Surgery,  the  mortality  attending  it  being  but  very  HmalL 

The  statistics  of  uncomplicated  cases  from  tlic  practice  of  Socin,  VolkmanDj 
and  Max  Schi-dc,  under  antise|»tic   treatment,  show  r,.*»  crises,  with  2  deal] 
I  in  a  woman,  aged  77,  and   I   re-aiiifiut-atian.     Thiise  of  Hruns,  Rardele 
and  Billmth.  in  tbe  pre-antiKejttic  period,  Bbow  WW  cases,  with   10  dealt 
8  of  whicli  were  from  pyemia.     The  highest  mortality  was  from  PirogofTi 
operation,  of  which  there  were  13  cases,  with  .*>  deaths,  4   from  pyjEmia  and] 
]  fr4)m  erysipelas.  i 

A-MPiTATiox  OF  TUE  Lbo. — The  selection  of  the  h'ne  of  amputation  miue 
defK^nd  upon  the  cxt^.nt  of  the  ditiease  or  injury. but,  whenever  practicable, the 
openktion  should    be  performed  low   down  :    tbe   mortality   diminishing   i 
prop<»rtion  aa  the  limb  is  remove4l  near  to  the  ankle.    Surgeons  used  formerly, 
even  where  thf  disoise  or  injury  was  limite<l  to  the  foot,  to  amputate  imm 
diately  Im*Iow  the  knee,  or, us  it  wan  naid,  "at  the  8eat<»f  election."  in  all  th 
cases  in  which  the  patient  would  l>e  obtige<l   U^  wear  a  common  wooden  pi 
the  lung  leg-stump  iieing  highly  inconvenient  when  the  patient  rested  on  h 
btuit  knee  :  wIicrmis.  in   those  individuals  who  could  aflbrd  the  expense  of 
well-constructed  artiHcial  limb,  tlie  amputation,  when  pruoiicable,  was  done  i 
the  tower  [Kirt  of  the  leg.     Itut  thiit  diHirulty  Iuia  been  rvmovi.Hl  by  the  intro-^ 
duction  of  a  sliurt  wiKMleii  pin,  in  the  WM-kct  uf  which  the  stump  may  be  fix 
in  the  cxtendfMl  [Mmiiion  :  and  amputation  in  ntl  lulmissible  c^ifes  should  cou 
sctpiently,  even  amongst  the  |k>oivr  claatcs,  \yn  done  ne  low  down  aa  poasible. 

The  namber  of  art<.'ncs  dirided   will  di-jx'nd   upon    the  situation  of   tl 
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ttt.  HoKit'ii  luym  down  as  fl  •'eneral  rnle  that  in  ampntations  onoiiifih 
'Ibe  h«*d  of  tin-  IiIhiI:!.  only  imif  m\\\\\  uriery — tlur  popliteal — i«  divided. 
^ftvotficht«  two  arteries — riie  anterior  and  pcjflttriur  tibial — and  iit  tbreu 
;nh«i  thire.  are  (;nt,  tbe  |»eron(.*:iJ  l>eiuf;  divided  in  addition  to  lIr*  two 
ciluk. 

T$^  Aupntatioii  of  the  l^z  ^7  Transfizioii,  which  was  at  one  time 
ibeopemtion  usually  porroruicd  in  tliis  country,  is  performed  in  the  following 
fiy.  Th«  Snt-iri*ori  situnds  with  his  left  hand  to  the  part  to  be  removed,  while 
theasktont,  vh'tM'  duty  it  is  to  retract  the  flap<*,  takes  his  stand  opposite  to 
ihc  SoT^coti.  Id  the  right  limb,  the  jwint  of  the  knife  is  entered  at  the  poste- 
nuridge  of  the  tibia,  carried  downwanls  for  a  distance  of  one  inch  aud  a  half 
totwo  inches,  then  across  the  fnmt  of  tlie  \c%  to  the  posterior  lx)rder  of  the 


F%.  7A  —  A-tatwUtldii  al  th«  llljtfai  L^v.    TmnsOxlon  oftlu*  iHaiteliar  Pla|v 


ik.  Dp  which  the  incision   is  made  to  extend  to  a  corresponding  distune^-. 
fa  the  Jrfl  leij  the  same  incision  coramcnccs  on  the  tibular  side  of  the  litub, 
*i  on  the  tibial.     Tlie  Hap  thus  formed,  which  should  be  bntad 
i'ie*l,  is  next  dissected  up  by  a  few  touche*!  of  the  ]«iint  of  the 
tnui«tixiua  of  the  Hmb  is  made  by  pa8sin>,'  the  blade  across  behind 
from  one  angle  of  the  incision  to  the  other  (Fi^.  7o),  takin)^  care 
to  pus  the  knife  between  the  liones  instead  of  behind  them.   The  posterior 
flaf>  t      ■  i  by  cuttinp  oblii|Ucly  downwanis  and  backwards  ;  it  should 

he  a>  la***  long.     The  liones  are  next  cleared  by  a  double  swt^p  of 

\\m  koift*,  and  the  interosMMjiis  soft  parts  divided  by  ca^ryiD^'  tlie   instrument 
>r-M  wuy  between   and  round   the  l)one8.     In  doing  this,  special 
\k  biken  not  to  direct  the  ed^a*  upwards,  so  as  to  split  either  of  the 
MiericBy  more  particularly  the  anterior  ;  for,  as  the  vessel  retracts  alM»vc 
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the  membrune,  its  ligature  is  no  easy  matter.   If  the  amputation  be  perfoi 
juHt  below  the  knee,  it  is  possible   that  the  popliteal  trnak  maj  be  divi( 
abovo  its  bifurcation,  and  thus  only  one  artery  maj  require  ligature.     Ii 


fig.  7t-~AiiipnLiti(iii  of  \ht  L«K  b)'  the  Lotitt  PmU'rltM'  Flap.    8awhtj(  tho  BaitM. 

Sawing  the  bones  the  fibula  must  be  divided  first,  as  otherwise  it  may 
fractured  above  the  Hue  of  amputation.     It  is  better  to  commence  aawing  oaj 
the  tibia  till  the  saw  has  entci^ed  a  short  distance,  and  then  by  sinking 


VIC-  7X.— AmpntAttoa  oftbo  \je%  Uy  Toali**!  Mtrthotl. 


raising  the  hiuid,  according  to  the  aide  on  wliich  the  operation  is  ^»eing  per- 
formed, the  saw  is  brought  to  boar  on  the  tibula»  whicli  is  completely  divided 
before  the  tibia  Is  finished  (Fig.  71).  After  the  removal  of  the  limb,  the 
sharp  anterior  edge  of  the*  tibia  must  be  sliced  off  (fblifjucly,  to  lessen  the  risk 
of  sloughing  of  the  tlap  from  {>n:«eure  upon  a  sharp  ridge  of  bone. 


AMPLIATION    OF    THE    LEG    liY   TEALE'.i    METHOD,     129 

If  thp  limb  be  ven*  muscular,  n  Jnrgc  mass  of  the  miiscleaof  the  calf  will  be 
Wl  in  thf*  poftterinr  flap  ;  this  will  W  n  good  deal  ia  the  way  during  taiitmeul, 
m  iU  irr  1^  n>  displace  the  flap.     In  some  catjen  1  have  advantnpeously 

roDoreii  ^  tier  prt  of  the  muscular  mass  thus  left,  leaving  little  inure 
thn  ft  tkiQ  flap.  The  inconveniena*8  arising  from  the  long  posterior  flap  are, 
lKMpr«?er,  so  great  that  it  is  better  as  u  rule  to  adopt  some  other  method  of 
aapQltttJon. 

In  ibe  htr^r  third  of  thf  Ih},  Teale's  operation  ( Fig.  72)  oun  lie  performed 

accocding  to  the  ruli-a  laid  down  on  ]>.  Wx.     The  size  of  the  wound  may,  how- 

PT«r,  be  dimiuislied  by  making  part  of  the  covering  by  retracting  the  soft 

pnrtA  from  tht*  Umes,  instead  of  entirely  by  flaps  as  in  Teale'a  method.     In 

this  mixlilieil  plan  of  operating  an  anterior  flap  is  made  erpml  in  lengtli  to  the 

dimcicrof  the  limb  at  the  point  at  which  the  boneH  are  to  be  sawn  :  it  should 

btalniost  rectangular  in  shape,  merely  having  the  angles  rounded  ott*.   A  very 

Aort  poftlerior  flap  may  be  cut  to  meet  this  by  carrjing  the  knife  behind  the 

(iinb  •oiticwhat  obliquely  from  one  end  of  the  first  incision  to  the  other.     The 

•*>fl  p«rts  are  then  retracted  by  the  knife,  or  better  by  the  periosteal  elevator, 

Um  MTiDg  the  perioetenm,  and  tbe  bone  is  sawn  an  inch  or  more  above  the 

n|r|c  of  the  Hafr;^.     As  in  Tejde's  method,  the  flaps  should  contain  nil  that  can 

betftkenfrom  the  Ijottes,  for  in   this  situation  they  are  somewhat  liable  to 

ttoBgh.     Thv  Injues  in  this  part  of  the  leg  occupy  almost  the  whole  thickness 

of  tbe  limb,  and  it  is  necessary,  therefore,  to  make  the  anterior  fla]>  espial  to 

tbe  diameter  in  tentrth.  so  that  the  sctir  may  be  behind  them.     If  then'  is  any 

iliflcnlty  iii  mlracting  the  soft  parts.  Lister  recommends  that  the  incision 

Id  l»e  carried,  <»»  the  fibular  side,  aa  high  as  the  point  at  which  the  iK.mes 

U>  W  suwn,  as  this  greatly  facilitates  their  sej>aration.      In  order  to  avoid 

■urcvVMry  wounding  of  the  anterior  tibial  artery,  Teale  recommends  that 

t^  iuft  (arts  should  be  raised  from  the  interosseous  membrane  with  the 

Ikmnb-nail. 

In  th^  utUhih  and  upper  thirds  of  the  kfi,  the  bones  lie  more  towards  the 
wierior  ai«p^-ct  of  the  limb,  and  consetjuently  it  is  nut  necessary  to  cut  so 
l^tn  anterior  tlap  in  order  that  the  cicatrix  may  l»e  placed  behind  them. 
U  these  fcituutions  tbe  anterior  flap  may  be  made  equal  in  length  to  two- 
iiutds  of  thv  diameter  of  tbe  limb,  and  the  posterior  flap  one-half  the  length 
of  the  Ant/?rior,  (he  ri-st  of  the  covering  l>eing  made  by  retraction  of  the  soft 
ptU  fh*iu  tlie  bones.     The  anterior  flap  should  consist,  at  its  lower  edge,  of 
<iia  mmI  fttt  only,  but  it  should  be  gradually  dee|>eucd  as  it  is  raised,  till  at  its 
^    '        '   ins  almost  all  the  muscle  that  can  be  obtained  from  the  front  of  the 
Ieki  ).    In  dissecting  up  the  posterior  flap,  which  should  cuntain  only 

ikia  Mbd  fai,  the  bmb  should  berajsetl  so  that  tlieSnrgi'on  can  more et»nveniently 
vbat  he  i»  doing.  Both  flaps  l>eiDg  held  well  out  of  the  way,  the  mnscles 
iMtJtt  diTMitMl  cinrulnrly,  and  tbe  soft  \mTX»  raises!  from  the  bouee  for  a 
to  nt  leaht  one-third  of  the  diameter  of  the  limb.  In  doing 
Uj  taken  not  again  to  wound  tbe  anteHitr  tibial  arterj*.  Finally, 
boac»  arc  huwu  as  high  as  possible.  The  sharp  point  of  the  tibia  must  be 
invaded  "(T  In  doing  this,  if  the  retraction  of  the  M>ft  i>arts  have  not  already 
bvcn  (kit»c  with  a  |>criosteal  elevator,  it  is  well  eari'futly  to  raise  the  periostctim 
bHk<ie  ajT  *7-  -  -he  saw,  oa  by  bo  doing  the  tendency  to  ueci*osi»  isi  somewhat 
dWnb):  lioi^teum  not  being  torn  away  to  a  higher  ]>oint  than  that  at 

Kviikh  ibe  Utue  ij*  actually  sawn.     In  prinmry  amputiktjons  the  soft  parts  can 
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iilwrtys  l>e  rctnu'tcfl  without  difficully.  Iti  gecoDdiiry  amputatioDs,  wht*n  thv 
[rtkrts  are  swollen,  it  may  Iw  nt'Oi^sHan'  to  make  an  incision  upwanlH  ou  one  or 
both  ^ides  from  the  angle  of  union  of  the  Hap8  towards  the  point  at  which  tlttr 
Umt'S  are  to  \\v  sawn. 

If  frf»nj  any  euUBe  thfre  should  not  ho  sufficient  skin  available  to  fomi  th» 
lon^  antenor  flap,  the  cirenlar  operation,  or  thr  inodificatioD  of  it  recou- 
mended  by  liiston.as  deflcriU'd  i>ii  p.  il".  may  he  employed  instead  (^sce  Kig.  S4^ 
p.  *i8).  All  tliese  o|)ernlion8  ila^e  the  ^ivaL  adviiniaj^'  of  getting  rid  of  ch& 
hea\'y  masn  t»f  the  tniiseles  of  tht;  ealf,  and  that    by  the  long  anterior  fia)> 


(yig.  Tft— AmswUlkin  i4'U«e  1^  by  Lmiii  Ant^rli^r  Aifl  Short 

UivtHloit  iiftbf  MtiwlM. 


lattti  Pl«]»,  wiUi  <*1rratv 


necnrofl  in  a^ldition  that  the  cicatrix  shall  l>e  nell  behind  the  cut  ends  of  the 
bone«,  and  that  there  dhall  be  a  dependent  opeuinjr  for  the  exit  of  the  dw* 
chargts.  The  long  anterior  flap  tends  to  keep  itself  in  pr«ition  by  its  own 
wei(rht.  and  no  strapping  is  nNpiired  as  in  the  amputation  by  the  lonj,'  posterior 
flap,  and  thus  a  <,Tcat  source  of  ftain  to  the  patimt  and  of  disturbance  to  the 
stump  is  avoided.  There  is  also  much  lesatondenry  to  pMtrusion  of  the  bone, 
ss  the  weight  of  the  flap  is  hardly  sullicient  to  cause  ulceration,  if  the  end  of  I 
the  tibia  has  been  carefully  rounded. 

has  obtained  good  result^;  by  the  use  of  the  large  external  flap 
"  by  Faral)enf  for  araputatitm  at  the  seat  of  eleciion.     The  flap  is 

rngth  to  the  diameter  of  the  limb  at  the  point  where  the  bones  an 
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oiunt.     The  incision  which  marks  out  the  flup  begins  in  front  at  this  Bamo 

i«»I.*BfJ  mils  behind  at  a  point  Xh  inch  lower,  whenco  an  incision  piw«'S 

!   the  inner  eirle  of  the  limb.     la  disseolin^  np  the  Hiip  the 

iitf  cut  thntugii  ol'liquoly,  and  care  taken  tlmt  the  ant^jHor 

tiMil  Ut4!i7  ift  left  uuinjnred  on  the  deep  surface  of  the  flap. 

B— IIb. — ^The  mortality  aft<;r  amputation  nf  the  lej;  M'aa  formerly  very 

hi^  rwrrinjf  j^enenilly  in  different  liospital  reports  from  ."lO  to  30  per  rent., 

Uk  tM^  causes  of  death  being  pyaemia,  gangrene  of  the  stump  and  e.xhauH- 

tion.   T1>e  death-rate  wna  higher  in  secondary  than  in  [»rimary  opeiHlions,  and 

fel  Id  *S'5  f>er  cent,   in  cases  in  which  the   opomtion  was   jyerformed  for 

ttHMC.    &>  far  art  situation  is  concerueii,  as  a  ^ncral  rule,  the  nearer  the 

kMrUu)  grvater  the  dan*^r.     The  hiirh  dcath-nUe  formerly  prevailing  has 

oorbeea  mudi  i*edu<,'e<l.     In  the  statistics  published  by  Max  Schede  (p.  83), 

mnDgit  tbe  uncomplicated  caises  treate<l  anti».'ptically,are  10  amputations  for 

n  irr  juid  50  for  disease,  with  only  1  death,  and  that  was  from  erysipelas,  in 

.    ..  !'T!(   who  had  previously   sutTered  more  than  once   from   the  disease. 

'..  ■■  .--I  the  uni'omplicated  cases  treated  by  Rardeleben,  Hillroth,  and  Bruns, 

k>  "    ("tics,  were  2K  for  injury,  with  l.'i  deallis,  and  M7  for  disease, 

'1     .  -  ;  -1'  *>f  the  deaths  were  from  pyairuia  aud  7  from  septic;vmia. 

AUTTATioN  THitoi<;ii  THE  KxKE-JOiXT,  originally  rtcommendud  in  the 
hit  century  by  Hojn,  and  reintroduced  by  Vdpeau,  Markoc,  aud  Briuton,  has 
^fottud  favour  in  (his  country  and  in  America. 

Am^ation  thnjugh  the  knee-joint  may  lie  performed  in  three  different 
wyi;  ],  with  a  lonjr  anterior  and  a  short  [Kwterior  flap  :  2,  with  latenil  flnpa  ; 
*,tiih  a  lonj:  p<»eterit)r  and  a  short  anterior  Hap. 

1.  The  0[*e  ration  by  means  of  a  I»ong  Anterior  and  Sliort  Posterior 
Tlftf  t»  tiin»  performed.  A  long  square  Hap,  ronndtd  at  the  corners,  is  made 
^CBtcnng  the  {loint  of  a  short  broad-bladed  ampntatiiir];-knife  towards  the 
yXuiw  part  of  one  condyle,  carryin^^  the  incision  downward*?  in  a  stmi}jht 
Km  lor  four  or  five  inches,  then  across  the  limli,  and  cutting  upwards  tt.t  a 
fMu  un  the  opposite  side  corresponding  to  tlmt  of  entry.  The  iuiegumeuts 
oitiie  {iBtelta  art^  then  dissected  from  the  front  of  the  joint  (Fig.  74}.  The 
Wiealaiion  ja  rims  opened  ;  the  li^ameuts  are  then  successively  divided,  the 
^  bcJDg  f'ircibly  l>ent  ;  and  a  |w)8terior  flap  is  formed  by  cutting  from 
heyad  forwards,  or  by  dissecting  down  behind  the  Uines  and  then  cutting 
iKkvanb.  The  flap  should  be  about  :.'i  to  U  ii\ch('S  lung.  If  made  shorter 
Uii  iliit,  it  is  apt  to  retract  up  the  back  of  the  thigh.  Indeed,  in  all  cases 
I  Iksr  b  a  iJ^Tbut  tendency  to  this,  even  when  the  flap  is  of  the  length  al>ovc 
I     jmai.  The  |Hf[»Iitertl  artery  is  divided,  and,  with  the  exception  of  the  articular 

TMek|  ifl  the  only  one  requiring  ligature, 

^^n^  BHUtai^cment  of  the  patella  is  an  important  (|uestiou  ;  some  Surgeons 

^^^kUng  iU  removal  and  otliers  ita  preser\aliou.      I  think  that  it  is  dc- 

^^Hy  better  to  lea\'e  it,  as  it  forms  an  important  protection  to  the  end  of 

^mb  iUunp.     If  it  be  removed,  tht*  Hap  Itecomes  so  thinned  as  to  incur  diinger 

'w  gangrpiw.     I  have  prartisiMl  the  ojx'mtion  both  ways,  and  have  from  my 

es^NTfienM  found  it  most  advuntngeous  to  leave  the  patella.    There  is  only  one 

fion  til  this;  and  that  is  the  chance  of  the  patella  being  drawn  u]\  as 

,_-:   r    "r  ^-\pj)cns,  u|M)u  the  anterior  part  of  the  thigh,     Tliia  is  best  prc- 

'\)i  ncnwts  the  tendinous  insertion  of  the  quailriceps  extensor 

:  tb«  tiperution. 
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The  cartilage  on  the  feraur  ahonld  be  left  untouched,  as  thus  the  canoeUt-u* 
Ktruoturc  18  not  opotied,  and  one  prediBposing  cause  of  pyiemia  is  avoided. 
The  opcrntioii  is  iu»t  a<hiptt-d  to  cases  in  which  the  joint  is  diseased  ;  in  thrm 
it  is  bettor  to  amputate  throujjh  the  condyles. 

In  the  after-treatment  great  trouble  may  anse  from  acoumulation  of  thr 

discharjres  in  the  sjnoA  ial  pouches 
This    can    be    prevented    only    by 
proper  drainaj;e  and  pressure.    Be- 
fore  closing  the  wound,   two   long  j 
tubus  must  be  put  in,  in  such  a  way 
that  their  deep  extremities  lie  in  the 
extreme  \i])\>ev  iHirts  of  the  synovia! 
ponclies,  and  their  lower  ends  at  tli* 
anj^lcs  of  the  wound.     These  tub«« 
should  not  be  touclicd  till  the  thiid 
day ;  after  that  they  may  be  draini 
out  iiulf  an  inch  or  more  at  each 
dre8sin^%  and    the  prnjwtinp  piece 
cut  lift".     They  must  on  no  iiwount 
be  CMUipletely  removed  in  order  to 
shorten  them,  as  it  would  be  iift- 
possible  to  replace  them.      8boal 
pus  form  in   the  synovial    pouch* 
from  failure  of  the  draiuaj^e,  it  wi 
be    rccojjnieed    by    the    swelling 
redness  and  f»ain,  with  fluctuatiot 
A  free  incision  must  be  made  iat 
It  as  soon  as  tlie  condition  is  nx'ogr* 
nieed,  or  the  pus  may  Imrst  throuirh 
the  limits  uf  the  synovial  [K>uch.anJ 
barrow  up   the   thigh  beueath  Ute 
Taati    These  precautions  for  drain- 
age are  necessary  in  all  amputatioM 
in  which  the  synovial  {K:>acbes  are 
oi>ened. 

2.  Stephen  Smith  disnrticulatct 
at  the  knee  by  I»ateral  Flaps  ia 
the  following  way  :  The  iurisiou  ia 
commenced  in  the  middle  line  in 
friint,  about  an  inch  l>e1ow  the 
tubercle  of  the  tibia,  and  is  carried 
downwards  and  backwards  orcr 
II'  side  of  the  leg.  until  it  rciic-hea  the  uuder  surface,  where  it  is  directed 
upwards  and  towards  the  mi^dinu  line.  When  that  point  is  reached,  it 
is  curri»?d  dirtrtly  upwards  tn  the  centre  of  the  popliteal  space.  A  second 
incision  begins  t\i  the  same  point  us  tb«;  fin*i,  and  pursues  a  similar  directioa 
on  the  opposite  side  of  the  limb,  the  two  incisions  meeting  in  the  median  lin» 
behind.  The  flaps  luv  next  raised,  and  the  soft  parts  disseeted  up  circularly 
nnlil  the  joint  is  ojiened,  and  the  leg  then  romovetl.  The  iuner  flap  shouhl  bo 
the  larger,  because  of  the  greater  size  of  the  inner  condyle  ;  the  patella 


Fig.  74 


-AmpntAtifiR  thntutfli  Ui*  Knee  b.v 
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this  amputation,  the  stump  preaents  tlie  appearance  represented 
«r».  The  openition,  wliich  is  in  reality  rather  a  modified  circular 
BMcbod  than  a  true  amputation  by  lateral  flaps,  gives  the  mast  excellent  results. 
Brranl*  who  has  recorded  twenty  cases,  speaks  highly  of  it,  and  recommends 
thai  in  rtiisitifr  the  flaf)3  the  knife  should  he  kept  close  to  the  head  of  the  tihia 
•u  a»  '  the  coronnry  liii;amcnls,  and  thus  leave  the  tsemiluuar  cartilages 

ck»tl^  ug  the  coudyles  uf  the  femur.     "  By  this  means  the  up[)C'r  part 

o(  Uic  eynoviaJ  ciijtsulo  is  held  down  firmly  to  the  condyles  of  the  femur,  iina 
lUvD*  all  tbc  soft  jHirLi  are  kept  well  in  place."  This  mode  of  operating  was 
(t)w»  deacribed  in  1872  hy  Briaton. 

X.  "^  '  ti  witlt  the  ^ng  Posterior  and  Short  Anterior  Flap 

W  ..  'Vantage  thtit  tlie  fK»steiior  flap  luts  an  ahnost  uacuntrullable 


IV-  *X— AmpotsUon  a*  Uid  Kueo  b)*  LiitenI  FUi». 


u>  retract,  and  it  should  never  Ite  undertaken  when  tbc  covering  can 

\tA  more  oxtonsivelr  or  entirely  frf>m  the  front-     It  may  be  readily 

in  U»c  following  way.    An  incision  is  made  directly  across  the 

jnst  bchiw  the  |>aieIliL     The  skin-flap  thus  formed  is  disM-ctcd 

«nd«   the  joint  U*ing  upened   above  the   patella,  and   the   ligaments 

tivided  hy  a  few  touchcx  of  the  knife,  a  lontc  pijsierior  tlap  is  cut  from  the 

q(|cr  part  of  the  calf  of  the  leg,  hy  piissing  the  knife  Ixihiud  the  tibia,  and 

CMyitig  it  downwards  for  a  suitable  distance. 

Ajuotatiox  TiiRorou  TUK  CoxDYi-Es  may  bo  done  in  three  different  ways : 

wiib  a  long  nnt^Tior  flap,  including  ttio  patella  or  not ;  2,  by  a  modified 

nietbod  ;  il.  with  u  long  posterior  flap. 
I.  Garden,  of  Won  e*t<  r,  was  the  first  b*  employ  the  method  of  amputation 
by  the  Umc  ft&t«rior  flap  in  this  situation.     He  took  away  the  patella  and 
Du  po*Lerior  flap  ;  but  Bubeeipent  operatore  have  found  that  without  a 
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posU-rior  liap  iLl'  covering  is  fivquentlv  iiisullicient.  Thi'  o|H.'rution  ih  thci 
fore  usually  performed  as  follows  :  The  fiiij^er  and  tliumli  of  the  left  Juuji 
pluced  on  tlie  twn  condyloid  eininenres  of  the  femar,  which  8en'«  iw  guide* 
for  the  slartiti^-ixtiDto  of  the  ineisiou.  A  lon<r  anterior  flap  is  Itien  uiarki 
lint,  wet!  rounded  in  shape,  and  reachin^^  as  low  as  the  tnhercle  of  the  tibu 
This  is  dissected  np  either  with  or  without  the  patellu.  In  case*  in  which  the 
Sargeon  is  hcuittiting  between  excision  and  ampiiUitiou,  the  joint  msy  he 
oxaminod  befoi-e  proceedinjr  further  and  the  operation  determined  on.  When 
the  anterior  flap  has  l)een  raised,  the  knife  is  pniisefl  In-hind  the  femur,  and  i 
jKjst^rior  (lap,  efpml  in  knffth  to  tiic  anterior,  is  cut  from  within  imtwnnl*. 
Thin  Hap  contains  the  liuniPtrinjr  l^uduna,  and  usually  a  part  of  the  niuw-lesof 
the  calf,  and  it  r^nseijuently  retractfi  coosiderahiy  alter  bein^  cut.  The  fispi 
being  held  back,  the  knife  is  swept  round  immediately  above  the  cartilage- 
covered  surfaces,  and  tlie  saw  carried  througii  the  bases  of  the  condyles  parallel 
to  the  aniciilar  surface  of  the  femur,  that  is  to  say,  somewhat  ohliipuly  to  die 


Aiiipolnl  Ion   ItiiiMiu'li    llii'   I 'unit  t  tf«   1i\    tninlillrHl   rlrtiilni    iiirllK*) 


axis  of  the  shaft,  thf  inner  side  hein^r  left  a  littk*  lonjxer  than  the  outer.  Orn 
ML  Italian  Surj^eon,  has  lyconinR'nded  that  the  piitidia  should  he  lefl  in  the  HHp,| 
and  its  cartilaf/inotis  surface  muwu  o(V  so  as  to  form  a  raw  bony  surfrice  to 
applied  to  the  cut  end  of  the  femur.  Sir  William  Stokes  has  modiiied  Oritti**! 
meth«Kl  by  dividing  the  femur  half  an  inch  above  the  condyles  insti*ad  of j 
throuffb  them,  thus  makin^r  tlie  sawti  surface  of  the  ft>mur  inorL*  equal  in  size, 
to  that  of  the  |Mitella,  and  diminisliin;^  the  risk  of  tht'  latter  IxMng  drawn  for* 
wards  nnd  upwiirds  oil' tlie  end  of  the  shaft. 

^.  Lifter  hu»  a-commended  an  amputation  by  a  modified  circular  method, 
which  is  thu«  performed  :  "  The  Surgeon  first  cuta  transversely  across  the 
(Vonl  of  the  limb,  from  side  to  sidf.  at  the  level  of  the  tulien-U*  of  the  tibia,  am 
joins  thi-  horn*  of  this  inrision  by  <'anyin;;  the  knife  at  un  anjrle  of  forty-fiv< 

•Vvn*M  lo  lh«*  a\i«  ol'  l.hr  lej»  throtiy;h   the  skin  and   I'lit.     The  limb  beini 

lU-«],  he  di»)itects  up  the  posterior  skin  flap,  and  then  procci^s  to  raise  tl 

of  intcjfOment  an  in  a  circular  operation,  taking  due  caro  to  avoid  seorii 
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|kfe^faB|Boeoas  t.iitAue;  and,  dividing  tlie  haut^triu^  as  8oon  as  thny  are 
IUPPPHPM  iK^nditi^  (lie  knn*,  he  tiiuU  no  diHiriilty  in  n^iu'hiiis:  tlic  upper 
wiSfir  of  the  patella.  He  then  sinks  the  kuife  throiij^'h  the  insfrt,ion  of  the 
qMiirinrpfi  pxtciinor  (Ki^.  7ii),anil,  having  cleared  the  bone  imnie<liiitely  above 
the  Mrticolar  cartilage  and  httldini;  tlie  limh  hurizontullr,  he  applies  the  saw 
VU&kjiUr,  urn]  nt  the  same  time  transversely,  to  the  axis  of  the  limb  (not  of  the 
botte)  m*  lie  U.*  ensure  a  ItonzontAl  surface  for  the  patient  to  rest  on."  When 
tJbe  toft  n»rts  are  miu:h  thickened.  ii8  in  disease  of  tlie  knee-joint,  the  le^'  may 
be  remoicxi  by  dividin;;  the  ligarnentum  patellae  and  ofiening  tbo  joint  as  early 
■tf  possible.  After  tliis  the  condyles  of  the  feraur  can  usually  be  protruded  and 
«wn  oflT  without  dirficulty,  and  the  patella  removed  Inst  of  all.  If  there  is 
*ill  difRpuhy  in  protruding  the  femur  an  incision  may  be  carried  upwanla  on 
tJk-  as  far  Hs  may  l>e  necessary.     The  advantage  of  this  operatiou  la 

tfc*:,  rirefully  ]iorfurmod,  the  chunoe  of  siDUEjhing  is  reduced  to  a  mini- 

onm.    The  pourhcs  of  the  aynovial  membrane  of  the  knee  must  be  carefully 
dtuned  fts  befnre  described. 

S.  Amputation  thmugh  the  eondyloa  by  thu  long  posterior  flap  should 
iVTCt  be  performed,  unless  under  exceptional  circumstances  no  other  flape  can 
WobUined. 

TTiere  is  a  point  of  practice  that  T  have  found  useful  in  these  amputations : 
m.  to  round  off  with  the  saw  the  sharp  edpe  left  on  the  cuudyle  after  the 
nnorftl  of  iu  eartilaginoua  surface,  as  otherwise  this  may  press  injuriously 
ipoBthe  flap. 

Tlwe  amputations  present  four  grreat  ndvantnijes  over  those  higher  up  : 
L  Aa  the  me<lullary  canal  is  not  opened,  t!»e  risk  of  septic  osteomyelitis  aud 
[ocnl  pya'niia  is  diniinishe<l.    '1.  The  limb  being  removed  at  a  greater  dis- 
iram  the  trunk,  the  ahtjck  will  be  less  and  the  rate  of  mortality  diminished. 
nt  is  provided  with  a  long  thigh-stump,  which  gives  incK*a»ed 
^  i-iug  an  artificial  limb.    4.  AVheu  the  amputation  is  practised  with 

^lODg  Nnterior  flap  euutaining  the  jiatella,  or  taking  the  skin  from  over  it, 
^  cad  of  the  stump  will  be  protected  by  the  tough  int-egument  naturally 
•ttOM«d  in  front  of  the  knee,  which  will  admit  of  pressure  l»eing  made  upon 
"' "  if  of  excoriation  :  the  ciattrix  being  drawn  up  behind  the  end  of 

tJ.  .ml  alti»gether  away  from  its  surface. 

Sasults  of  Amputation  through  the  Knee-joint  or  Condyles  of  the 
fmur. — So  far  as  life  is  concernoi,  ihese  operations  have  been  successful. 
la  the  American  Civil  War.  of  13i  wisea,  tU  died,  giving  a  mortality  of 
te'4  per  ocnU  Of  these  4l»  were  primary  amputations:  the  deaths  among 
rhich  wm*  16,  or  82(1  ikt  cent.  Urinton  gives  )i2  cases  *if  amputation 
IbroD^  the  knee  for  disease,  with  1  \  deaths,  or  if^O  i>cr  cent. 

Max  S<.-bede  gives  the  reault^  of  amputation  through  the  knee-joint  in  civil 
pr^^Y  aa  follows  :  for  injury,  Mi  cases,  lOM  deaths,  or  .S2*H  per  cent.;  for 
diMMe,  l^'t  caMa,  3o  drjttha,  or  24*4  |>er  cent.;  through  the  Ci>ndyle9,  for 
lojnry,  ill  caaca,  4o  deaths,  or  ^WX  i>er  cent.;  for  <Iisease,  fio  cases,  15 
dooha,  or  2j  per  cent. ;  (iritti's  operation  for  injury,  2.'t  cjises,  4  deaths,  or  It; 
fittr  cmt. ;  for  diseaAe,  111  caaes,  5  deaths,  or  'ic/z  per  cent. 
AjU'CTATU>]fi4  or  TiiK  Thkjii  are  commonly  rci{uired  lx)th  fur  accident  and 
Af  a  nile  till*  operation  is  nu)ML  efficiently  performe<I  by  the 
lerior  (lap  method,  the  covering  inking  raised  by  dissection,  not  by 
timiiftllvion.     £x<%llGut  ronulta  may  also  be  obtained  in  all  part«  of  tlie  thigli 
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by  tlie  circular  and  modified  rirciilivr  oiifnitions.  Amputation  just  iinove 
Jiuee  wftfi  formerly  mwt  often  performod  by  equal  lateral  flajis  cut  I ly  trans- 
Hxion.  The  fleahy  fia^ta  of  uniform  tliicknesa  thus  obtained  were  HOppo*cd  to 
form  a  better  coverin((  than  the  thinuer  structarca  in  front.  Hut  the  lateral 
tiape  have  the  disadvantage  of  leanng  the  scar  over  the  bone,  and  they  an* 
difficult  to  keep  in  position,  and  consecpiently  few  iSurgeons  n<tw  adopt  thi» 
methiKl.  In  other  parts  of  the  thigh  lateral  flaps  cannot  be  conveniently 
made,  as  the  end  of  the  l>one  is  apt  to  Ik*  dmwn  tip  into  the  anjrie  of  Ibi* 
TTound,  and  to  project  l>etwecQ  the  flaps,  which  fall  away  behind  it.  In  ampa- 
tation  in  the  lower  or  middle  third,  a  tourniquet  may  be  a])plied  high  on  the 
limb;  but  when  the  u{M*ration  is  done  in  the  ujiper  third,  there  is  no  space 
for  the  application  of  this  instrnment,  so  the  hsemorrhatje  must  Ije  arrested  by 
the  application  of  the  india-rubber  bandage  as  described  on  p.  47,  by  the 
aortic  tourniquet,  or  by  an  assistant  compressing  the  artery  as  it  piisscs  over 
the  brim  of  the  pelvis  (Fig.  11),  p.  .^3).     In  wliat«ver  situation  the  Surgeon 


Fig.  7T.— AinttDUthiii  of  tliA  Lmwit  Tliinl  «f  Uir  Tnigli  li>  Ijitrm]  F1a|m 

amputates,  he  must  be  careful  to  carry  the  knife  so  as  not  to  split  the  fe 
artery  or  vein. 

Amputation  above  the  Knee  by  Lateral  Flaps,  or  Vermale's  Opera- 
tion,  is  tlin8  iHTrorme*!  ;  Tlie  fMit<.T  flap  should  always  l>e  made  first.  The 
p*unt  of  the  knife,  Ix-in^  entemd  in  the  middle  of  the  thiijh,  about  three 
inches  above  the  npfier  U»rder  of  the  patella,  is  carried  close  round  the  bone 
and  broujrht  out  throu;;b  the  centre  of  the  ham  ;  the  flap  is  then  cut  down- 
ivarda  and  outwards  ;  the  knife,  being  entered  a^xxw  in  the  up)K*r  im^le  of  the 
incision,  is  C4irried  cl(»se  round  the  bone  to  its  inner  side,  and  the  inner  flap 
made  by  a  sweeping  cut  (Kitr.  77).  Unless  the  blade  l)e  kept  in  contact  with 
the  bone  in  this  situation,  tlie  femoral  artery  is  vcr>-  apt  to  Im*  split.  The  flaps 
beititi:  then  ivtracteii,  the  bone  is  rloured  by  two  sweeps  of  the  knife,  and  sawn 
about  four  inohett  abo\e  its  articular  surface. 

In  all  amputations  of  the  thigh  by  the  Antero-Posterior  Flap  method* 
more  or  Ichs  trouble  is  apt  to  arise  from  the  |>ostenor  Hup  being  displaced 
"^rds  by  the  divided  Hexor  muschrs,  which,  owing  to  their  great  leni|th, 
for  a  vtry  considendde  ciistuuce.     Evi-n  when  the  covering  may  at 
It  ipteemed  abundant  the  edgca  of  the  wound  may  separate,  leaving  a 
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no  buttoii-liole  apertutvs  bt*  ina»ie  through  the  hoel  flap.  This  may 
owl/  be  avoidetl  when  (he  soft  stnicttirfs  are  thickened  and  irifiltrutod  by 
mAuDOUtoTT  prcKlucts  :  buc,  if  th(i  operation  be  ru*|iure(3  for  injury,  great 
ore  is  required  in  digging  out  the  heel,  the  integumenU  of  the  pti8k*rior  part 
of  the  08  caloia  being  very  thin  and  adherent  to  the  bone.  It  ie  also  of 
tn)part;uice  that  the  first  iucision  shonld  bo  (Figs.  i\2,  (>3)  distinctly  iiu-lined 
inirkward.s  towards  the  lieel,  and  not  furwiirds  intu  the  sole  (if  thr  foot. 
raloBtbisiie  done,  a  large  t'ii|)-sh(ij>ed  tifip  will  be  left,  in  which  blood  and 
dishargoa  may  occnmulatc,  and  ruiard  healing.  If  union  takes  place  by  the 
BECood  intention,  bagging  of  dischai'ges  in  the  flap  must  be  prevented  by 
uniform  elastic  pressure  and  bandaging.  The  tendency  to  ploughing  occurs 
chiefly  in  primary  amputations.  It  hns  frequently  been  stated  that  it  is 
neoeotfy,  in  order  to  ensure  the  yitality  of  the  flap,  t<>  cut  the  posterior  tibial 
Artery  *'afl  long  as  possible/'  and  it  is  this  aa  mucii  as  anything  that  has  led 
to  the  priKlaction  of  the  large  cnp-shaped  flap.s  which  are  «>  difficult  to  dissect 
off  the  OS  calcia,  and  which  sr*  often  slough.     An  examination  of  the  vascular 


I'lV'M.  —  I.lseor  InciKioii  for  Pin>goIt"a  Mpci-atlnu— nitMliflnl  by  Oltlii^iic  Section  of  I  tic  Ob  (lalclt- 

wpply  will  show  that  the  posterior  tibial  artery  may  be  cut  close  to  the  base 

I'f  the  flap,  without  interfering  with  the  chief  vesBelB   supplying  it.     The 

diitrfbutioD  of  vessels  to  the   part   is  as  follows.     On  the  outer  side,  the 

]«roneal  artery,  after  giviug  i«[l'  (he  anterior  [leraneal,  ii*   continued   along 

(he  poeterior  aspect  of  the  fibula  to  the  outer  side  nf  the  os  caleis.     Cn  the 

iooercide  a  branch  of  considerable  size  ariecH  from  tlie  posterior  tibinl  artery, 

attoat  one  inch  ahove  the  ankle-joint,  and  passes  down  to  the  inner  side  of  the 

oicalcis.  running  l>ehind  the  inner  raulleoluH  and  accouiiianying  the  cutaneous 

[Herre  from  the  p^istcrior  tibial  to  the  beol.    There  is  thus  a  trunk  on  each 

rnnning  down   to   the  heel   bt^hind   the  malleolus,  luul  these  two  com- 

icati*  freely  with  each  other,  anpirficiaily  over  the  cutaneous  purface  of 

Ibc  tcndo  .\ehillis,  and  deeply  Ltetween  the  tendon  and  the  ankle-joint ;  and 

?y  terminate  by  anastomosing  by  Umg  loops  on  the  under  surface  of  the 

■ior  part  of  the  os  caleis.     It  ia  \\\a}\\  these  anastomosing  loops  that  the 

Ity  of  the  flap  depends  ;  and  as  they  lie  much  nciirer  the  bune  than  the 

it  is  evident  that,  unless  the  knife  be  kept  hard  upon  tiie  bone  daT\w^ 
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the  whate  dissection  of  the  flap,  they  will  be  divided  in  large  nmrmers,  great] 
endaiif^cTJnfr  its  vttiility.  In  tin.  operation  as  performed  by  Symc.  the  die- 
section  of  tlie  flap  is  &mitnerict!d  from  the  most  prominent  part  of  the  tui»ercle« 
of  the*  08  calciB,  und  the  kmlu  cuu  be  ke[iL  iu  constant  contuL-t  with  tlie  buiie 
with  the  gjeiitest  ease.  If»  on  the  contrary,  the  incision  extend  fur  into  the 
sole  of  the  foot  in  front  of  the  tul>ercles  of  the  os  calcis.  it  is  almost  impofiisihle 
to  dissect  the  Bap  tmck  without  the  point  of  the  knife  being  dirrcted  into  iU 
under  surface  and  the  vascular  loops  bein^  divided. 

This  operation   is  a  most  useful  one  in  all  cases  requiring  removal  of  the 


Fig.  ii7  — rungijff'it  OinT^tirin.    Sawin«  ttie  os  Calrta  uliliiiui'ly  iloMnwudi  und  fDrwanli. 


whole  foot.  The  mortality  attendinjr  it  is  hut  small.  The  stump  that  is  left 
adoiits  of  the  whole  weight  of  the  Ixniy  being  borne  upon  it^ 

Various  modifications  of  Syme's  amputation  may  at  times  be  practised  with 
advantage,  when  the  soft  parts  coverint?  tho  heel  are  not  in  a  condition  to  form 
a  good  basis  of  support.  In  these  circiimstaiicos,  the  Hu)>s  may  1ki  fashioned 
on  the  side  instead  of  from  behind  x  antl  in  this  way  I  have  more  tlian 
once  fonned  an  excellent  a)veriug.  Tliese  lateral  llnps  should  not,  however, 
be  made  in  any  case  that  admit.s  of  disarticulation  at  the  ankle  in  the  ordinary 
way,  ae  they  never  afford  so  j(*'od  a  basis  of  support  as  the  intcffunients  of  the 
heel. 

PirogofTs  Ampntation  is  nhai*acteri8ed  by  the  preservation  i>f  tlie  posterior 
poriiun  iA'  thu  os  cak-is.  la  opemtin^  on  the  right  side,  an  incision  is  carried 
across  the  sole  of  the  foot  from  the  tip  of  the  external  malleolus  to  the  corre- 
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mftT  niuJilv  tiionjrh  be  done  by  clts8octiu^  the  head  out  itf  the  oretubalnm 
fl(^^n;^  walfx'l  or  bistoury. 
•••'lit*. — The  mortality  tifter  amputation  of  the  thigh  is  very  considerable 
when  tbt?  o|>eratiou  is  doue  for  injury,  more  particularly  for  ctimpoiind  frac- 
tare  of  the  femur  itself.  The  mortality  in  the  older  fttatisties  (p.  Sl»)  amonnte*! 
to  59'7  iwrcrnt.  In  the  more  recent  atiUistics  of  University  College  Hospital 
it  ii  4li'l  per  cent.  Sh<K!k  and  traumatic  gangrene  of  the  stump  are  the  chief 
catiaei  of  death. 

The  rcflult  of  amputation  of  the  thig^h  for  dineafle  of  the  knee-joint  dcfHjnds 

<Blil*ly  Dpin  whetlier  the  aflw'tioti  is  aente  or  chronic.     In  acute  sujtpurative 

ihtnr^iiiiiniioQ  of  the  ku**.'.  am])ufation  of  the  thiijh  is  most  fatal  :  indeed,  so 

Vigfc  k  ibe  mte  of  niortality,  tluit  it  is  doubtful  wJiether  it  is  pnjpcr  to 

prfowa  the  operation  in  that  st^ge  of  the  affection.     In  chmnic  knee-joint 

teaae*  on  the  otiier  hand,  the  o|>eratioQ  is  most  stitisfaetory  and  succossf^ii  : 

^■th  HCJUom  resulting  unless  the  operation  has  l>een  deferred  too  long.     The 

»wr<u  mortality  uf  coniplic4ited  and  uncomplicated  cases  together  in  the  older 

toUttica  was  ^f'*  per  cent.   In  the  more  recent  statistics  of  Tniversity  College 

Hospital  it  ia  *1^'U.     Mux  Schetie's  atntistics,  in  which  complicated  cases  are 

ettloded,  gives  WW  i^uies  with  only  one  death.     The  mortality,  as  before  stated 

1^(^(1  K  increases  as  the  trunk  is  approached. 

AHiTTATiox  AT  TMK  Hii'-JoixT. — Thi.s  fonnidable  operation  is  of  com- 
(aritively  recent  introduction  into  surgery.  During  the  early  |)art  and  middle 
"f  thf  last  renrury  its  practicability  was  warmly  debated  in  France.  It 
*w  performed  on  animals  experimentally.  It  was  found  that  some  patients 
ift^  with  ergotism,  whtMtc  lower  extremities  had  become  gangreuoos,  und 
Miepanied  at  the  hip-joint,  survived  :  and,  at  last,  in  the  year  177.S,  the 
fiiw  luweasful  amputation  of  the  kind  was  performed  by  I'erraiilt  of  St. 
^f^;.  In  the  next  year,  the  operation  was  done  iu  England  by  Kerr  of 
^oniuinipltin,  on  a  girl  aged  1:^,  affecbed  with  hip-di:$easc  and  lumbar  abscess. 
TW  ofieration  was  unjustifiable  iu  such  a  case,  but  the  patient  UwhI  17  da^-s, 
•*i  ibos  its  practicability  was  demonstrated.  Larrey  performed  it  in  M^^ 
faflhtfipit  lim,.  for  gun-shot  injury  :  and  since  that  time  the  operation  has 
berncstablisiied  in  surgical  pnu*tii^f,  civil  as  well  as  military.  The  operation 
•••  first  performed  surccssfully  in  England  in  iHli,  liy  Browurigg  of  Ply- 
Buiti].  on  a  man  whose  thigh  had  beeu  broken  in  the  Peninsular  war  a  year 
pfrTiounly, 

.imputation  at  the  hip-joint  ha8  been  performed  in  a  variety  of  ways  which 

K  i«  not  neccsaaiy  to  detnil.    The  following  will  be  described  :  I.  by  combined 

onrabir  and  e.\t»Tiial  vortical  incisioas  :  i'.  by  anten>-posti.'rior  flaj)*« :  ;t.  by  the 

onl  method. 

I.  Tlie  uini'uuitioii  by  combined  circnlar  and  ezberaal  vertical  inci- 

I    w   tliat   nsnully  known  as  Furtipam  JnnLm'n    mrthod,  ullhough  the 

tion.  as  now  performed,  diffcrri  in  many  res|K'fts  from  the  description 

by  that  SurgiNin.     The  paLieuL's  body  is  drusvn  well  to  the  edgt;  of  the 

tabie,  and  turned  slightly  on   to  the  sound  side.     The  thigh  of  that  side  is 

ffconsd  in  the  Hexed  [>osirion  by  two  bandages  :  one  attached  to  the  thigh 

alaoTc  tJ>e  kTice  by  a  dove-hitoh,  the  two  ends  of  which  aiv  passed  round  the 

Mck  KB''  under  the  arm  of  the  same  side  ;  whilst  the  st^i-ond  bandage 

I     ttpMMc^i  iie  ariund  thigh  uud  secured  to  the  leg  of  the  tubh-  beni-ath 

Bihe  piaieot's  head.     The  circulation  through   the  limb  is  cvtntrolled  by 
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Edmarch's  ulaetic  cord  applied  in  the  maimer  desoriM  on  p.  47,  or  by  ati 
iMtrtic  corajtreseor.  Au  uuiputHiintr  kuifc  of  moderate  lonjjth  is  to  Ik;  choeen. 
The  skin  and  eulxmtoneous  tissuea  are  divided  circularly  at  the  junction 
of  the  middle  an<l  lower  thinis  of  the  thigh,  and  after  reflectini^  them 
for  at  least  two  inohes,  the  muscle«  are  divided  circularly  down  to  the  Ixjne. 
The  femoral  vessels  and  any  others  which  can  be  ifcojfuized  are  now  li>;atured. 
A  vertical  incision  is  next  made  upwards  alonj,'  the  outer  side  of  the  tliigh 
IVoin  tlie  circular  cut  to  a  point  midway  iK'tweeu  the  t^rc4it  irochanttir  and  the 
iliac  crest  (V'v^.  71»).  The  muscles,  with  or  without  the  jwioBteum,  an;  turnetl 
ofl'the  shall  uf  the  femur,  and  the  head  is  turned  out  of  the  acctahiilum  by 
dividing  the  mpsule  ou  Uj  the  neck  uf  the  boue,  whilst  au  aKsiatunt  rutates 
the  limb  ucconJing  to  the  direction  of  the  Surgeon.    Oozing  vessels  may  now 


Flf.  7l>.— Furnniiux  Jurtbirh  ARiptiUilnn  at  (iia  Bii»-Jtiiiil. 


bo  socurcd  before  removing  the  tourniquet.  The  raw  surface  is  ueceasarily 
extensivf,  and  fn*  provision  must  Iw  made  for  drainage. 

L'.  AmpnUition  at  the  hip  by  ant«ro-poat«rior  flaps  is  the  easiest  and 
\\M}Si  Hpi-edy  mrthiMl,  It  cf)nHist6in  making  a  large  and  thick  anterior  flap  by 
iranstixion,  and  u  short  lioatcrior  one  from  the  gluteal  region  and  back  partif 
the  thigh.  In  order  to  perform  this  operation  properly,  the  patient's  body  must 
be  brought  well  forward  uf>on  tlie  edge  of  the  table,  Hi>  tliat  the  nates  project 
Iteyond  it,  and  be  MteaiUed  hy  i)trun*j  baudnges.  One  of  thcKr  must  \w  passed 
l»etween  tlie  sound  tliigii  and  the  ))crinieum.  and  atttirhed  to  the  upper  end  of 
the  tttblo  ;  another  should  Ix'  curried  across  the  pelvis  to  the  lower  end  ;  and 
the  sound  limb  mast  be  tied  to  the  leg  of  the  tabic. 

The  Surgeon  must  have  three  assistanta  on  whom  he  can  rely.  Asr^istant 
No.  1  lakes  charge  ot  the  fla(),  compressing  the  femond  vessels ;  and,  in  the 
abseooe  of  the  abilomiual  compressor,  on  his  Lrustworthiness  tite  patient's  life 
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r  ricpendent.  Assistant  No.  2  holds  the  limb ;  flexinj?  it  slightly  on  the 

»cii  in  the  first  stnpc  of  the  (tpt'iiitimi,  whiifit  the  anterior  fliip  is  heingr 

;  forcibly  abductinpr, extending, and  roMitinj;  itontwnrrlRdorinjj:  thescoond 

■Saf^,  when  the  Sargcou  is  opening  the  capsule  of  the  joint  ;  and  extending 

«xk1  n>t&ting  inwards  during  the  time  the  p<^mterior  Hnp  is  lieing  cut.    On  the 

w»j  in  which  he  })erforra8  these  duties  the  facility  with  which  the  Surgeon 

fon&e  the  o]>eratiun  is  mainly  dependent.     To  A^istant  No.:)  is  consigned 

ihe  «mre  of  the  instrument  used  for  controlling  the  circulation.     Aftur  the 

nSMira!  of  the  limb,  Assistant  Xo.  l'  aids  the  Surgeon  in  ligaturing  the 

icteri«&.    Theee  preliminaries  baxnng  been  arranged,  and  the  duty  of  each 

■riitant  usigm'd  to  him,  the  ojjeration  is  to  Ix;  i)erformed  in  the  following  way : 

The  Sorgcon,  standing  on  the  left  side  of  the  limb  to  be  removed,  feels  for 

Uie  Umj  points  vrhioh  guide  his  knife,  viz.  the  tuber  ischii  and  the  anterior 


ritf.  M  — AnpntiUoD  at  Uic  Blp>.K><ut:  KnnitaUuuuf  Aiit«iii>r  KUji  lu  Len  Uitib 


fOperukT  spine  of  the  ilium.  The  knife,  which  must  have  a  blade  twelve 
hfhe*  UiniT,  is  etitered.  and  the  Hap  made,  in  different  ways,  according  to  the 
ode  of  the  btxly  on  which  the  operation/is  performed.  If  it  be  on  the  left 
the  knife  ahnuld  Ix'  entered  about  two  finger's  breadths  below  the  anterior 
ior  spine  of  the  ilium,  and  carried  deeply  in  the  limb  behind  the  vessels, 
^iivcClj  AcrooB  the  joint,  its  point  being  made  to  issue  near  the  tuberosity  of 
"  tam  well  l)ehind  the  prominent  ridge  formed  by  the  tendon  of  the  ad- 

'kmgQft  (Fig.  >*0).     In  transfixing  on  thi.s  .side,  care  must  he  taken  not 

to  wijond  the  scrotum  t»r  the  opposite  tliigh  ;  the  back  of  tlie  knife  must  nm 
par^Iel  to  Ponpart's  ligament,  and  the  point  must  not  be  directed  too  much 
spvank,  lc»t  it  enter  the  aWominal  cjivity.  As  soon  iks  the  point  of  the  knife 
pMK0  the  hca*l  of  the  bone,  the  handle  must  be  raised  so  lis  to  direct  the  |>oint 
heoMfcth  tl»c  femi.ral  ves-ieU,  hst  they  be  wounded.  The  aortic  compressor  docs 
cvjQiml  tlie  iliac  vein,  and  shonld  the  femoral  vein  be  punctured  a1>ovu  its 
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last  valve,  most  dangerous  regurgitant  htemorrhage  would  take  place.  Tram- 
fixion  being  accomplished,  the  anterior  flap  must  be  cut  rapidly  downwards 
about  six  or  eight  inches  in  length.  The  assistant  who  is  to  t^e  charge  of 
the  flap  passes  both  hands  into  the  wound  above  the  back  of  the  knife,  and 
grasps  the  femoral  artery  firmly  between  his  fingers  and  thumbs  (Fig.  82). 
As  soon  as  he  has  thus  secured  the  vessel,  the  Surgeon  turns  the  edge  of  iht 
knife  fon^ards  and  completes  the  anterior  flap.  In  doing  this,  care  rnoBt  be 
taken  not  to  make  the  flap  pointed.  This  is  best  done  by  keeping  the  edge  of 
the  knife  turned  slightly  towards  the  bone  till  the  point  is  reached  at  which  it 
is  to  be  brought  out.  Also,  the  assistant  who  holds  the  limb  must  take  caie 
not  to  extend  it  too  soon,  but  to  keep  it  flexed  and  slightly  adducted  until  Uie 


Fffi.  ^\. — AiiiiiittuUon  at  thn  Hip-Joint :  KtmiiatJon  of  Anterior  Flap  in  Right  LimK 


anterior  flap  is  completely  cut,  and  the  assistant  who  has  charge  of  the  flap 
must  be  careful  not  to  raise  it  up  too  much  nor  to  s(|ueeze  it  laterally  in  grasp- 
ing the  vessel.  As  soon  as  the  knife  is  brought  out,  the  assistant  holding  the 
vessel  raises  the  flap  upwards  towards  the  abdomen.  The  limb,  which  has  to 
far  been  raised,  slightly  flexed  and  adducted,  must  now  be  forcibly  extended, 
abducted,  and  rotated  outwards  ;  the  capsule  of  the  joint  is  then  to  be  opened 
by  a  firm  cut  with  the  point  of  the  knife.  As  soon  as  this  is  done,  the  head 
of  the  femur  starts  out  of  the  socket  and  the  operator  touches  the  round  liga- 
ntcnt  with  the  ]X)int  of  the  knife.  The  assistant  now  allows  the  limb  to  hang 
down,  and  the  head  of  the  femur  becomes  Koparatcdby  sonic  distance  from  the 
acetabulum,  and  the  posterior  part  of  the  capsule  is  brought  into  view  and  pat 
on  the  stretch.  This  is  divided  with  the  point  of  the  knife,  and  immediately 
it  is  done  the  assistant  puts  the  limb  in  an  extended  position  in  a  line  with 
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boily«  and  Bt  tbe  same  time  rotates  it  ioNrardfi  so  that  the  trochanter  shall 
cmtch  rh«.'  knife  ;  the  heel  of  the  knife  is  then  passed  over  the  trochanter, 
tbe  peitUTtur  flapt  nipldly  cut  l»y  (nimins;  the  knife  dttwnwaixls  and  haek- 
throu^h  the  thick  nuiscleH  in  IhtH  situation.     The  posterior  flap  may  be 
Mi  fonr  inches  in  lengtli  ;  but  tliis  must,  of  course,  vary  accordin)^  to  the 
of  the  anterior  flap.     When  the  autputation  is  {performed  on  the  rUjhl 
anterior  flap  is  made  by  entering  the  knife  jnst  above  the  tuberosity 
tiobiuou  and  brinj^in^  it  out  two  fingers'  breadth  Ixrlow  the  anterior 
spine  of  the  ilinm  ( Fij;.  k1);  the  remainin>f  steps  of  the  operation 
King  performed  as  in  tbe  last  case.     In  trannfixing  from  the  inner  side,  if 
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int  of  Che  knife  bo  directed  too  much  upwards,  it  may  enter  the  thyroid 


Id  (inliT  to  avoid  th«  inoonrenicDce  caused  by  standing  in  a  cramped  posi- 
tiui  '  ''h  tliitrhs,  nmny  Surgeons  tran.sfix  from  the  outer  side 

"H  :i  .    I  as  on  the  It'ft. 

(n  ron»ii]Uk!nce  of  the  extent  to  which  the  limb  that  is  about  to  be  nMn(»VGd 
wj  hatv  Intrn  injured,  or  i-ni'i'oachod  u{Km  by  diseaae,  it  is  not  always 
tfly  to  make  the  ant4*nor  flap  of  tbe  <jize  or  sha^ie  de8C'rit>cd.  A  little 
mai^enicQt  on  the  jmrl.  nf  the  Surgeon  will,  however,  enable  him  to  take  the 
n^aiute  amunnt  of  covering  from  Lhe  outer  or  inner  parts  by  inclining  the 
foinl  or  the  hec^l  i>f  the  knife  downwards,  as  the  case  may  require  ;  or  he  may 
ukc  tha  anteriijr  flap  by  dissection,  instead  of  by  trausHxion. 

Wben  tl»e  femur  is  entire  and  unbroken,  Aasistaut  \o.  t  luos  it  as  a 
r.  bciDinnK  the  lower  end  of  it  in  the  second  stage  of  the  operation 
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downwanln  and  (tutwanls,  thus  cuasiiii;  the  hcftd  of  tlie  boue  to^Mi 
the  anterior  pnrt  of  the  [■ttjwult',  and  to  atnrt  out  with  a  peculiar  suck 
uuiftc  as  soon  08  the  latter  is  opeued.  Should  the  bone  liave  been  fractu 
high  up,  lliis  movement  cannot  be  given  to  it  and  the  operation  in  rende 
wmicwhut  more  dilhcult  la  smh  a  cn«e  the  Surgeon  must  pmsp  the  upfier 
en<l  of  the  femur  Ik'Iow  the  troehantere,  su  as  to  steady  and  push  it  back  as  he 
IB  disarlicidatin^  its  head.  In  two  of  the  cases  in  which  I  have  iimpatated  at 
the  hii^joiut,  It  ha«  been  necessary  to  do  this — in  one,  in  oonw'<|uem'e  of  the 
crushin*,^  of  the  bone,  two  inches  l>?!ow  the  trochanters,  by  n  ruilwiiy  lUNndent  i 
in  the  other,  in  couscfiuencc  of  its  8i>ontaneon8  fmctdre  at  the  junction  of  itt 
upper  and  middle  thirds,  in  a  case  of  rapidly  growiug  malignant  disease  uf 
the  I  tone. 

As  a  further  precaution  af^inst  haimorrhuge  the  Aasistant  who  stCAdiM 
body  muy  pa*»8  his  thumb  well  down  into  the  iliac  foesa  bo  as  to  oonipreM 
artery  against  the  brim  of  the  jH^lvis.  If  the  tounnV|uet  or  compressor  is  ai-tiog 
efficiently  there  is  no  hiemorrhage  from  the  posterior  fi»p,  but  should  the  in- 
stnmient  be  imperfectly  applied  there  will  be  free  hwrnorrhajre  from  the  glutttl 
and  wiatic  vessels,  which  mnst  Ite  arrested  by  the  AKsistants,  who  should  be 
ready  to  compress  tbcm  with  their  finirers  or  with  dry  spon)^**s,  or  to  seixe  them 
in  forci-jiressure  forceps.  The  arteries  may  then  ho  ligatured  one  by  om*,  aj 
the  Assistant  exposes  tliem.  If  the  other  AssistiiiU  have  a  good  hold  of  the 
femoral,  the  vessels  in  the  posterior  Oap  may  i)e  tied  firet ;  but  if  the  fcmond 
Ik!  insecurely  held,  it  must  be  first  tied.  The  feiufjral  arteries,  both  superficial 
and  deep,  will  l>c  found  to  be  cut  long,  and  to  project  from  the  muscles  by 
which  they  arc  sun'ounded,  so  as  very  ivmlily  to  Ik-  seized  by  the  tingtrs  or 
loreep!*,  pulled  out,  and  Hgaturwl.  The  arteries  in  the  posterior  flap  and  ott 
the  inner  side  of  the  joint  will  l*c  found  in  the  intermuscular  septa.  The 
flaps  are  to  l)e  brought  together  by  sutures,  two  or  three  drainage-tulles  of 
1m^  sisc  must  be  inserted,  and  after  the  dressing  has  Ix^en  applied,  a  turn  of  A 
broad  bimdagi'  may  l>e  passod  round  the  alidomen,  and  the  end  brought  up 
from  behind  uudor  the  stump  so  as  to  support  it. 

3.  The  oval  amputation  may  be  |)erfonued  in  the  following  way  :  Tbr 
patient  b  placed  on  his  sound  side  and  the  t)u^:h  of  that  side  is  secuit'd  wit 
bandages  as  in  the  first  rneth^^  above  described.  The  patieut*8  l>ody  must 
further  steadied  by  an  Assistant  placed  opi>o8ite  the  shoulders.  Another 
Assistant  takes  charge  of  the  thigh,  and  a  third,  who  stands  opp<mite  the 
Surgeon,  will  take  the  vessel  by  thrusting  the  fingers  of  one  hand  into  the 
wound  and  grasping  the  artery  Utwecu  them  and  his  thumb.  The  paticnl 
Iwing  thus  pR'pared,  and  the  india-rabl>cr  band  or  aortic  compressor  applied, 
the  Surge(ni  stands  so  as  to  have  his  left  hand  tn  the  flaps,  that  is  to  aay, 
behind  fur  the  right  thigh,  and  in  front  for  the  left.  An  amputating  knift 
of  moderate  length  is  to  be  chosen.  The  int-i^ion  is  commenced  about  t 
inches  abovu  the  trochanter  and  carried  firmly  down  to  the  boue  and  alo: 
the  femur  to  uboat  six  or  seven  inches  l*elow  the  upi)er  end  of  the  l)one,  Ai 
this  j>i>int  the  incision  is  made  to  bifurcate,  one  part  being  cairied  in  a  carved 
direction  lurwarda  for  nlwut  two  inches  and  the  other  backwards  in  the  same 
way  (Kig.  ^S,  h).  This  murks  the  jHiint  at  which  the  transverse  part  of  tbfl 
incision  is  to  be  made.  The  limb  is  now  abducted,  tmd,  if  the  first  incisinq 
has  been  made  with  sutficient  firmness,  the  operator  will  Im*  able  to  puali  bil 
thumb  into  the  longitudinal  slit  which  has  been  made  in  the  lower  parts  a( 
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lallfr  jclutt'i.  The  mnscles  thus  l»eiiijr  ]>ut  on  the  strt'tt'b  \\y  the 
Uinmb,  the  point  of  the  knife  is  iniidt.'  to  cut  over  the  trochnnter 
an^I  down  tbt*  npjxT  part  of  the  boue,  scfuiratiiiL;  the  inuHcilcs  attached  to  it, 
fini  in  front  and  then  behind.  The  Limb  is  then  forcibly  uddueted^  and  the 
.VflRstant  ac  the  eame  time  tries  to  lift  the  head  of  the  femur  out  by  patting 
Oot  of  hu  bands  on  the  inner  side  of  the  thigh  as  hi^'h  up  as  possible.  The 
OpUBtor  cheiu  oftcns  the  joint  by  making;  u  finu  cut  in  tlie  Une  of  the 
■BperfiWal  incision,  so  as  \o  make  u  vertical  slit  in  the  capsule  and  <lJvide 
the  cotyloid  ligiiment,  and  t)ma  to  render  disloctition  more  easy.  Another 
cxm«]on  is  then  carried  tmnsvcrsely  through  the  capsule  in  the  hne  of  its 
sttadiiDent.  The  head  of  the  bone  then  <itnrtR  ftx^m  the  socket,  and  the  point 
of  tbe  knife  is  inserted  so  as  to  divide  the  round  Ugament.  If  the  head  does 
aoi  oome  (rat  readily,  the  Afisistant  may  seize  the  cx|K)6ed  trochanter  with  a 
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|«ir  of  Ii*Mi-forcep8  and  drag  it  forcibly  outwards.  The  remainder  of  the 
CKpoli!  im  ihc  inner  side  is  then  cut,  and  the  Assistant  can  now  lay  tiold  of 
iW  tMchatiter  and  pull  it  forcibly  out  of  the  wound,  and  the  operator,  gottinju' 
b« knife  Cm  the  inner  side  while  he  holds  the  soft  parts  out  of  the  way  with 
1»  Wt  hand,  gradually  separatos  the  bone  from  its  attachments  till  it  is 
cspond  M  low  as  is  required.  During  thin  pitrt  of  the  o|)cration  the  limb 
oust  Hill  lie  addncted  to  the  greatest  possible  extent.  Having  reached  the 
}i«at  at  which  tlu;  cnmrnuneement  of  the  transverse  part  of  the  incision  has 
ilrakdy  b^en  nurked,  the  Surgeon  turns  the  edge  of  the  knife  away  fhjni  the 
HjOt&nd  cats  acrons  to  the  inner  side  of  the  limb,  thus  completing  the  am- 
|V«tiuQ.  During  tlirs  (Kirt  of  the  operation  the  Assistant  nmst  hring  the 
Kttbiuti  a  uLrai^ht  line  with  the  trunk.  The  artery  must  be  compressixi  by 
iMWr  Awiftant  \^ith  one  hand  in  the  nppcr  part  of  the  wound.  If  the 
k)b  lie  Tvr}'  miuu'ular  it  is  a  goo<l  plan*  after  having  enucleated  the  upf)er 
|vt  i>f  tbff  femur,  to  oomplete  the  ciwnilar  [»art  of  the  incision  by  cutting  from 
mi-  I  \. 
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part  of  the  thij^h  from  the  trochanters  to  the  lower  end,  where  the  skin  over 
the  patella  is  included  in  the  anterior  flap. 

In  some  instances  in  which  the  tissues  at  the  posterior  part  of  the  thigh  are 
much  diseased  or  injured,  whilst  those  on  the  anterior  aspect  of  the  limb  are 
sound,  a  very  good  stump  may  be  fashioned  by  making  a  long  square  antenor 
flap,  and  then  cutting  at  one  stroke  of  the  knife  through  the  soft  parts  at  the 
lx>sterior  aspect  of  the  limb,  in  a  somewhat  oblique  direction  from  bdov 
upwards.  The  antenor  flap,  when  laid  down,  will  fomi  the  cushion  at  the  end 
of  the  stump. 

Amputation  in  the  lower  third  of  the  thigh  is  sometimes  undertaken  for 


Fig.  7s,  -  Aniimtntiun  of  thf  Tlii'^li :  Fln|>H  rut  fn>iti  witlumt  Inwards. 

spontaneous  gangrene  of  the  iitot.  In  such  cases  the  best  method  is  to  divide 
the  soft  parts  on  the  front  of  the  tliigh  circularly  down  to  the  bone  at  the 
level  of  the  upper  border  of  the  patella.  A  very  short  posterior  skin  flap  is 
raised,  and  the  soft  parts  are  reflected  for  at  least  the  length  of  the  diameter  of 
the  limb  before  sawing  the  bone.  Scarcely  any  interference  with  the  vascular 
8Upi>ly  of  the  part  ip  thus  caused. 

Amputation  throngh  the  Trochanters  may  sometimes  be  advantageously 
practised,  eitlier  in  severe  compound  fnictures  of  the  lower  part  of  the  thigh, 
or  in  casus  of  non-malignant  tumours  of  the  lower  and  middle  thirds  of  the 
femur :  and  thus  the  more  severe  and  dangerous  oiHiration  of  disarticulation 
Ht,  the  hip  may  be  avoided.  Indeed,  should  it  Ini  found,  after  sei*tion  of  the 
l>one,  that  it  is  so  much  injured  or  disea-^ed  as  to  re(inire  removal  at  the  joint, 
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Sw  mj*;         ■      rnouf^'li  he  dnne  hy  dissecting  the  head  out  of  the  acetalmlum 
with  tt  -^  JjK'I  or  bistoury. 

^«*ttl*«- — The  mortality  lifter  uuipntiitiou  nf  the  thigh  is  very  considerable 
•ffceu  the  operation  it*  done  for  injury,  more  particularly  for  compound  frnc- 
lOf*  of  tho  femur  itself.  The  mortality  in  the  older  statistics  ( p.  h<»)  amounted 
to  h^'~  jR-rcent.  In  ihe  more  rwrent  stiitisLics  of  University  (.'ollege  Hospital 
ic  is  U\'\  per  cent.  Sbof^k  and  traumatic  gangrene  of  the  stump  are  the  cliief 
fama  of  death. 

The  rank  of  ampntation  of  the  thij2;h  for  disease  of  the  knee-joint  depundK 
cntifvlT  n|K»n  whether  the  affection  is  acute  or  chronic.  In  acute  suppurative 
n  of  the  kii'-o,  amputation  of  the  thii^h  is  mo-st  fat-til  ;  ii»deed,  so 
rat*;  of  mortality,  that  it  is  doubtful  whether  it  is  profK-r  to 
'oTin  the  c»peration  in  that  stage  of  the  affection.  In  chronic  knee-joint 
disTMr,  00  the  other  hand,  the  o|HTation  is  most  Hatisfa«;tory  and  succc^aful : 
^Mth  aeldom  resulting  unless  the  operation  has  lieen  deferred  too  long.  The 
Brerau^  mortality  of  complicated  and  uncomplicated  ciises  tojrether  in  the  older 
•UListics  was  .^li'.'i  \Mix  cent.  In  the  more  ix»cent  statisLics  of  L'niversity  College 
Hospital  it  is  "i'i'h.  Mux  8cbede's  statistics,  in  which  complicated  cases  are 
csdaded,  gives  tl.s  cases  with  only  one  death.  The  mortality,  as  before  stati^d 
IP-  WS),  iocreJifcjs  as  the  trunk  is  approached. 

n,»'  AT  THK  Hir-JoiN*T. — This  formidable  operation  is  of  com- 
oent  introduction  into  surgery.  Durinij  the  early  ]mrt  and  middle 
of  the  last  century  its  practicability  was  warmly  debated  in  France.  It 
performed  on  animals  ex|>Grimen tally.  It  was  found  tliat  Homt-  patients 
ted  with  ergotism,  whose  lower  extromitios  had  become  gangrenous,  uud 
%md  aepuiratoti  nt  the  liip-joint,  snrvived  :  and,  at  last,  in  the  year  1778,  the 
finrt  su'-vessful  anipEitatiim  of  the  kind  was  performed  by  Perranlt  of  St. 
Maurv.  In  the  next  year,  the  operation  was  done  in  England  by  Kerr  of 
Northampton,  on  a  girl  aged  12,  affected  with  hip-disease  and  lumUir  abscdfls. 
The  operation  was  unjustifiable  in  snch  a  case,  but  the  patient  lived  17  days, 
and  thua  its  practiiability  was  demonstrated.  L»rrey  performed  it  in  17*J3 
for  the  fim  time  ft>r  gun-shot  injury  ;  and  since  thnt  time  the  operation  has 
bvco  cAtablishe^l  in  surgical  pra4-tice,  civil  as  well  ;is  military.  The  operation 
v«sfirBt  pcrformeil  successfully  in  England  in  Itili.  by  Brownrigg  of  Ply- 
mnotli,  on  a  man  whoso  thigl)  had  l>oen  broken  in  tlie  Peninsular  war  a  year 
riously. 

JlmputiUioQ  at  the  hip-joint  has  been  performed  in  a  variety  of  ways  whioli 
h  is  not  necewary  to  detail.  The  following  will  be  deficril»ed :  I.  by  combined 
cttt^nlar  and  external  vertical  incisions  :  t.  by  anten>-poBterior  fliipi* :  H.  by  the 
(Kftl  method. 

1.  The  amputation  by  combined  olrcttl&r  and  exfcemal  vertical  inci- 
•ionfl  i(*  that  iisuiilly  known  as  Furnfutfr  Joniati's  tfiff/wrf,  all!i«»n<jli  (he 
uprrnlmn.  iv^  n'»w  fwrformed.  differs  in  manv  respects  from  the  description 
pvcn  br  that  Snrgron.  The  patient's  body  is  dmwn  well  to  the  e*lge  of  the 
Ubie,  and  tamed  slightly  nn  to  the  sound  side.  The  thigh  of  that  side  is 
aKQred  in  the  tiexed  position  by  two  bandages :  on?  attached  to  the  thigh 
abovi*  th*^  kn««  hy  a  clove-hitch,  the  two  ends  of  which  are  passed  round  the 
Mdc  ar      ■  tmder  the  arm  of  the  same  side  :  whilst  the  second  bandage 

iipi^*^]  I  lu'  8«nmd  thigh  and  secnred  t*:>  tlie  leg  of  the  tabh*  lieui'ath 

Uie  patienlV  head.      The  circulation  through  the  limb  is  controlled   by 
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posterior  Hup  tlie  coveritig  is  fro(juontlr  insufficient.     The  operatiou  is  tner 
fore  uauaily  performed  as  follows  :    The  ^\\\is^'  and  thumb  of  the  left  hand 
placed  on  tlie  two  (.'oiidyloid  eminenceft  of  the  feraiir^  which  serve  as  t^nu 
ftir  the  startiiij^-points  nf  the  irifisiim.     A  lon^'  nnteri<ir  Hap  is  then  markc 
out,  well  rounded  in  shape,  and  reacliiuj;  as  low  us  the  tubercle  of  the  tibw 
This  is  dissected  up  eitlier  with  or  wiihout  the  patella.     In  etises  in  which  tl 
Surgeon  is  hesitatiiij(  iiftvveen  excisinu  aud  aiiiijutation,   the  joint  may 
examined  before  proc^ediiijr  further  and  the  operation  detenniiied  on.     Wht-ti 
the  anterior  Hap  him  Ijeeii  raised,  tht;  knife  is  pa.ssed  behind  the  femur,  and 
[wsterior  flap,  eijual  in  length  to  the  anterior,  is  cut  from  within  nutwi 
This  flap  eontaius  tlie  hani^triatr  tendonn,  and  usually  a  part  of  the  mnscleg 
the  calf,  nnfl  it  eonBefpicntly  retrarts  eousideraldy  aller  betugf  cut.     The  fla} 
Ueinj^  held  baek,  the  kuife  in  swept  round  immediately  above  the  eurtila 
covered  surlaeeti,  aud  the  saw  carrieii  throui;h  tlie  bases  of  the  ooudyles  parallc 
to  the  articular  sarface  of  the  femur,  that  is  to  say,  somewhat  obliquely  to  tl 


pig.  Trt.— Airt|rttUitl<-ii  thioU{;li  the*  Cutiilyleti  Uy  iittxlitiM  cin-ulnr  iiiftlHHl. 


a.xifl  of  the  sliaft*  the  inner  side  beinsj  left  a  little  lontrer  than  the  outer.   Grittf? 
an  Italian  Surgeon,  has  n.'conimended  that  the  patella  should  he  left  in  the  flap- 
and  its  cartilaijrinous  8iu*facc  f*awn  oO'  so  as  U>  form  a  raw  bnny  surface  to 
a]>plied  U>  the  cut  end  of  the  fetnur.     Sir  William  Stokes  lias  modified  (Jritti' 
methcKi  by  dividing  the  femur  half  an  inch  above  the  condyles  instead 
throD^jh  ilM,*m,  thus  makinj:  the  sawn  surface  of  the  femur  more  equal  in  siMJ 
to  that  of  the  patella,  and  dimiuiahint^  the  risk  ni  tfu?  latter  being  drawn  ft*r-J 
wards  and  upwards  off  ihe  enii  of  the  shall. 

i.  Lister  has  recommended  an  amputation  hv  u  modified  circular  method, 
which  is  thus  performed  :  "The  Surgeon  tii-st  cuts  transvei-aely  acixwa  tb»j 
front  of  the  limb,  from  side  to  sidi-.  at  the  level  of  the  tul>ercle  of  the  tibia,  aoi 
joins  the  horns  of  this  incision  by  cariying  t!ie  knife  at  an  au^le  of  forty-fivw^ 
dejrrees  to  the  axis  of  the  le|<  thntugh  the  skin  and  fat.  The  limb  beingj 
elevated,  he  dissects  up  tlie  ]K>8terior  skin  Hap,  and  then  proceeds  to  raise  tbej 
ring  of  integAmcnc  ap  in  a  circular  operation,  taking  due  care  to  avoid  scoring; 
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Ml.-  \ii\^\  r  I  'V  i;.;h  be  ()oue  by  dissecting  the  hoad  oat  of  the  acctabnium 
iTith  a  strn:,  ,  ..r  bistonrj, 

*««^t«-— Thy  uioptality  after  amputntion  uf  the  thigh  ia  very  considerable 
■when  the  operation  is  done  for  injary»  more  jMirtiuuhirly  for  o<.imp<jund  fruc- 
Uifvof  the  fcinnr  itself.  The  mortality  in  the  older  staciatica  (p.  «lt>  araounU?J 
to  i9*7  |*Tcrnt  In  the  more  rei.^nt  statistics  of  University  College  Hospital 
R  b  4<?*l  per  cent.  Shook  and  ti-aumatic  gan^Tx*ne  of  the  stamp  are  the  chief 
CMiMS*  of  death. 

The  remit  of  wnputation  of  the  thisjh  for  disease  of  the  knee-joint  depends 
etuirdj  iii»n  whether  the  affection  is  acute  or  chronic.  In  acnte  suppurative 
dttOfgrnnisatioD  of  the  kii-e.  amputation  of  the  thii^h  is  most  fatal  :  indeed,  so 
high  if  ihe  rat^-  of  mortjility,  that  it  is  doubtful  whether  if  is  j>roper  t<» 
perform  tlie  operation  in  that  stage  of  the  aHection.  In  chronic  knee-j(unt 
dta«Me,  oa  the  otht^r  hand,  the  oix'ratioa  in  most  siitisfuclory  and  saccessful  : 
doftth  Midom  rtHultinj;  unless  the  operation  has  been  deferred  too  lon^.  The 
■fCCii^  mortality  of  complicated  and  uooomplicatcd  cases  together  in  the  older 
fltaliflUcB  was  M2\'i  jter  cent.  In  the  more  recent  statistics  of  University  College 
Hospital  it  is  t'i'ly.  Max  iScliede^s  statistics,  in  which  complicated  cases  are 
rirtttdtid,  gives  tia  (Mises  with  only  one  death.  The  mortality,  as  before  stated 
Ul  M6),  incn^cs  as  the  trunk  is  approached. 

Ajo-rTATiox  AT  THK  Hrp-joLVT. — This  formidable  operation  is  of  com- 
paratively recent  intnxJuction  into  sur^ry.  Durin*;  the  early  jmrt  and  middle 
•*r  tho  hut  century  its  practicability  wiis  warmly  deltaied  in  France.  It 
wa«  performed  on  animals  experimentally.  It  wiui  found  that  some  patients 
affected  with  ergotism,  who^e  lower  extremities  had  become  gaufrrenous.  and 
had  aeparatefl  at  the  hip-joint,  survived  ;  and,  at  last,  in  the  year  ITZ^^t,  the 

Ififat  uoce»ful  amputation  of  the  kind  was  performed  by  Perrault  of  St. 
Maura.  In  the  next  ye;ir.  the  opcnUion  was  done  in  Enjrland  by  Kerr  of 
Xoftbampton,  ou  a  ;^nrl  aged  I:!,  affected  with  hip-disease  and  lumbar  abscoss. 
The  operation  was  aujuittifiable  iu  such  a  case,  but  the  patient  lived  17  dav's. 
mA  chuii  '\\M  pnictirjibility  was  demonstrated.  Larrey  performed  it  in  17!)^ 
|b  the  fimt  time  f<'r  c'uj-shot  injury  :  and  since  that  time  the  operation  has 
faacD  eatablished  in  sur{;rical  prai^-tiie,  civil  as  well  as  military.  The  operation 
fiiat  performed  successfully  iu  Envbiud  in  iKli*,  by  Brownrig^  of  IMy- 
th,  on  a  man  whose  thigh  hud  been  broken  in  the  Peninsular  war  a  year 
prvvioaiily. 

Ampotatioo  at  the  hi].»-joint  has  been  performei]  in  a  variety  of  ways  which 
^ft  fit  it  not  neocflsary  to  detail.  The  following  will  lx>  described  :  1.  by  combined 
^H  ^immrAmc9  uk)  extomal  vertical  incisions  :  ^.  by  uuti:'r<>-{iost*>ri( :r  flap!« :  .">.  by  the 
^B  oral  method. 

^^  1.  The  amputation  by  combined  circular  and  ezteraal  vertical  inoi- 
aiooa  i«  that  nBii.illy  known  as  FurunniJ  Jonhn's  mrtho'iy  uli.huu*,'h  I  he 
^L  wprTTititn.  '\s  now  performed,  ditt'crrt  in  many  ri-spcrts  from  the  description 
^r  p^cn  by  ttiat  Sur^'eou.  The  patient's  body  is  drawn  well  to  the  edsjc  of  the 
table,  and  turned  Htightly  on  to  tlie  sound  side.  The  tldgh  of  that  side  is 
nvTunNl  in  Uic  tle%e<l  }M>sition  by  two  bandajy^us  :  one  attached  to  tlie  i\\\^\\ 
atfQtr  tlw  kuw*  by  a  clove-hitch,  the  two  ends  of  which  an'  passed  miind  the 
n>rck  an  "  •■  arm  of  the  same  si<lo  ;  whilst  the  serond  hnndupe 

M  pafl»L-  1  thigh  and  secured  to  the  leg  of  the  table  UMtfath 

tiM  patiencs  bead.     The  circnlation  thn)ugh  the  limb  is  mntrolled   by 
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Eaniarch's  elastic  conI  ftpplied  in  the  manner  described  on  p.  -t",  or  l>y  an 
imrtic  compn*.ss(»r.  An  ampntntinfj  knife  (if  niodemte  len^j^th  is  to  Ikj  chosen. 
The  skin  and  eubcntancous  tiB8uo«  are  dividod  oirculurly  at  the  junction 
of  ihc  middle  nnd  lower  thirds  of  the  thi^di,  and  after  refieelinf^  tliem 
for  at  least  two  inches,  the  muscles  are  divided  eircuiarly  down  to  the  bone. 
The  fenioi*al  vessels  and  anv  others  wLicli  can  be  recognized  are  now  ligatured. 
A  vertical  incision  in  next  made  upwards  ulon;:  the  outer  side  of  the  thigh 
from  the  circular  cut  to  a  i)oint  midway  InitwiKiu  the  i^reat  trochanter  and  tbp 
iliac  crest  (Fij;.  71t).  The  muscles,  with  or  without  the  periosteum, are  turned 
off  the  shaft  of  the  femur,  and  the  head  is  turned  out  of  the  aceU\buluin  bj 
dividing  the  capNnle  on  to  the  neck  of  the  Ihjuc,  whilst  an  assistant  rotates 
the  limb  acconling  to  the  direction  of  the  Snrgeon.    Ooxin;^^  vessels  may  nov 


Fig.  711.— FunuMtix  JunlAii*  AmpitUlluo  at  the  III|vjiiitit. 


be  aeoanxl  before  removing  tlio  tourniquet.  The  raw  surfihoe  it  neoesBariljf 
eic«naive.  and  free  provision  nnist  U'  rnad<*  f).>r  draiiiaLre. 

2.  Auipiitatiun  at  the  hip  by  antero-posterior  flapa  iH  the  easieat  and 
tnost  Hpccfly  mi-tlind.  It  consists  in  making  a  lar^^e  and  thick  anterior  flap  by 
trunslixion,  ami  u  Khorl  posterior  one  fnjin  the  jjlutcal  a^gion  and  back  }>artcf 
the  thi^h.  In  order  to  perform  this  operation  properly,  the  patient's  body  must 
be  brought  well  forward  upon  the  edge  of  the  table,  bo  that  the  nat<*s  pmject 
beyond  it,  and  be  steaditd  by  strtmg  Imiidjiges.  One  of  tliest  must  Iw  paned 
U'twetn  the  sound  thi;;h  nnd  tin*  jK>rina'nm,  and  attached  to  the  upjierend  of 
the  Uibic  ;  another  should  lie  carrictl  acn:)S8  the  pelvis  to  the  kiwer  end  :  and 
the  sound  limb  must  be  tied  to  the  leg  of  the  tabic. 

The  Surgeon  must  have  three  assistants  i»n  whom  he  can  rely.  .Vssistaot 
No.  3  takes  charge  of  the  Hap,  compressing  the  femoral  vessels;  and,  in  the 
absence  of  tlie  abdominal  compressor,  on  bis  trustworthiness  the  patient's  life 
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.1  .ii  y  liependent.  Aaistant  NV  5  holds  the  limb;  flexinfr  it  slightly  on  the 
.  :  :...  n  in  ihr  first  sugc  of  the  opcratinn,  whilst  the  nntorior  flap  is  bein«j 
OMiic  ;  forcibly  nhducting.eitenditig.and  rotating  it  outwards  during:  tht?  Rt»cond 
•tef^,  wbcn  the  Sargeou  ia  oponiug  tlie  cu]i6ulf  of  the  joint  :  aud  extending 
■ad  rotating  inwards  during  the  time  the  pifsterior  flap  is  Ijeinr;  cnt.  (^n  the 
«»T  in  which  ht?  i)erfonn8  these  duties  the  facihty  with  which  the  Surgeon 
performs  th«-  oiivrati^^u  ia  mainly  dependent.  To  Assistant  No.  3  is  consigned 
the  o»re  of  the  insirinnont  used  for  controlling  tho  circulation.  After  the 
rvnoral  of  the  limb,  A^sisUmt  No.  2  aids  the  Surgeon  in  ligaturing  the 
trurice^  Theec  preliminaries  having  been  arranged,  and  the  doty  of  each 
■niiifanr  ueigncd  to  him,  the  operation  is  t-o  )>c  fierfonned  in  the  following  way  : 

The  Surgeon*  standing  on  the  left  side  of  the  limb  to  be  removed,  feels  for 
ibe  boti^r  points  which  guide  his  knife,  viz.  the  tuber  ischii  and  the  anterior 


Kle  10.— Jkuit*uUUuu  Rt  tbc  nii>Joliit :  Funiuilgii  uf  AnU-rtMi  Flip  Ui  Loft  Uwb. 


wpcrior  spine  of  the  ilium.  The  knife,  which  mast  have  a  blade  tweh-c 
rncbes  I  •  ■  nU're^i,  and  the  liap  made,  iu  ditfbrcnt  ways,  according  to  the 
•<leof  mh  whii'h  the  oj)eraLlnn/'is  pcrfonncd.     If  it  \iv  on  the  left 

■dc^tbr  koifii  »h»>iild  Im-  entered  about  two  finger's  breadths  below  the  anterior 
flBfiftriur  spine  uf  the  ilium,  aud  carried  deeply  in  the  hmb  behind  the  vessels, 
dbvoUy  aoroM  tho  joint.  it»  point  being  made  to  issue  near  the  tuljerositv  of 
tW* '  '  '  well  Iwhind  the  prominent  ridgi*  formed  by  the  tendon  of  the  ad- 
dt^  II  CFig,  HO).     In  tninstixing  on  this  side,  care  must  be  taken  not 

til  »■»«!  -iiim  or  the  opposite  thigh  ;  the  back  of  the  knife  must  run 

panlki  -  irt'ji  liKjjmvut,  and  the  p«:»int  miLst  not  Ije  directed  too  mtich 

npwania,  Xmt,  it  enter  the  abdominal  cavity.  As  soon  as  the  point  ofthe  knife 
pHK*  tlM  head  of  the  bone,  the  handle  must  be  raised  so  as  to  direct  the  point 
meaCb  Ihe  feou»ml  ve«-eU,  hat  they  be  wounded.  The  aortic compreieor  does 
not  contfTjl  Uie  iliac  vein,  and  shoiiKI  the  femoral  vein  be  punctuii^d  aliove  ita 
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part  of  the  thigh  from  the  trochanters  to  the  lower  end,  where  the  skin  over 
the  patella  is  included  in  the  anterior  flap. 

In  some  instances  in  which  the  tiBSues  at  the  posterior  part  of  the  thigh  are 
much  diseased  or  injured,  whilst  those  on  the  anterior  aspect  of  the  limb  axe 
sound,  a  verj  good  stump  may  be  fashioned  by  making  a  long  sqnare  anterior 
flap,  and  then  cutting  at  one  stroke  of  the  knife  through  the  soft  parta  at  the 
])osterior  aspect  of  the  limb,  in  a  somewhat  oblique  direction  from  below 
upwards.  The  anterior  flap,  when  laid  down,  will  form  the  cushion  at  the  end 
of  the  stump. 

Amputation  in  the  lower  third  of  the  thigh  is  sometimes  undertaken  for 


Fig.  7^.— Aiiiputiitioii  of  thv  Tliigli :  Fliiiw  cm  fnmi  mitliout  liiwnrd;*- 

spontaneous  gangrene  of  the  foot.  In  such  aises  the  best  method  is  to  divide 
the  soft  parts  on  the  front  of  the  thigh  circularly  down  to  the  bone  at  the 
level  of  the  upper  border  of  the  patella.  A  very  short  posterior  skin  flap  is 
raised,  and  the  soft  parts  are  reflectetl  for  at  least  the  length  of  the  diameter  of 
the  limb  before  sawing  the  bone.  Scarcely  any  interference  with  the  vascular 
supply  of  the  part  i^  thus  caused. 

Amputation  throngh  the  Trochanters  muy  sometimes  be  advantageoosly 
pra(;tised,  either  in  severe  compound  fractures  of  the  lower  part  of  the  thigh, 
or  in  cases  of  non-malignant  tumours  of  the  lower  an4l  middle  thirds  of  the 
femur :  and  thus  the  more  severe  and  dangerous  oi)eration  of  di&irticulation 
ar,  the  hip  may  be  avoided.  Indeed,  should  it  Ik'  found,  after  section  of  the 
lione,  that  it  is  so  much  injua'd  or  diseased  as  to  require  removal  at  the  joint, 
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^^^■Mf  n^dilv  ennu<fh  he  <lonc  by  dissecting  the  head  out  of  the  acetHbnhim 

^^^^^B^'"?  Hcalpi'l  itr  bistoury. 

V      Xcsiilta* — ^Thc  mortality  after  ampnttitioii  )»f  the  thijjjh  is  very  considemble 

■  when  the  of>cnition  is  done  for  injury,  more  particularly  for  compouad  fruo- 

■  larr  of  tb«?  femur  itself.     The  mortality  in  the  older  statistics  (p.H'J)  amounted 

■  to  *9'7  j»-rcent.     In  the  more  rec-ent  statistics  of  University  Tollege  Hospittd 

■  it  is  iC*\  por  crnt.  Shtx-k  and  tniamatie  gangrene  of  the  Btump  aix*  the  chief 
B  mxmm  of  dmth. 

■  The  iTsnk  of  ampnUtion  of  the  thijrh  for  disease  of  the  knee-joint  depends 

■  cfiliiWy  a|Km  whether  the  affection  is  acute  or  chronic.  Tn  acute  suppnrativc 
^HJHBMIBiiion  of  the  kfi^>,  ampututiou  of  the  thii^h  is  most  fatal  :  indeed,  so 
^HBH^B*  ^^  ^f  in'irtality,  that  it  is  doubtful  whether  it  is  (iroper  to 
W  prtform  the  o|HTation  in  that  staije  of  the  affection.  In  chmnic  knee-joint 
LdtKasc,  uu  the  other  hand,  the  o{>erAtion  is  most  satisfaittory  and  Bucccssful  : 
^Hhib  beldom  resulting  unless  the  operation  has  been  deferred  too  Iou^j:.  The 
"  irera^e  m'^mdity  of  complicated  and  uncomplicated  crises  togrether  in  the  older 

Katistic-^  was  Sio  jwr  cent.    In  the  more  recent  statistics  of  University  Collej^e 
Botpital  it  is  23':>.     Max  Schede's  statistics,  in  which  complicated  cases  are 
^   ttxcinded,  gires  B3  cases  with  only  one  death.     The  mortality,  as  before  stated 
B  (p>-  ^)f  iDcreaEes  as  the  trunk  is  appix>ached. 

^■bAjii'ITAtion  at  the  Hiv-jolvt. — This  formiduble  operation  is  of  com- 
^^BpUivcly  recent  introduction  into  surger}-.  Duriutj  thu  early  part  and  middle 
^^BUie  laeC  century  its  practicability  was  warmly  debated  in  France.  It 
^VB  performed  on  animals  ex|)erimenta1Iy.  It  was  found  that  some  patients 
affecteil  with  ergotism,  whose  lower  extremities  had  become  gan<rrcn()us,  and 
had  Bepamtei!  at  the  hii>-joint,  survived  ;  and,  at  last,  in  the  year  177;%  the 
,     fifst  tsaa'essful  amputation  of  the  kinil  was  performed    by   Perniult  of  St. 

I  Mann*.  In  the  next  year,  the  operation  was  done  in  Eui^land  by  Kerr  of 
Northampton,  on  a  t^irl  aj^ni  12,  affected  with  hip-diseuse  aud  lumbar  abscess. 
The  (^leration  was  unjuxtitiable  in  such  a  case,  bat  the  patient  lived  17  days, 
and  thna  iu  priictindiility  was  domonstiiited.  I«arrey  performed  it  in  171*3 
far  the  finifc  time  U}r  gun-shot  injury  ;  and  since  thtit  time  thi-  operation  has 
bcttQ  cstttblrslied  in  surt^Mcal  prai'ticv,  civil  us  well  tis  military.  The  o]>eracioa 
fint  pcrfonnod  eaccessfally  in  England  in  1»12,  by  Brownrigy  of  Ply- 
on  a  man  whose  thigli  Imd  been  broken  in  tlic  Peninsular  war  a  year 
pfvfionaly. 

Ampobitioa  at  the  hip-jnint  has  been  performed  in  a  variety  of  ways  whioli 

not  necessary  to  detail.    The  following  will  be  descrilied:  1.  by  combined 

ud  external  vertical  incisions  :  2.  by  anteni-postcricr  fiap?  :  i*.  by  the 

mKhod. 

I.  Th«  amputation  by  combined  circular  and  oxtemal  ▼ertical  inci- 

iii   tlwt    usually  known  as  Furnmur  Jonfari's   mvthoil,  ullh<iU;ib  the 

ttiim,  a<  ti«»\v  performed,  diff*  rs  in  many  respLM-ts  from  the  description 

by  that  Hurg«.Hin.     The  jwtient's  botiy  is  lirawn  well  u^  the  cd^^  of  tlie 

and  turned  slightly  on  to  the  sound  side.    The  thigh  of  th«t  side  is 

aecared  in  the  flexed  position  by  two  bandasos :  one  attached  to  the  thigh 

vbore  Uu;  kru*E*  by  a  clovf-hitcli.  the  two  ends  of  which  ai-e  passed  round  the 

^■c  bH'^  r  iIk'  arm  of  the  same  side  ;  whilst  the  sei^ond  bandage 

P^bnnl  -  itnd  tliigb  and  secured  to  the  le>:  nf  the  table  benirath 

The  circiilotioii  through   the  limb  is  controlled  by 


iW  ptttient'i?   head. 
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Esmftrch's  elftstic  cord  njiplied  in  the  manner  dcsoribed  on  p.  47,  or  hy  an 
BOi'Mc  c<>mpn?ss4)r.  An  amjuitntintr  knife  nf  moderate  len;(th  is  U)  be  choHou. 
Tho  skin  «nd  FuUMunneous  tissues  are  ilivided  eirenlarly  at  the  junctiou 
i>f  tlie  middle  and  luwer  thirds  of  the  thigh,  and  after  reflectin*;  thciu 
for  at  least  Lwo  inches,  the  innsctes  arc  divided  circularly  down  to  the  bune. 
The  femoral  vessels  and  any  others  which  can  be  i-ecognized  aa*  now  lijiatnred. 
A  vertical  incision  is  next  made  upwards  alon;^  the  outer  side  of  the  thigh 
from  the  ciixjular  rut  to  a  point  midway  between  the  (freiit  trochanter  and  the 
iliac  ca-st  {Fi;^.  7;»).  The  muscles,  with  or  without  the  periosteum,  are  turned 
off  tho  shaft  of  itie  femar,  and  the  head  is  turned  out  of  the  acetabnlum  by 
dividing  the  ciipsule  on  to  the  neck  of  the  bone,  whilst  an  nssistant  rotaies 
the  limb  according  to  the  direction  of  the  Surj^eon.    Oozin*:  veast^ls  may  now 


Fig.  70.— rumMitx  JiinUK'*  AmpuUtiou  al  Uie  Hlt»-Jnlul. 


bo  secured  before  ivraoving  the  tourniquet.  The  raw  surface  is  ueceaBari]y 
extensive,  and  free  pnjvision  niust  be  made  ftir  dniiuauv. 

2.  Amputatiou  at  the  hip  by  antero-poBterior  flaps  is  the  ensicat  and 
most  ttpeedy  method.  It  consists  in  makin;:  a  lar^'e  and  thick  anterior  flap  by 
transfixion,  and  a  short  jjosterior  one  from  the  ^'luteal  region  and  back  part  of 
the  thijfh,  In  onler  to  perform  this  opt-ratiou  pru|K'rly,  tho  patient's  b<Kly  must 
be  broujrht  wrll  forward  u]xm  the  od^e  of  the  table,  so  that  the  nates  pn*jcct 
beyond  it»  nn*!  Ix-  utejulied  by  strong  hutidiiy;e8.  One  of  these  must  l»e  passed 
lielwccn  the  sound  thigh  and  the  perinieum,  and  nttachtrd  to  the  upper  end  of 
tlie  table  ;  aiiottier  Mhould  be  carrii.'d  across  the  pelvis  to  the  lower  end  :  and 
the  sound  limb  must  be  tied  to  the  leg  of  the  table. 

The  Surgeon  must  liave  three  assistants  on  whom  he  can  rely.  At^j^istttnt 
Xo.  1  takes  charge  ot  the  flap,  compressing  the  femoral  vessels  ;  and,  in  tho 
abseuco  of  tlie  abdominal  compressor,  on  bis  trustworthiness  tho  patient*!  life 
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\y  dependpnt.  Assisttint  Xo.  2  holds  the  limb;  flexing'  it  slightly  on  the 
II  in  the  fir&t  stnjje  of  the  operation,  whiUt  tlio  anterior  tlap  is  being 
bade  ;  forcibly  abducting»extendiug,aiidrotatinp;  it  outwards  darint:  thest*cond 
iU|^,  wben  the  Sargeon  is  openiug  the  capsule  of  the  joint ;  aud  extending 
mod  rotAting  inwiink  during  the  time  the  posterior  flap  is  being  cut.  On  the 
way  in  which  he  performs  these  duties  the  facility  with  which  the  Surgeon 
performs  thi'  oi»erfttion  is  mainly  dependent.  To  Assistant  No.  3  is  consicjned 
the  i»re  of  the  instrument  used  for  controlling  the  eireulation.  After  the 
fcnorsl  of  ibe  limb,  Assistant  No.  2  aids  the  Surgeon  in  ligaturing  the 
mrteties.  Then  preliminaries  having  been  arranged,  and  the  duty  of  eacli 
uoiUzit  MBigned  to  him,  the  operation  is  to  Ix*  perfonned  in  the  following  way  : 
JThe  Sorgeon,  standing  on  the  left  side  of  the'  limb  to  be  removed,  feels  for 
[l>ooy  points  which  guide  his  knife,  viz.  the  tuber  ischii  and  the  anterior 


K^  iO>  — ^AapafiUiab  at  Uie  Hlt»-Ji>lit:  KMniutluu  or  Anterior  )-*l«it  fii  LoU  Lluib. 


ujpcriop  Bpine  of  the  ilium.  The  knife,  which  mast  have  a  blade  twelve 
torbcM  ■■  itvreil.  and  the  Hap  made,  in  different  ways,  accordinif  to  the 

vie  of  •      "n  which  the  oi)erution/is  performe<i.     If  it  Ix'  on  the  l<fi 

%d«,tiie  knife  should  be  entei-ed  about  two  finger's  breadths  below  the  anterior 
vperior  spine  of  the  ilium,  and  carried  deeply  in  the  limb  behind  the  vessels. 
(bmrlJj  acroOB  the  joint,  its  point  being  made  to  issue  near  the  tuberosity  of 
l^bchjfim  ^  "  'id  the  prominent  ridge  formed  by  the  tendon  of  the  >wl- 
Amot  Inagi'  ''J.     In  tninsfixing  on  this  side,  care  must  l>e  taken  not 

l«  wuDDi)  the  Hcpfiiim  or  the  opposite  thigh  ;  the  back  of  the  knife  must  run 
[walJel  to  Poopart  s  IiKi»ment,  and  the  j>oint  must  not  \ni  directed  too  much 
upwania,  kat  it  enter  the  abdominal  cavity.  As  soon  aa  the  point  of  the  knife 
the  head  of  the  bone,  the  handle  must  i>e  raised  so  as  to  diivct  the  jMiint 
ibe  femoral  vea-^eli*,  hst  (hey  be  woimded.  The  aortic compn-itsor  does 
out  a<ntit>l  the  iliac  vein,  antl  should  the  femoral  vein  be  punctured  above  its 


142 


SPECIAL    AMPUTATIONS. 


last  v&Ive,  most  dangerous  regurgitant  haemorrhage  would  take  place.  Trans- 
fixion being  accomplished,  the  anterior  flap  must  be  cut  rapidly  downwards 
about  six  or  eight  inches  in  length.  The  assistant  who  is  to  take  charge  of 
the  flap  passes  lK»tb  hands  into  the  wound  above  the  back  of  the  knife,  and 
grasps  the  femoral  artery  firmly  between  his  fingers  and  thumbs  (Fig.  82). 
Aa  soon  as  he  has  thus  secured  the  vessel,  the  Surgeon  turns  the  edge  of  the 
knife  forwards  and  completes  the  anterior  flap.  In  doing  this,  care  moat  be 
taken  not  to  make  the  flap  pointed.  This  is  best  done  by  keeping  the  edge  of 
the  knife  turned  slightly  towards  the  bone  till  the  point  is  reached  at  which  it 
is  to  be  brought  out.  Also,  the  assistant  who  holds  the  limb  must  take  care 
not  to  extend  it  too  soon,  but  to  keep  it  flexed  and  slightly  adductcd  until  the 


Kig.  81.— Aiiiimtation  at  the  IIIp-JoiDt :  Ki>niinti<iii  nf  AiiU'i-Jor  Flap  in  Ri^'lit  Umb 


anterior  flap  is  completely  cut,  and  the  assistant  who  has  charge  of  the  flap 
must  be  careful  not  to  raise  it  up  too  mucli  nor  to  squeeze  it  laterally  in  grasp- 
ing the  vessel.  As  soon  as  the  knife  is  brought  out,  the  assistant  holding  the 
vessel  raises  the  flap  upwards  towards  the  abdomen.  The  limb,  which  has  so 
far  been  raised,  slightly  flexed  and  adducted,  must  now  be  forcibly  extended, 
abducted,  and  rotated  outwards  ;  the  capsule  of  the  joint  is  then  to  be  opened 
by  a  firm  cut  with  the  point  of  the  knife.  As  soon  as  this  is  done,  the  head 
of  the  femur  starts  out  of  the  socket  and  the  operator  touches  the  round  liga* 
mcnt  with  the  {>oint  of  the  knife.  The  assistant  now  allows  the  limb  to  hang 
down,  and  the  head  of  the  femur  becomes  separated  by  some  distance  from  the 
acecabulum,  and  the  posterior  part  of  the  ca]>sule  is  brought  into  view  and  pat 
on  the  stretch.  This  is  divided  with  the  point  of  the  knife,  and  immediately 
it  is  done  the  assistant  puts  the  limb  in  an  extended  position  in  a  line  with 
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tbf  Mt.  aod  ab  the  same  Lime  iTttates  it  inwunls  »>  thut  the  trochoiitcr  simll 
iii»tcakh  the  kuife  ;  the  lieel  of  the  knife  is  then  paaseil  over  the  trochuiiter, 
iDiiilie  jw«terior  fln|i  rapidly  cut  by  carrj'in^  the  kuifo  (lowiiwanls  and  back- 
tfiinlx  thron^h  the  thick  muscles  in  this  eituati'm.  The  posterior  flap  jjiny  be 
ihontfour  inches  in  length  ;  but  this  must,  of  course,  vary  according  to  the 
len]?ih  of  the  anterior  flap.  Wlien  the  amputation  is  perfoiined  on  tlio  right 
dde.  the  anterior  flap  is  made  by  entering  the  knife  just  above  the  tuberosity 
^)f  tlif  ischinm,  and  brinjrinij  it  out  two  fini^ers'  breadth  i>e!oiv  the  anterior 
lUpi^iur  spine  of  tlie  ihum  (Fij;:.  «1);  the  remaining;  pteps  of  the  operation 
tuing  performed  as  in  the  last  case.     In  trausfixiu^'-  from  the  inner  side,  if 


V\f.  9i.— Auifitttntlun  at  Hii»>JolDt:  Codiptt^snJun  ^il  Feuiond  Arlury  In  Antfirior  Flap^ 

tbepoJDt  of  the  knife  be  directed  too  much  upwards,  it  may  enter  the  thyroid 
funmen. 

lacrnier  to  avoid  the  inconvcuientie  caused  by  standint^  in  h  LTauijyed  posi- 
tiou  lietwt'cn  the  imtieut's  thi»rhs,  many  Sm'geons  transfix  from  the  outer  side 
'>o  tJie  right  hmb  as  well  as  oii  the  left, 

fu  (tinsetjueucc  of  the  extent  to  which  the  limb  tliat  is  about  to  be  removed 
wi»y  Iwve  been  injured,  ux  encrroached  npon  by  (iisea.sc,  it  is  not  always 
'My  to  make  the  anterior  flap  of  the  size  or  shafte  described.  A  little 
minagcraent  on  the  pait  of  the  Surjreon  \\\\\,  however,  enable  him  to  take  the 
rtqaiiite  amottnt  of  eoverinj;  from  the  outer  or  inner  parts  by  inclining  the 
point  or  the  heel  of  the  knife  drtwnwards,  as  the  case  may  re{|uire  ;  or  he  may 
wake  the  uncerior  flaji  by  dissection,  iiiBteaAl  of  by  tnuistixion. 

When  the  femur  is  entire  and  unbroken,  Assistant  No.  2  uses  it  as  u 
kTcr,  bringing  the  lower  end  of  it   in  the  second  stage  of  the  operation 
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dowiiwanls  and  outwards,  thus  causini,'  the  head  of  the  bono  to  press  agsuiut 
the  anterior  \\f\xt  of  the  capsnlo,  and  to  start  out  with  a  pecnHar  snckmg 
noise  na  so(Hi  us  the  latter  is  o|)ened.  Slioiild  tlic  bont*  havt;  het.'n  fraoturcd 
high  up,  LIiIh  niovL'ineut  cannot  bu  given  U^  it  and  the  openition  is  rendf-rwl 
somewhat  more  dilticulL  In  sueh  a  cnse  the  Surgeon  must  iL'nisp  the  upper 
end  of  the  femur  below  the  troehaniers,  so  as  to  steady  and  pu^^h  it  l>ack  as  he 
is  disarticulating  its  head.  In  two  of  the  cases  in  wltich  I  have  amputated  at 
the  hii»-joint,  it  has  been  necessary  to  do  this — in  one,  in  consequenc*.*  of  th« 
cruahinir  of  the  bone,  two  inches  below  the  trochanters,  by  a  railway  accident ; 
in  the  uther,  in  consequence  of  its  8iK)ncaneuus  fractnre  at  the  junction  of  it« 
appcr  and  middle  thirtls,  m  a  caso  of  rapidly  growin*,'  malignant  disease  of 
the  bone. 

As  a  further  precjiution  against  hajmon'hagc  the  .Vssistant  who  steadlos  the 
body  muy  press  his  thumb  well  down  int^)  the  iliac  fossa  so  as  to  oompreas  the 
artery  against  the  brim  of  the  pelvis.  If  the  toumi'|uet  or  compressor  i«  acting 
efficiently  there  is  no  haemorrhage  from  the  posterior  flap,  but  should  the  in- 
strument be  imperfectly  applied  there  will  be  free  hiemorrhage  from  the  gluti-al 
and  sciatic  vessels,  wliich  must  l>e  arrested  by  the  Assistants,  who  should  b« 
ready  to  compress  them  with  their  fingere  or  with  dry  sponges,  or  to  seize  them 
in  fore i -pressure  forceps.  The  arteries  may  then  lie  ligatured  one  by  one,  as 
the  Aftsistant  cxjkwcs  them.  If  the  other  Assistant  have  a  g^xnl  hold  of  the 
femoral,  the  vcasels  in  the  posterior  flap  may  1>e  tied  first ;  but  if  the  fcmnnil 
be  insecurely  held,  it  must  be  firet  tied.  The  femoral  arteries,  both  superficial 
and  deep,  will  be  found  to  be  cut  hmg,  and  to  project  from  the  muscles  hy 
which  they  aiv  surruuudwl,  so  as  very  readily  to  Ixi  seized  by  the  lingers  or 
forceps,  pulled  out.  and  ligatured.  The  arteries  in  the  posterior  flap  and  on 
the  inner  side  of  the  joint  will  be  found  in  the  intermuscular  septa.  Tbet 
flaps  are  to  1«  brought  together  by  sutures,  two  or  three  drainage-tubes  of 
large  size  mu»t  l«  inserted,  and  after  the  dressing  has  been  applied,  a  turn  of  a 
broad  bandage  may  be  passed  round  the  abdomen,  and  the  end  brought  np 
from  behind  undL-r  the  stump  so  as  to  support  it. 

3.  The  oval  amputation  may  be  performed  in  the  following  way  :  The 
patient  is  placed  on  bin  huund  side  and  the  thigh  of  tliat  side  is  necuriK]  with 
bandages  as  in  the  first  methwl  above  deacril»cd.  The  patient's  body  must  be 
further  steadied  by  an  AssistaiU  placed  opptisiti.*  the  shoulders.  Another 
Assistant  takes  charge  of  the  thigh,  aud  a  thiixl,  who  stands  opjKisite  the 
Surgeon,  will  take  the  vessel  by  thrusting  the  Angers  of  one  hand  into  thft] 
wound  and  grasping  the  artery  lx>tween  them  and  his  thumb.  The  jmUc-nt 
being  thus  piv|>ared,  and  the  india-rubl)er  Imnd  or  aortic  compressor  applied^ 
the  Hurgettn  stands  so  as  to  have  hts  left  hand  to  the  flaps,  that  is  to  say*; 
l)chind  for  the  right  tliigh,  and  in  fn^nt  for  the  left.  An  amputating  knifs 
iif  moderate  length  is  to  Im*.  chosen.  The  incision  is  commenced  about  two, 
inches  above  the  trochanter  and  caiTied  firmly  down  to  the  bone  and  alond 
the  femur  to  about  six  or  seven  laches  Itelow  the  ap[»er  end  of  the  bone.  Ac 
this  (Mtim  the  incision  is  made  to  bifurcate,  one  part  being  caiTie<l  in  n  curvciS 
diRrtiou  forwunU  for  about  two  inches  imd  the  other  backwards  in  the  aamtii 
way  (Fig.  «tJ,  /').  This  nuirk*  the  jxjint  at  which  the  transverse  part  of  tb« 
incision  is  to  In;  maiJt-.  The  limb  is  nt>w  abducted,  and,  if  the  first  incisioa 
has  been  made  with  sufficient  firmness,  the  operator  will  be  able  Co  push  hit 
^umb  into  the  longitudinal  slit  which  has  l>ecn  made  in  the  lower  parts  ol 
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Her  jrlntei.  The  musck's  thus  V>einjr  pub  on  the  stretch  \\y  the 
thumli,  the  point  of  the  kuift*  is  miide  to  cut  over  the  trodmnter 
■af  down  tlie  up[H  r  [wrt  of  tlie  bone,  aeitaratin*^  the  mus(;leK  utUicbed  to  it, 
tot  in  froDt  and  tl)L*n  k'hinvl.  The  hmb  is  then  forciblv  a<.lducted.  and  the 
Atriitant  at  the  eame  time  tries  to  lift  the  head  of  the  femur  out  bv  putting 
one  of  hi^  bands  on  the  inner  Kide  of  the  thigh  as  hii^h  up  as  possible.  The 
openuor  (heu  o(>ens  the  joint  by  inakiu^  u  iinn  cut  in  the  line  of  the 
sofvifictal  iDcisioD,  so  as  fo  make  u  vertical  slit  in  the  capsule  and  divide 
ihk  oc^jloid  ligamenu  and  tlitis  to  render  dislocation  more  easy.  .^Viiother 
mei«oD  i«  then  carried  transversely  through  the  capsule  in  the  line  of  iu 
itlaofampnt.  The  head  of  the  bone  then  startg  fnmi  the  Hocket^  and  the  point 
uf  the  knife  is  inserted  ho  as  to  divide  the  round  ligament.  If  the  head  dues 
Dot  oocne  oat  r&adily,  the  Attistant  may  seize  the  exposed  trochanter  with  a 


1.IUM  >4  lii<iklt)D  for  AmiMiijitlon  Ht  Hliv     o,  F<inieaux  JonLiii'^  Mvtho>l ;  U,  OvaI  Methixt 
'-  (f,  Up}>er  BonUr  of  TruchsiiU'r. 


fair  of  hon-forcepa  and  drag  it  forcibly  outwards.  The  remainder  of  tlie 
opmle  on  the  inner  side  is  then  cut,  and  the  Assistant  can  now  lay  hold  of 
iW  tmchanttif  and  pull  it  forcibly  out  of  the  wound,  and  the  operator,  gettin;;,' 
tMfchife  t"  the  inner  side  while  lie  holds  the  soft  parts  out  of  the  way  with 
Iw  Ifft  hand,  ^wdnidly  s*'parat*'8  the  bone  fntm  its  attaehmeut^s  till  ft  is 
UpMel  a»  low  aA  \a  rctpiired.  During  this  part  of  the  of)eration  the  limb 
Biatieill  U' addiictcd  to  the  greatest  iKi^sible  extent.  Having  reached  the 
puiaiat  which  the  commencement  of  the  transverse  part  of  the  incision  has 
•bady  be<»n  miirktfd,  the  Surgeon  turns  the  edge  of  the  knife  away  from  the 
^  and  cut*  acrora  tn  the  inner  side  of  the  limb,  thus  completing  the  am- 
JMlftioii.  I>uring  this  piirt  of  the  oi^'ration  the  Assistant  must  bring  the 
Wiinlo  a  Uraight  line  with  the  tmuk.  The  artery  must  be  compressii]  by 
iAuti..r  v.-i-tant  with  one  hand  in  the  upper  piirt  of  tho  wound.  If  tho 
^'  tuuAcalar  it  is  a  good  plan,  aft^r  having  enucleated  the  upper 

|wi  '4  tUe  lemur,  to  complete  the  circular  part  of  the  incision  by  cutting  from 
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withonfc  inwnrHs,  cnn'yiiij?  t,lie  iriciRion  only  thmuiLrli  the  sliin  Bn<l  fnt.  wmen 
mny  then  l»e  tnrneil  np  for  a  c(>n|ik*  of  inches,  the  iiiuwios  hv.\\\\r  divided  liwt 
of  all  at  the  hight-r  level.  The  wonnd  must  Ix.^  (mrcfully  unitwl  wilh  sutures, 
a  large  drHiaage-tiibe  being  inserted  iit  the  outer  side. 

In  comparing  the  above  methods  of  disarticniation  at  the  hip-joint,  that  hy 
tmnsfixion  nndonht^dly  has  the  advantajre  of  rapidity  of  performance.  la 
former  times  this  was  of  the  greatest  importance,  and  the  ^peratinn  was  oflen 
effected  in  from  thirty  to  forty  seconds,  and  fre*]uent]y  in  even  less  time. 
With  improved  means  of  arresting:  hajmorrhage  time  is  of  less  consequence, 
and  the  transfixion  method  has  been  largely  replaced  by  others.  The  removal 
of  the  limb  by  circular  division  nf  the  sot^  parts  low  in  the  thijjh,  nnd  snh- 
aequent  removal  of  the  bone  through  a  vertical  incision,  has  very  justly  gained 
great  favour  of  recent  years  ;  and  by  the  adoption  of  this  principle  it  may 
be  fairly  hoped  that  the  murtality  of  amputation  at  the  hip  will  be  much 
diminished.  The  chief  advantages  of  this  method,  which  are  only  imperfectly 
obtained  by  the  oval  incision,  are  :  tirst,  that  the  shock  is  lessened  by  the 
low  division  of  the  st^ft  parts  ;  secondly,  that  tlie  hemorrhage  may  be  con- 
trolled by  the  use  of  Ksmarch's  bimdage  ;  nnd  thirdly,  that  the  wound,  although 
a  very  large  one,  is  more  conveniently  placed  for  the  aiiplicationof  an  antiseptic 
dreaaing. 

SoBolts. — The  mortality  after  amputation  at  the  hip-joint  is  very  high,  aa 
we  should  naturally  expect  from  the  size  of  the  part  removed  and  the  conse- 
quent shock  U-i  the  system.  The  rnte  of  recovery  varies  greatly  according  to 
the  condition  of  the  limb  that  necessitates  the  ojK'rntion.  Thus,  amput«tion 
at  the  bip^joint  had  been  perfonnod,  so  far  ax  I  could  a.«certHin  from  published 
records,  120  times  nj)  to  the  year  lKri4  ;  of  these  cases,  7(>  died.  Tn  47  instancet 
it  was  for  injury  :  of  these  ;V»  proved  fiiUl  ;  whilst  of  42  CAses  in  which  it  wa» 
done  for  chronic  disease,  24  recovered  and  only  IH  died. 

Primart/  ampuiation  at  the  hip-joint  in  cases  of  severe  injury  of  the  chigfat 
by  gunshot  or  otherwise,  with  comminution  of  the  femnr,  is  one  of  the  moii 
fatal  DiK-'rations  in  snrgery*. 

IndeiM  up  to  the  time  of  the  American  War,  there  was  no  aothentio 
instance  of  recovery  under  thes*e  circumstances.  But  in  the  elalxirate  and 
roost  able  surgical  histt.ry  of  that  great  war,  published  by  the  Surgeon- 
General.  10  caseB  of  primary  amputation  at  the  hip-joint  for  gunshot  injury  of 
tJie  femur  are  related.  Of  these  11  died  from  tlie  immediate  shock  of  tb6 
operation  ;  5  died  Itetween  the  2nd  and  the  inth  day  ;  and  \\  recovered.  Ons 
of  these,  a  roan  2H  years  of  age,  on  whom  the  operation  wiis  perfonued  by 
Snrgeon  Shipi^in,  seven  hours  alter  the  receijH  of  his  wound,  was  in  jwrO'et 
health  in  1m;i2.  2'.>  years  afterwanJs. 

Intermedial  operations,  or  those  done  during   the   infiiimniatory   j»eri* 
are  rery  nnsna'cssful  :  1>*  casea  that  occurred  in  the  American  war  were  a 
fatiJ. 

Serofuhtry  amputftlion^  \{\  cases  of  attempted  preservation  of  the  limb  aAer 
seven"   injuries  and  gunshot-wounds,  has  Im-cu   far  more  successful.      Fon 
cases  in  which  J.   R*»ux   practisi-d  it  in   the   French  campaign  of   iHaD  f 
Italy  all  rocovcredf  as  did  two  out  of  nine  in  which  it  wus  pra«*tised  i 
America. 

!ie-(ttnfmtatwn  at  tfiP  hip-joint  for  diseased  thigh-stum  [>6  has  also  been 
successful  o[ieralion  :  4  out  of  7  American  cases  recovered. 
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:;•  has  collected  '*'»  cases  of  amputation  fnr  injury  iu  civil  practice 
'ith  .lis,  or  70*1)0  per  cent. 

Lining"!  caircfollj  collected  statistics  of  amptitationa  for  guushot  woaods 
the  folJowiiij;  results  :  primary  amputations — 9i»  cases,  H4  deaths,  or 
jK-roent. ;  intermediate  amputations  (frnm  second  to  fourth  day) — 22 
1,21  deaths,  or  'J.ri't  j^ier  cent. :  secomiary  or  late  amputations — ."i3  cases. 
At  deaths,  or  70':f4  j>er  cent. ;  aniputatious  in  which  the  date  is  not  stated — 
«5  nMBS,  BO  deaths,  or  92-30  per  cent. 

Amputation  at  i/te  hip-Joint  for  diaeaM  of  the  feynvr  has  undouhtedly  l)ccome 
lev  CbXaI  of  late  years  than  formerly.  Tliis  is  owing^  to  the  oj^»eratiou  being 
perfortncd  at  an  earlier  stage  of  the  disease  ;  to  a  better  selection  of  cases  ; 
poMibly  t*»  improved  mfthods  of  after-treatmeut ;  but  mainly  to  the  influence 
■umthetics,  and  the  control  of  htemorrhage  by  the  use  of  the  aortic  com- 
and  elastic  band.  Max  Schede's  statistics  give  \'*i^  coses  with  a  mortality 
offi^,  or  4i'tiK  per  cent. 
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Thk  regulation  of  the  local  supply  of  blood  to  tlie  viin'ooB  parts  of  the 
body  is  Hccomplishotl  l>y  iho  smaller  arterit-S,  ia  which  the  muscular  foat  » 
highly  developed.  Wlien  ooutract'Cd  a  small  artery  may  tN>mplctely  ext-lude  the 
blood  from  the  area  it  supplir-s,  but  when  fully  dilated  it  admits  blood  enough  to 
distend  every  capillary  in  eonnection  with  it.  Thuse  varioti(ms  are  ewntrollcd 
by  the  vaeo-motor  nerves.  Tiiat  stimulation  of  the  8ym)tathetiG  ner\-e»  cauac» 
contmclion  of  the  muscular  coats  of  Hie  arteries  to  which  they  are  distrihuted, 
and  that  division  of  those  nerves  causes  dilatation,  has  lon^  l)een  known,  and 
there  is  reason  to  believe  that  in  addition  to  these  vaso-constrictor  nenw, 
raso-dilator  nerves  also  exist  the  stimulation  of  which  causes  a  dilatation  of 
the  vessels  to  which  they  jwiss.  All  vus<i-motor  nerves  are  derived  originally 
.from  centres  in  the  cord  and  medulla.  Vaso-motor  centres  are  distributed 
ITonphont  the  whole  len(rth  of  the  cord,  from  which  fibres  pnss  by  tba: 
it4'rior  hmUh  either  directly  to  the  arteries  or  else  by  the  rami  coinmuoicaatefl 
to  the  symfHithctic  ganglia,  and  are  then  distributed  to  the  vessels.  The  vaso- 
motor  centres  in  the  cord  utx'  bruu^dit  into  connection  by  means  of  fibres  passing 
upwards  in  the  lateral  columns  with  a  general  vaso-niotor  centre  in  the  upper 
part  of  the  me<lulla.  Stimulation  of  this  centre  causes  a  };eneral  contraction  of 
the  vessels  throughout  the  body,  and  consc(|uentIy  an  increase  of  resistance  and 
an  elevation  of  the  blood-pressure  ;  paralysis  of  the  centre  causes  an  opjxjsiie 
effect.  Cortical  centres  infiaencini.;  the  circulation  have  also  been  discitviirwi 
in  the  motor  area  and  in  the  *r>'nis  foruicatus.  Tlie  foriner  of  these,  if  stimn- 
Iate«l,  causes  an  effc<*t  im  the  opposite  side  only,  while  the  latter  pnxiucefi  a 
general  efi'ecU  probidily  llirouf:li  the  general  centre  in  the  medulla.  Lastly,] 
is  believed  tliat  micn'scopic  pinglia  exist  \}\\  the  vessels  themselves,  for  if  a  part 
be  completely  separaU'd  by  division  of  itn  nerves  from  the  centres,  the  vesei^Ift 
which  are  at  first  paralysed  gradually  recover  their  tone  more  or  less  completely. 

The  veins  possess  a  certain  degree  of  tone  as  well  as  the  arteries,  and  this  i 
under  a  similar  nervous  control. 

Variations  in  the  calibre  of  the  vessels  may  be  produced,  first,  by  diTwt 
action  on  the  vessels  theniBelves,  as  by  heat,  cold  or  injury  ;  and  80C<indly,  by 
the  action  of  the  centres  in  the  cord,  medulla  or  brain.  The  action  of  tb 
centres  may  he  called  into  play  or  inhibited  directly,  as  by  injurv',  or  by  the 
quantity  or  quality  of  the  tdood  circulating  through  them,  or  by  the  aotioD 
drugs  :  or  indirectly  by  afferent  stimuli.  Thus  the  circulation  of  venooi 
bloi*i  tbnnigh  the  centi*es,  nt*  in  asphyxia,  or  an  inRufficient  quantity,  as  Sn 
profuse  hwuKHThnge.  niuses  at  first  a  stimulation  of  the  general  vaso*motaC 
centre  and  a  contraction  of  the  vessels.    Afferent  stimuli  act  locally  or 
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HMMnUy.  Thus  un  omotioniil  stimnlns  may  cause  dilatation  of  tlie  veasets  of 
^f^lMkfts  in  blushing  ;  or  pallor,  as  in  fear.  Stimulation  of  a  aenaory  nerrc, 
MfMnlt^  if  prolonged  and  Revore,  (tiosus  (liJiiuition  uf  tiit;  vttssuls  in  tlie  urea 
\  wippKffd  by  it.  Still  more  viulent  afiereut  ini|m)sL'H  nmy  leiul  to  a  general 
H  fvliucation  of  the  vessels  tlirougiiont  the  body  by  tumpiirarily  pai'alysiug  the 

V  irvtipral  viiso-motor  <^entre,  and  this  is  supp<»8cd  to  form  an  important  element 
H  ta  the  wmdition  known  as  shock  after  injury. 

^L  ^T  ■    sketch  of  ilie  mechanism  by  whidi  the  circulation  is  regulate 

^^^1 '  1  locally  is  sufHcient  to  show  how  complex  the  processes  ai*e  by 

which  iucal  uuoiuiia  and  hyponpmia  are  indnt^^d,  and  how  impossible  it  is,  in 

the  prts^nt  sUite  of  our  kniiwled>re,  fully  to  explain  all  these  variations  in  the 

»apply  uf  blood, 

Thir  local  circulation  is  also  iutluunced  to  a  great  degi'ee  by  the  condition  of 

Uie  heart.     Auy  disease  impniring  its  force  pitidisposcs  to  passive  congestion 

oraiUBiuia  of  distant  parLs  of  the  body. 

The  JmcmX  distttxbanc^a  of  the  cizculatiozi  are  of  three  kinds  :   Local 

Ametnia  ;  Active  MypeiU'Uiia,  Active  Congestion.  Fluxion  or  Determinttion  of 

Blood  ;  und  Passive  Hypercemia  or  Passive  Congestion. 

V  £ocal  AnHpmia  may  be  complete  and  jjernmnent,  as  in  obliteration  of  the 
H  arteries  leading  to  a  ]>&rt  by  coagula,  by  disease  of  their  coats,  by  pressure 
f  ftom  without,  or  from  a  wound.    Complete  anii^mia  may  result  also  from 

diflbitd  preisnre  acting  on  the  cnjnllarics.    This  condition  necessai'ily  leads 

»lo  tb«  death  of  the  part,  and  will  be  considered  wlieu  treating  of  gangrene. 
AiUBmia  may  also  be  incomplete  and  permanent  from  the  simie  causes  acting 
IB  a  lee  degree.  Whenever  from  any  cause  the  arteries  Iciuling  to  u  part  are 
gmnaaeDtly  diuiiui^Khed  iu  calibi*e,  the  amouut  of  blood  circulating  through 
the  aroa  supplied  by  them  must  be  liiioinished,  and  the  tissues  sufi'er  iu  pro- 
pofftioo  to  the  diminution.  Such  a  condition  is  very  common  in  old  people 
from  degenerative  changes  in  the  arteries.  Under  such  circumstances  the 
^jf  impaired.  If  the  part  be  external,  as,  for  example,  a  limb,  it  is 
natural ;  tlie  growth  nf  the  epithelium  is  imperfect,  and  the 
it  often  dry  aud  !i<-'aly  ;  the  nulls  are  brittle  and  grow  slowly  ;  the 
anaska  are  weak  and  are  liable  to  irregular  painfid  oontractions  or  cramp. 
The  powrr  of  resistance  to  external  injuries  is  Icsseued  :  a  slight  degree  of 
cold  cntoea  gaogrvnc ;  wounds  tend  to  slough  ;  ulceration  occurs  readily  in  the 
dan  Ctdid  soperficial  abrasions  :  and  intiammatioa  arises  from  causes  which 
voold  £>  it  iu  a  hualtby  i>art,  ris  the  feeble  ti^ucs  are  unable  U) 

1^  otter  Wl  ::i;c  to  invading  pathogenic  organismsor  to  witii^taud  the 

^■initating  effects  of  the  products  of  putrefaction.  Permanent  local  antemia 
1^  acu  Khenforc  as  a  most  important  predi^pcising  cause  of  inflammation. 

Temporary  local  anajraia  muy  be  produced  intentionally  by  the  Surgeon, 
■i  (a  th«  hloodleitK  meih<id  of  oitemtiii;;  iilroady  descrilxKl,  or  by  pressure 
imrtiTil  Co  arrest  bk-eding.  liin^ci  stimulation  of  the  muscnlar  cout  of 
tha  artrry.  as  by  mwbnniad  violence  or  cold  or  a  certain  degree  of  heat» 
msy  oaiiae  a  t«m|)orary  anaemia.  The  ^amc  condition  may  reanlt  from 
ictttx  oatiaea.  Aa  familiar  examples  of  tem^^orary  local  anaemia,  we  ntay 
taka    the   dead-wltite  colour  of  tingers   or    iocs    from    ex])osuro    to    cold 
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anffimm  oi  tne  omin  with  insensibility,  which  ocriirs  in  the  con- 
dition known  as  ooncusfiion  after  a  blow  on  tlie  head.  In  the  nffection 
known  as  lUyniuid's  disciisc,  r  vafto-motor  spasm  occurs  in  syinmetritad 
areas,  most  commonly  the  fingers,  toes  or  eare,  causing  complete  anremm  oi 
the  jwrt,  sometimes  of  such  duration  as  to  end  in  gangrene.  Local  ann^Diii  of 
one  part  may  also  result  from  h^'peraemia  of  another,  as  the  amount  of  HoeA 
in  the  body  is  not  nearly  eutticient  to  distend  all  the  vessels  ftilly.  An  example 
of  this  is  the  faintno-ss,  from  anreniia  of  the  brain,  which  reanlts  front  immersing 
the  l>ody  in  a  hot  hath,  by  which  the  wliole  of  the  cuteneons  vckscIs  l)iHymic 
widely  dilated,  tlius  more  or  less  draininjr  the  internal  parts.  In  whatever  way 
temporary  local  unamia  is  pntduced,  it  ceases  as  soon  as  the  cause  is  removed, 
and  is  R'placed  by  hy|>era*niia,  varying  in  intensity  with  the  duration  andd^ree 
of  the  previous  anaemia,  Fsmiliar  examples  of  this  are  :  the  Rti  jrlow  tliat 
saoceedswhen  the  lingers  recover  after  having  been  '*dend"  with  cold,  and  the 
lilusli  and  oozing  of  blood  that  follow  the  removal  of  the  tourniquet  in  blood- 
less methods  of  operating. 


AOTIVX    I«OCAXj    HYPKRSMIA.    ACVrVX    OONaBBTIOH,    DXTXRMTHATIOSI 

BLOOD     OR     FLUXION. 

Active  Congestion  is  \\\\  incrciised  flow  of  bkK>d  to  a  part,  owing 
a  dilatation  of  tlic  artenV-s  from  relaxation  of  their  muscular  coat  Dcterrai- 
nation  of  blood  is  often  very  traiifiitory,  and  fre<juently  occurs  as  a  normal 
process  when,  for  tem|>orary  pur|M>sc8,  an  increased  supply  of  blood  is  oolled 
for  by  a  jKirticular  organ. 

Caoaos. — An  increased  local  Mipply  of  blood  is  intimately  associated  with 
most  snrgicftl  processes.  The  st^paratiun  of  dead  parte,  the  repair  of  woands 
nnd  the  healing  of  ulcers  cannot  take  place  without  it.  Every  vascular  tinne 
Is  snsoeptihle  of  it;  and  in  active  processes  in  nou-vasculnr  tissues  it  oocurs 
in  the  nearest  vesiw^ls.  The  iSnrgeon  often  excites  it  int-entionally  as  one 
of  the  niofit  efficienr  of  his  themptMitic  means.  Under  some  cinrumstances, 
thereloR',  it  can  804ircely  be  considered  a  morbi<l  condition.  It  is,  however, 
frequently  associntcd  with  disease,  forming  as  it  does  an  essential  port  of 
all  inflammatory  piTx^esses. 

ll}'per;tmia  always  follows  tomporar}*  anaemia  of  a  |iart.  as  from  cold  or 
]>reaiure,  and  the  contraction  of  the  vessels  that  occurs  on  stimulation  of  the 
sympathetio  is  likewise  followed  after  a  longer  or  shorter  interval  by  relaxa- 
tion with  fti^tice  congestion.  Arterial  dilatation  is  often  reflex:  thus  the 
irritJition  of  a  son8<iry  nerve  nsually  causes  imme*liate  dilatation  of  the  vcseeU 
in  the  arra  supplied  by  it.  Another  marked  example  of  reflex  hyijcrscmia  is 
the  cngoi'gcment  of  the  kidney  that  often  follows  operations  upon  the  urethra^ 
and  may  Lerminate  fatally.  An  irritant  applied  directly  to  a  part  may  cnuse 
dilatJttiou  of  the  vessels  in  twi)  ways;  first,  in  a  reflex  manner  by  acting  on  the 
sensory  nerves  of  the  [mrt :  nnd,  wcimdly,  by  acting  injuriously  on  the  arteries 
tbemeclvcs,  and  parnlysing  their  mnscniar  cojits.  Thus,  a  blister  when  first 
applied  ciiuses  rednecs  by  acting  on  the  sensory  nerves ;  but  after  it  has  t>ccn 
on  some  time,  its  action  extends  sutficienily  deeply  to  exert  a  directly  injuriuua 
influence  on  the  vefiaels  themselves.  This  latter  condition  is  a  i>art  of  tnio 
inflammation.  Hy|)era>mia  always  accom])&nies  the  exercise  of  function  (  it 
iK-curs  in  glands  iliiring  secretion,  in  nniscles  during  exertion,  &e.  To  this 
ol«t  of  causes  may  also  be  referred  the  various  forms  of  normal  detemsinatioo* 
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erection,  or  t  he  enlargement  of  the  mammar}*  vessels  during  pregnancy. 

Ij,  anvmia  uf  ttne  part  may  be  aasoeiated  M'ith  hypertEmia  of  another, 

Jon  of  the  nrferie^  iti  the  one  cansinga  reflex  dilatation  of  the  vessels  of 

Thus  exiKsure  of  the  surfiice  to  cold  may  cmm^  hyperaemia  of  the 

intcftine8.  or  kidneys. 

^faiptoms. — The  &ymi>touis  of  dt-termination  of  hlooii,  as  seen    in   an 

:ternal  [lart,  are  those  that  ^^'e  stiould  expect  to  result  from  an  increased 

ity  of  lihj«N|  nishiiii;  with  increased  velwity  through  the  affected  tejctures. 

ore  as  foUows  -.    Uedness  of  u  bright  scarlet  hue,  swelling  or   rather 

of  the  part  from  turgescence  of  the  vessels,  heat  appreciable  to  the 

kn*«  bund  as  well  us  to  the  patient's  own  sensations,  a  feeling  of  tension 

ihr«>t>hing,  with  an  increase  in  the  quantity  of  the  secretions  of  the  i>art. 

ICeotc. — The  effects  of  simple  hypeneniia  cnn  rarely  he  stndieil  nncom- 

by  other  conditions.    It  may,  however,  be  broadly  stated,  that  so  long 

of  the  vessel  are  healthy,  mexe  increased  flow  of  blood  causes  no 

[Uences  in  the  affected  area.     In  all  cases  in  which  it  is  the  result  of 

\\  irritatioo,  it  is  comphcated  by  a  greater  or  less  degree  of  true  inflanima- 

Id  caaes  of  hypenemia  from  pressnre  ui>on  the  sNTniKitbttic  in  the  neck, 

ta  some  fulness  of  the  face  but  no  actual  cedcnm,  and  in  many  cases 

•weatinj:  of  the  affected  side  of  the  face  occurs.     It  gives  rise  to  no 

\cj  to  capiilurj-  biemorrhage,  provided  the  vessels  are  healthy  :  but  long- 

itinacd  ur  frequently  repeated  determination  of  blood  causes  ])ermanent 

the  capillaries  and  some  thickening  of  their  walls.     In  glandular 

ive  hyperjemia  causes  an  excessive  tlow  of  secretion.    Thus  constantly 

lyinn-amia  of  the  genital  organs  from  the  sexual  impulses  of  youtli 

koonimonly  give  rise  to  a  slight  increase  in  the  secretion  of  the  prostate 

aretlim  which  is  often  a  cause  of  needless  and  morbid  anxiety.    Occa- 

ly  it  may  cnuso  hypertrophy  ;  thus,  the  skin  may  assume  a  warty  appear- 

om  hypertrophy  of  its  fmpilla;  in  the  hypentMiiic  ai*ea  round  an  nicer, 

;imes  there  may  be  an  excessive  growth  of  hair  from  the  same 
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Fassive  Coa^estion  •>!   Passive  Hyperamia  plays  an  Important  part 

it  gives  rise  to  serious  structural  ihungeH,  and  acts  as  a  powerful 

lose  of  inflammation.     It  consists  in  accumulation  of  blood  in 

fmrt  from  interference  with  its  free  return  ti»wards  the  heart. 

io  the  affecU.'d  area  is  not  only  greatly  increased  in  quantity,  hut  it 

languidly,  and,  from  its  prolongetl  stay  in  the  capillaries,  it  iMjcomes 

completL'ly  deoxidised  than   natural,  and  is  consequently  of  a  darker 

Thr  arteries  ure,  at  most,  of  their  normal  size,  or   even   may   be 

li,  while  the  veins  and  capillaries  are  distended.     When  the  circula- 

liui  congested  part  tM.*comes  completely  arrested,  litay nation  is  said 


. — The  causes  of   passive   hyj>er«emia   may  l)e  grouped  under  the 

In^  beadii : — 1.  Diminution  or  lo^s  of  any  of  the  natural  forces  engaged 

[aiaining  the  circulation  ;  ^.  Abnormal  resistancr.  a^  in  the  veins,  b^  in 

utlartM*^  and  f,  in  the  arteries  ;  3.  The  force  of  ;;nivily. 

li\\t:  three  gpcut  forces  conoeriiLNl  in  maintaining  the  circulation  are,  the 

oi  tJitf  heart,  thu  aspimtory  force  of  respiration,  and  muscular  contrac- 
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tions  ill  LliL'  limits  drivin'j  the  bloi)d  along  the  veins  in  the  direotioti  detwv 
mined  by  the  arnin^a'munt  of  the  valves.  Extreme  weakness  of  tho  lKiiri*« 
action  is  h  rommnn  cause  of  passive  eongestion,  its  propulsive  power  not  being 
BHfficieot  U*  overcome  the  normal  resistance  in  the  capillaries,  which  eonee- 
qoently  become  irorged  with  blood.  Tbus  we  Kee  conjreRtion  of  the  extremi- 
ties in  exhausting  fevers,  and  the  same  condition  readily  occurs  in  old  people. 
The  diminntion  of  the  aapiratory  force  of  respiration  seldom  playp  an  impor- 
tant part  in  the  cansation  of  fHissive  congestion,  but  it  no  donbt  »itls  in  the 
prodnt^tion  of  those  poissive  confjestionfi  of  the  viscera  so  commonly  met  with 
in  patients  dyjn*r  <;mihially  of  cxhiiustin^  disi'aseH.  The  coldness  and  conjr*** 
tion  of  i^ttiralysed  limbs  furnish  a  good  example  of  passive  hyjienemia  due  to 
failure  of  the  tliird  force  above  mentioned.  Passive  congestion  from  thii 
cause  however  more  commonly  uriees  from  incompetence  of  the  valves  yf 
the  veins — a  condition  met  with  in  at!  C4«es  of  varic(«e  dilatation.  When 
the  valves  are  no  lon^r  competent,  pressure  u|K»n  a  part  of  a  vein  will  drive 
the  contained  blood  tuickwurds  towards  tlic  c^ipillariea,  almost  as  recdily  n» 
forwards  towards  the  heart. 

^  2.  Incrmsrff  resisfanrf  to  the  flow  of  blood  (a)  throutfh  the  reinti  is  the  mort 
iKnmon  cause  and  pnxinces  the  mont  typical  form  of  passive  coiijjestion.  The 
Oanse  of  obstniction  may  Ik.*  inside  or  uiitside  the  vein,  the  fttmier  bcinp  snch 
conditions  aa  pressuru  of  tumours,  or  uf  faxxs  on  the  pelvic  veins,  partial 
Btrangnlation  (as  in  hernia),  &c.;  and  the  latter,  coagulation  of  blood  in  the 
vein,  with  or  without  inflammation  of  ita  coats,  as  in  white  leg  afler  lab<>Qr. 

{b)  Ittcrntsffl  resitttarire  in  the  mpillarifn  and  smaller  veins  of  such  a  kind 
as  to  give  rise  to  congestion  is  met  with  as  a  consequenoe  of  ultered  vital 
relations  between  the  walls  of  the  vessels  and  the  contained  bloo<l.  of  such  a 
kind  thiit  the  rorpusc'es  show  an  unnatural  tendency  to  adhere  and  thus  retard 
the  blo<Hi'$tream.  This  is  an  essential  feature  of  inflammation,  and  will  be 
deacribeil  with  chat  process. 

(r)  InerfiaKril  rfxislnnrti  in  tfip  artertpti  is  a  itommon  cause  of  posaivt 
hypeneniia.  Thus,  in  old  pe<.ipk-,  the  arteries  of  the  legs  aa'  frcqacntly 
narrowed  by  degenerative  changes  in  their  w»at8  to  such  an  ext<;nt  that, 
although  allowing  sutticient  blood  to  pass  to  fill  the  vessels  beyond,  the  foroo 
of  the  heart  is  almost  completely  exfiended  before  the  blood  reiurhes  the  veinst 
ond  thus  partial  stagnation,  with  accumulation  in  the  capilliirie^  takes  place. 
The  most  extreme  congestion  is  also  met  with  when  a  ^tmtdl  temiimil  artery, 
ift  one  wluisc  hrauclics  have  no  anastomosis  with  neighl>ouring  art-erica, 
Boddcnly  b(*comcs  plugged  by  an  embolon  ;  thai  is  to  say,  Ity  a  s<)lid  boily, 
nieh  aa  a  clot  waahed  into  it  by  the  blrMid-stream.  As  an  immMlnite  c^fl'eci 
of  the  obliti'riition  of  the  veeeel  the  ami  sup[)lied  by  ii  lK'c<jme»  more  or 
completely  bUHMlli-ss,  but  l>efore  long  it  is  found  to  l»e  gorge<l  with  blood. 
This  process  of  hicmoiThflgic  infarction,  us  it  is  termed,  occurs  iu  the  lang» 
spleen,  and  kidney.  According  to  Cohnheim,  the  blood  which  distends  ibt 
vetsels  in  the  ooogcsted  area  enters  by  regurgitation  from  the  snrruandiof 
capillaries  and  veins.  These  infarcts  are  always  fonnd  in  the  sn]terficiAl 
|»arta  of  the  utfectiH]  organs,  and  Litton,  in  oppoKition  to  Cohnlieim's  vie 
muintitins  that  the  blo<td  finds  its  way  into  the  auanuio  area  from  the  small 
artvrieii  of  the  jtleurn  in  the  lung,  or  of  the  capsule  in  the  spleen  or  Lrdnen 
and  not  by  regurgitation  from  surrounding  vessels. 

A  somewhat  similar  condition  of  intense  passive  congestion  is  very  tni]iienU| 


PASSIVE    CONGE.STION :    EFFECTS    AND    srMPTOAfS,     153 

[DCtwith  by  the  Snnrcon  in  uuduruiiia'd  portions  of  skin  wliiuh  have  been 
dfiprive^I  of  their  dirt'ct  nrLerial  supply  by  destniotion  of  the  aubcutaneous 
twuc,  8s  in  phleginonoue  erysipelas  or  supt-rficiiil  strutiious  abecesses.  The 
Mm  UDdtrmineil  skin  thns  produced  may  liover  butwouii  life  and  death  for 
moath9,  dclayin<r  heahng  indefinitely,  and  at  Inst  rwiuiring  destruction  before 
«  core  can  be  obtiiined. 

8.  Tlie  force  of  gravity  plays  an  important  part  iu  many  cases  as  a  oause  of 
pMBsive  congestion,  espt^^dally  in  the  pelvie  visocra,  tlie  veins  of  which  are 
unprovided  with  vhUts.  ]t«  efferts  are,  however,  even  mote  marked  in  tlie 
leg  when,  tis  the  result  of  disease,  the  valves  liave  become  iiicorajKJtent. 
CndtT  these  circnmstanees  the  increased  ]ta»ssure  leads  i-u  dilatation  of  the 
mas  and  capillaries,  and  coiiBe^iueiitly  retards  the  flow  of  blood  through 
^HP.  This  condition  is  t^^rmed  iiy[Ki»tatic  congestion.  The  moat  familiar 
■ttrples  are  congestion  of  the  legs  from  continued  standing,  and  of  the 
posterior  pari,  of  the  hmgs  of  those  who  have  been  long  contincd  to  a  recumbent 
ptsitjon. 

Any  of  the  above  eanses  may  act  singly  or  in  combirmtion  with  others. 
^Mfeeta. — Tliese  are  nf  much  surgical  imfMirlanco.     The  firnt  change  that 
Uply  takes  place  is  truuHudation  of  the  more  watery  constitaents  of  the 
Hood  into  the  surrfnindiiig  tissues.     Hence  the  spaces  of  the  areolar  tissue  are 
diileuded  by  the  effused  fluid,  giving  rise  to  the  couditiou  known  as  (fdeina. 

If  the  torgidity  of  the  vessels  be  gn-at,  and  especially  if  their  walla  be 
J^|d|far»  ruptui^  will  occur,  and  liaemorrhage  from  the  surface  or  into  the 
HHBlBof  the  j>art  will  ensue.  Oljservations  ninde  on  the  frog's  foot  atler 
figitnre  of  the  main  vein  show,  however,  that  iu  modenitely  intenw^  oonges- 
tioB,  the  red  corpuscles  piiss  Through  tht-  walls  of  the  capillaries  into  the  sur- 
roonding  tiBsues,  without  any  apparent  rupture,  by  a  proccaa  of  diapedesis. 
This  nmy  occur  with  the  jmssage  of  very  few  white  I'orjmaeles  provided  the 
TfffltU  are  healthy.  The  red  curpiisclea  tliuL  thus  eHcai)e  from  the  vessels 
btwk  np  and  are  absorlK^d,  but  some  of  the  alti.Ted  blood-pigment  remnins 
behind  and  causes  the  grey  pigmeutiition  of  mauous  membranes  or  the  brown 
oolourtng  of  the  skin,  which  is  so  characteristic  of  repeated  or  long-continned 
ooDg^tion. 

Indnration  from  the  growth  of  fibroi<l  tissue,  chiefly  around  the  distended 
nwla.  is  an  almost  constant  effect  of  rejieatcd  or  long-continned  passive 
oooge»lion.  But  although  the  alfeoted  part  may  he  incretised  in  bulk,  the 
Mnnal  tissue  is  atrophied  from  the  pressure  of  the  new  growth.  Perhaps  the 
bot  illuslrntion  of  this  [irocciis  is  alVorded  iiy  the  ntiim/v/  h'rer  that  is  frequently 
fonud  associated  with  obstructive  disease  of  the  heart.  It  may  be  «aid  briefly 
tint  the  two  most  marked  post-inortvin  signs  of  prolonged  or  repeate<l  passive 
'»Qg«tion  are  pigmentation  and  induration. 

Tbe  most  important  effect,  however,  of  passive  hy[)era;mia  is  the  lowering  of 
the  vitality  of  the  affected  part,  rendering  it  prone  to  inflame  or  ulcerate  from 
flight  eansea.  In  congestion,  altlufiigh  the  part  contains  a  great  excess  of 
Wood  at  any  given  time,  this  is  not  changed  with  snlficicnt  fn-qinency,  and 
'Dnseqiiently  the  amount  that  circulates  is  reuily  IV-ss  than  ruitural. 

flymptoms. — Passive  congestion  of  an  external  part  may  be  readily 
recoguised  by  the  rhnnges  it  induces  in  the  colour,  tbe  size,  the  feel,  tla* 
tttttporature,  and  the  functions  of  the  part.  The  colour  ranges  from  dark  red 
U»blnish  purple,  but  if  the  affected  part  has  been  exposed  frequently  to  pre- 
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viouB  attacks  of  congestion,  it  maj  l>e  darkly  pi^entcd  and  brown  in  colour; 
it  is  iucreused  In  size ;  if  the  congeAtiou  ih  recent  and  a<^ute.  it  is  soft  from 
ojdema,  and  pits  under  the  prcBsnrt'  of  the  finger  ;  if  it  is  old  and  chronic,  ilic 
tissues  are  iudnrntixi  iintl  brawny.  The  jiauent  is  conscious  of  a  heavy,  dull, 
aching  Bcnsation,  s<*arcely  amounting  to  pain,  i)UL  ycL  niU-ndLHl  with  nnesn* 
nc88.  The  teut]>craturo  is  never  above,  but  often  below,  the  nurmaJ  staudftnli 
and  the  fanctions  are  lessened  in  activity. 

The  existence  of  contrestion  in  an  internal  organ  may  be  ascertained  br 
finding  its  size  increjiseil  and  its  functions modifieil,  with  a  t^ensatiou  of  wei^t 
in  it.     The  svniptoms  ai*e  often,  however,  very  obscure. 

Treatment.-  No  treatment  of  passive  congeisiion  can  be  completely  snc- 
cessfiil  unless  the  cause  can  be  removed.  The  first  indication  consi:its  in  the 
removal  of  any  source  of  obstruction  to  the  return  of  bhM.Ki  from  the  part,  as 
by  loosening  a  ti;,Mit  bandage,  or  elevating  a  f>nrL  that  has  been  too  lonjf 
dependent.  If  the  cimgestion  be  due  to  the  feeble  action  of  the  hearty 
stinmlants  iind  digit^dis  may  he  of  service  in  relieving  it. 

The  nexc  indi(*ation  consists  in  lessening  the  quantity  of  blood  in  the 
congested  part.  The  mere  removal  of  the  obstructing  cause  may  eflwjt  thisi 
but  the  desired  etlect  is  often  hastened  by  the  direi't  removal  of  blotid  by 
scarification,  or  by  the  application  of  k-echcH.  The  ovt-r-distendcd  vcss^.'ls  mny 
in  some  cases  be  relieved  by  promoting  a  free  secretion  frum  the  part,  as  by 
the  administmtion  of  purgatives  for  portal  c-ongestion.  In  some  (>arts,  again, 
the  jndicious  appHcaticm  of  pressure  by  means  of  a  bandage  will  prevent 
or  relieve  congestion  by  limiting  anlema  and  by  compressing  the  dilalM 
vessels,  and  so  causing  the  blood  to  How  more  rapidly  through  them,  pn>vided 
the  pressure  be  not  feuflieiently  |>owrrfiil  to  interfere  with  the  current  through 
the  arteries.  With  this  view  elastic  pressure  is  applied  to  support  varicose 
veins  in  the  leg,  and  Ui  diminish  the  mechaninil  hy[)era:!mia  of  the  skin  that 
UBUutly  accompiuiies  them. 

The  third  indication  in  the  treatment  of  congestion  consists  in  stimulating 
contraction  of  the  dilated  vessels  by  the  direct  applicatiun  of  an  astringent  ta 
them  ;  thus  we  apply  nitrate  of  silver  to  Congested  mucons  membranes^  and 
cold  douches  to  many  external  forms  of  pa^ive  hypera*raia. 
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Str&nffolatioii   is  the  obstruction  of  the  eireulation  caused  by  a 
•Ir  oi  presMiir*'  acting  both  npttn  the  arteries  and  veins,  as  when  a 
bandage  is  applied  round  a  limb.     Strangulation  may  be  at  once  com 
the  circulation  through  both  arteries  mid  veins  being  simultaneoasly  arrested 
a<  by  the  application  of  the  toumi<|net.    The  circulation  below  the  band  is 
once  arreated,  but  no  visible  changes  iK'cur  in  the  jiart,  nor  would  they  do  so 
till  gangrene  and  decomposition  commenced.     In  cases  in  which  strangulation 
is  accidental  or  {mthological  it  is  more  rummouly  incomplete  at  first;   the 
obsti-uciiun  acts  first  ou  the  veins,  owing  to  the  lower  blood-pressure  witbia 
them,  the  flow  through  the  arteries  continuing.     As  a  consequence  of  this 
phenomenii  of  pn^sivc  congestion  iip[H'Hr  in  their  most  intense  ftirm  ;  the  par 
below  the  constriction  an*  gorged  with  blood,  puqile  or  black  in  colour,  an 
become  cold  and  numb.     There  is  git?ai  swelling*  and  ollen  abumlnnt  efioapr 
tif  red  corpuscles  from  the  vessels,  or  rupture  of  the  capillaries  with  cxtrava- 
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^^^^B^ol^aT  As  the  purt  swells  the  cotistri(!tion  Ijecoroes  ti^ht^r,  the  ob- 
^^^^B  to  the  arceriiil  flow  iiicroafies,  till  titmlly  the  circulntiou  is  completely 
illVitd  and  guntfreue  sets  in. 

ACUTE  INFLAMMATION. 

lUdr  uf  Uie  prixress  of  iiiOamiimtion  la  cue  of  the  uioei  important  upon 

vhich  the  Surgei'U  cun  ent^T.  ktr  not  only  does  it  give  him  an  insiglit  into  the 

part  of  the  .Science  of  Surgery,  but  the  treatment  of  inflftrnTnation,  as 

the  different  tiHsues  and  orpins,  forms  an  esHentinl  purl  of  his  duties. 

interftiting'  the  theory  of  inflammation  may  1h',  it  in  impossible  to 

btrre  t»thenvijie  tlitin  in  outline;  to  (jain  a  fuller  iiciiuaintftnce  with 

H  tlie  works  on  jrencml  pntliology  and  the  writings  of  those  who  have  made 

it  a  sabject  of  Fjit'cial  investicration  must  be  consnlted. 

The  Bcientiflc  study  of  inflammution  may  be  Roid  to  date  from  the  publioa- 

of  John   Hunter's  f^elebrated  **  Treatis*'  on  the  lilood.  Inflammation  and 

hot  Wouruls/'      His  kiiuwledjre  was,  however,  necessarily  limited  by  bis 

not  havtni;  at  cunraHiid  the  means  of  olwervinj;;  the  process  in  the  livioji  tissues 

%»(  animals.    As  soon  ns  tiie  improvements  in  the  microeoope  rendered  this  mode 

(  iavcsciiTHtiou  possible  it  was  actively  prosu4rute<l  in  this  country  by  C.  J.  B. 

iUiama,  Addistm  and  Travers,  Waller,  Whnrton  Jones  and  Piiget,  all  of  whom 

important  additious  to  our  knowledge.     Hunter,  and  most  of  his  more 

uuavdiatt  fottowers,  regarded  inflanmiation  as  a  process  in  which  the  normal 

of  DUtriiion  were,  although  altered  and  perverted,  more  active  than  in 

Paget,  on  the  other  hand,  had  observed  aud  accurntely  described  the 

devvuerative  clmuges  to  U'  observed  in  tissues  aflecbod  by  acute  inflammation. 

Id  IK'oH,  Lister,  continuing  this  line  of  observation,  arrived  ac  the  conclusion 

U»t  tliff  eBseotial  feature  of  ilie  acute  inflammatory  pr(H!i*ss  is  a  more  or  less 

(niB|ilct«  suspension  of  functiouiil  activity  in  the  afl'ected  tissues  as  a  ccm- 

vqotiioe  of  some  injurious  influence  acting  upon  them.    Thiji  theory  being, 

tewpTwr,  difficult  to  reconcile  with  the  *'  Cellular  Pathology  "  of  Virchow,  in 

lohrax  that  systum  referred  to  inflammation,  met  with  but  little  favour  till 

fc^Bi  the  rediscovery   by  Cohuheim  in  1*<67  of  the  migration  of  the  white 

^OfpnolM  of  tlie   blood  from   the  vessels  during  inflamnmtion,  a  process  by 

vbieh  the  appearance  of  new  cells  in  an  acutely  inflamed  area  was  fully  accounted 

fattWjthant.  the  necessity  of  supposing  any  increased  activity,  either  nutritive 

ivtenative,  in  the  original  tissues  of  the  i>art  during  the  early  stages  of  the 

W^i^    Bunlou-Sjin'IersHH,  therefore,  in  IdT'i,  defined  inflamination  thus: 

"Ukamation  is  the  succession  of  changes  which  occurs  in  a  living  tissue 

*W  it  ii  injured,  provided  that  the  injury  is  not  of  such  a  degree  as  ac  once 

UifUtrtfV  iu  strneture  and  vitality." 

.'  the  iaat  few  years,  Metchnikofl*,  aud  many  others  who  have  followed 
»•«,  Wive  added  much  to  our  knowledge  of  the  process  liy  a  con)|uirativo  study 
*tUeflbcts  of  iDjurv  and  disease  in  all  fonns  of  animal  life  from  the  amoeba 

b  Um  stody  of  inflammation  it  is  most  important  to  l>ear  in  mind  that  the 
pf^Ms  is  always  tht*  n^ult  of  some  injurious  influence  acting  on  the  living 
^'■■^  aud  if  the  cunse  be  removed  the  process  will  cease.  It  is  nob  a  disease 
*  ftwlf ;  it  i»  in  fact  in  most  cases,  if  not  in  all.  the  defensive  reaction  of  the 
tgBinat  tbo  LDJurioua  influence  acting  up(m  tbem.    The  new  cells  tliat 
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invade  the  iuOamed  area  are  enpaRed  in  rcmoviiii,^  tJif  p*»rtioii8  of  tissue  which 
may  have  porished  fnun  the  injur}',  or  in  combating  the  micro-organisniK  whidi 
may  lian.-  invaiJt.'d  the  Btfe<.'ti.'d  area,  or  sliould  the  pntrejNS  be  due  to  the  action 
of  a  chemical  irritant,  the  abundant  exudation  from  the  vessel  Lends  to  dilute 
or  wash  away  tbe  irritating  material,  and  thns  to  bring  the  process  to  an  end. 
Our  knowletii^e  of  inflammation  has  been  lappTely  derivetl  from  obnemition 
of  the  process  urtificially  induced  in  some  transjmrent  tismieof  a  living; animal. 
The  web  of  the  foot  and  the  mesentery  of  the  frotj,  and  the  tonj^'ue  of  the  tow! 
have  been  chiefly  made  use  of.  In  order  to  provi*  that  the  iirocessea  olwerved 
in  tlie  frog  arc  identical  witli  those  that  occur  in  mamnuds  under  simtbir  cir- 
cumstances,  the  wiu^^  of  the  but  wuii  use<l  by  Po^'ct,  and  subsdjuently  th€  ■ 
mcBcntcry  of  the  rabbit  was  gua-essfully  exftorimcuted  on.  Laatly,  Iluetcr,  by  ■ 
obflervationfl  made  un  the  mucous  membnine  of  the  liji,  showed  tliat  the  pn>- 
oeflses  in  man  are  identical  with  tho8c  that  occur  in  the  low<.'r  animals. 
Microscopic  examiniUion  of  prepuiX'd  specimens  of  inflamid  human  tissues  alwj 
Rh<»ws  apinraratices  which  are  K*adily  exphdned  by  what  is  seen  to  take  pimv 
during  actual  oliservation  of  ihe  process  of  inflammation  in  the  frog. 

If  the  web  of  a  fro^^'s  foot  be  spretid  out  and  oxiimiiie*!  with  the  microscope. 
the  bIoi»d  is  seen  to  flow  in  a  continuous  stream  rhrrmdi  the  small  ftrterica* 
nipillariea  and  veins.  In  any  vessel  which  is  of  sufflcient  siae  to  allow  several 
corpuscles  to  pass  at  the  same  time,  ihe  rcnl  corpuscles  flow  in  the  centre  of 
the  stream,  forming  a  yellow  line,  while  ou  each  side  of  this  is  a  colourless  zone, 
free  from  red  citrpusclep,  kuown  as  the  inert  or  plflHinntie  layer.  In  the  inert 
layer  is  seen  an  occasional  colourless  corpuscle,  passin;,'  somewhat  lazily  along, 
^vith  some  tendency  to  adhere  to  the  wall  of  tbe  veseel.  If  from  any  catjse  tb« 
stream  be  slow  enough  to  allow  of  the  individual  red  cori>u8ck'«  lieing  observed, 
it  will  be  seen  that  they  show  no  tendency  to  adhere  to  each  other  or  to  the 
^vall  of  the  vessel :  although,  as  every  one  knows,  when  removed  from  tlie 
influence  of  the  living  vessels  they  show  a  remarkable  deg^*e  of  adhesivencfs, 
sticking  not  only  to  each  other  but  to  every  solid  body  wirh  which  they  come 
in  cont4M*t.  The  arteries  show  constant  slight  variations  in  cjilibrc,  which  are 
not  rhythmical,  and  are  dependent  on  causes  the  exact  nature  of  which  i$ 
uncvrtidn.  The  flow  through  the  eapillarica  varies  in  rapidity  with  the  staip 
of  the  arteries,  being  more  rapid  when  they  are  dilated  and  slower  when  they 
arc  contracted.  In  observing  the  foot  uf  the  frog,  there  irill  also  be  seen  i 
beautiful  eyctem  of  branched  cells  containing  pigment-granules,  l)y  means  ol 
which  the  animal  is  able  to  change  the  tint  of  its  skin.  When  the  pigment  ii 
collected  into  a  closely  packed  mass  ronnd  the  nucleus  of  the  cell,  the  frog  ii 
p»le  ;  when  it  is  diffbsed  evenly  throughont  the  whole  cell,  the  animal  Iteoomej 
of  a  darker  tijit.  These  variations  of  tint  occur  under  the  influciH-e  of  lighti 
the  frog  k'coniing  pale  when  expt»sed  to  bright  light  and  dark  under  th« 
opposite  condition.  Thus,  then,  in  the  healthy  web,  there  are  three  phenomena 
of  e«gy  observation,  which  indicate  the  vital  activity  of  tbe  tissues— the  want 
of  ftdhesiveuess  of  the  corpU8<'leK,  the  variations  in  the  calibre  of  the  artery  and 
the  movement  of  the  pigment  cells.  There  is  yet  another  8i;:n  of  health  wh 
is  not  to  Ih!  oljser^ed  with  equal  ease,  and  that  is  that  the  capillaries  allow 
more  iierum  to  exude  through  their  walls  than  is  necessary  for  the  health; 
nutrition  of  the  surrounding  tis^uos,  and  the  amount  is  such  that  any  ex 
can  be  reiidily  iJrained  away  by  the  lymphatics. 

Supposing  now  tliat  some   iiTitating  substance  be  applied  to  the  web,  the 


and 
lich^ 
r  n<J 


I 


«57 

a  jiwt  tli.*acrihod  will  be  diatiirU'il  propiirtioiinu.'ly  to  the 
poteaoj  of  the  irriunt  rinploycl,  or.  in  other  wonis,  to  the  decree  of  injury 
done  to  tlit*  tissues,  prnvidnd  thut  Uk^*  injury  is  nut  BiifUcicnt  U>  L-:iusc  tho 
h&nKiliiiie  ilcalh  of  the  tisAucs.  The  immediate*  effect  in,  iu  mo»b  rx-^es,  h 
dihiaiion  pf  Vie  arteries,  with  an  inneaged  fioir  nf  hhod  t«  the  area  injared. 
TluB  18  epokea  tif  a>  determination  of  blood  to  the  part. — active 
, — Active  congestion —or  fluxion,  Siunr  irrituntK.  snch  a>i 
in  or  mf'cliauical  vii>lenix\  cause  contraction  wln'ch  pretvdes  the  dilata- 
lioQ,  bat  Uiift  is  alfrays  of  brief  continuance  and  of  but  little  im]x>rtanoe. 
The  «-iifc*ninjr  of  the  artery  allows  a  greater  i|uaiitity  of  blood  to  flow  into  the 
f-aipillarim,  which  consefjueiitly  become  dilated  in  their  tnrn.  Many  wliicb 
in  the  contracted  stati;  conUiined  uo  corjiusclos,  and  were  coiiRequently 
invieible.  now  betume  apparent  as  the  ineivased  blood  stream  enter?  them,  and 
Lbiu  nevvcaselB  eeem  to  st^irt  into exJHtence.  The  flow  through  the  capillaries 
i«  at  the  same  time  accelerated.  After  a  short  time  the  dihitation  extends  to 
ihe  vein.  It  would  seem  at  flrst  sight  that  dilatations  of  the  channels 
tbrooffit  m'bii*h  the  blood  is  Rowing  would  lead  to  a  slackening  of  the  current 
rail:  •'  inrreiised  mpidity  of  flow  :  and  bo  it  would,  if  the  dilatation 

oocu:  . '»"y  ^"  arteries,  Ci*pillane«  and  veins, — but  this  ia  not  the  case. 

The  small  arteries  arc  cajkable  of  very  groat  variations  in  size,  sometimes 
ooQtiBCting  alm<rBt  to  obliteration  and  again  ex[>anding  to  many  times  their 
ordinafj  calibre.  The  capillaries,  on  ihe  other  hand,  are  capable  of  pro- 
ptftiooally  much  less  dilatation,  and  snch  widening  as  does  take  place  Ih 
fust\j  paaaive  and  a  cotisequence  of  the  increased  pressarc  caused  by  the 
rafauatioD  of  tlie  arteries.  The  artery  in  a  dilated  state  will  admit  to  the 
«|iiUar*G«  it  s^upplies  many  timeH  the  quantity  of  blood  it  allows  to  pass  when 
eoolraried,  but  the  combined  sectional  area  of  the  capillaries  is  increased  only 
by  a  friK  ^rt.     It  is  evident,  therefore,  that  the  rapidity  of  the  flow 

TIm  oaiue  of   ihe  arterial  dilatation  is  twofold.     It  has  been  «hown  by 

ftyilHwn*^  that  irritation  of  a  sensory  nerve  causes  dilatati(tn  of  the  arteries 

mlhe  whole  area  supplied  by  that  nerve.   This  is  a  purely  reflex  phenomenon. 

?!)-  TO  of  the  dilatation   is  due  t^i  this  ciiuse,  and  is  not  accurately 

lutii  •■  area  injuanl.   lu  the  damaged  area  itself,  however,  the  dilatation 

vchiedy  due  to  the  direct  eflV*ct  pnxluced  up4.>n  the  vessels  of  the  part  by  the 

it,j.,i.r  »!...(  ijiig  caused  the  disturbance  ;  here  the  muscular  tissue  of  the  small 

tr  ndys^d.     That   this  is  so  is  further  shown  by  the  fact  that  the 

'  '  LtHtion  is  flxed  and  uniform,  all  those  variations  before  men- 

.  .;.'  in  health  being  absent. 

It  tbc  imUinr  applied   to  the  web  of  the  frog's  foot  be  more  powerful,  it 

*iii  Uf  difficult   to  observe  either  the  stage  of  contraction,  supposing  it  tu 

"CCQr,  or  the  fttagv  of  liilatation  with  increased  rapidity  of  flow,  for  l)ofore 

tW  ait  ■  <  jin  be  brought  to  bear  on  the  web  the  circulation  will  have 

mWrir  '  ■  change,     The  ves-sel  will   be  dilated  as  widely  a**  possible. 

ta  a#  fimr  oj  bloody  instead  v/  heimj  ifirre<i»ed  in  ra/ddi/i/,  t/'ift  be  rvtardfd 

^  *rm  arrrstnl.     In  order  to  observe  the  development  of  thi.-*  state  of  the 

citEolMioii  with  gn*ati*r  ac^Miracy  the  mesentery  of  the  frog  may  be  made  use 

■Cwd  I     ^    "'  '  ■    ri  than  exi>o8nre  to  the  air  should  lie  applied.     In  a 

■•Uku  I  and  protected  from  needless  source^s  (jf  irritation, 

tbiivtaniatiori  uf  Uie  blood -stream  may  \ye  delayed  for  many  hours.    Coiuci- 
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flontly  with  ihv  first  aipns  of  retardation  of  the  l)lood-str(>(im,  a  chan^'  i« 
observed  in  the  relation  of  the  corpascloH  to  t*ach  ottit:r  find  t^)  the  wulisof  tlic 
veaaeU.  They  uo  lonjjer  flow  fn;t*ly  und  Re|inmtely  onwiinls,  Imt  hIiuw  ati 
ndhesivencfis  not  olwerved  btifore,  in  conMeiinence  of  which  thi*y  Lenil  to  stick 
to  each  other  and  to  the  wnll  of  the  vetwel  through  wtiich  thny  are  pii«sing. 
Even  in  health  the  colourless  corpU84*]c8  show  Bome  dejjree  of  adhcftivcncas  and 
Axa  to  be  Been  roltin<;  alon^  ttie  wutl  of  the  vt*B8et  in  the  inert  layer.  It  is  iK»t 
surprising,  therefore,  thiit  the  first  Ki^^^ns  of  iiirrcjwed  adlieaivorifjtf  an?  uotioed 
in  the  white  corpusck-s,  which  fall  oat  (A  the  axial  sircHni  mitiv  and  rmire  and 
adhere  to  the  walls  of  the  veesclft,  while  the  red  continue  to  pass  onwnrda. 
ThuR,  after  a  short  time^  a  jrn'at  increaee  of  colourlefis  corpiiiw^les  18  (dwrvwi 
in  the  vessels  of  the  inflamed  area  ;  and  in  the  suiail  veins*  in  which  the  force 
of  the  oireiilation  in  h^ast,  they  noon  form  a  iiniftirni  layer,  alnx^t  like  an 
epithelium,  udlieritig  to  the  inner  coat  of  the  vessel.  They  are.  a»  it  were, 
filtered  out  of  the  [mssing  blixMl,  the  red  moving  nn  wliilst  they  remain 
behind.  After  a  short  time,  as  the  vitality  of  the  niescntC'fy  fails,  the  red 
corpoBcleB  also  l>egin  to  Ite  urri*sted  in  thuir  passage  throujvh  the  rces<*ts,  firvt 
in  the  veins  and  capillurics,  atul  finally  in  the  artt-riea.  In  the  capillaries, 
owing  to  the  small  size  of  the  vessels,  which  mostly  allow  only  a  »int;l(-'  line  of 
corpuscles  to  pass,  the  separation  of  the  colonrless  corpuscles  from  tlie  red 
cannot  take  place,  and  here  we  find  the  red  and  wliite  mixed  toijcther.  In 
the  small  arteries  the  first  sipn  of  retardation  is  that  a  few  cor|>u8elc8  stick  to 
the  inner  coat  dnrintr  diastole  of  the  heart,  and  are  driven  on  at  the  neit 
systole  ;  and  thus  the  stream,  which  in  health  is  nniforni  in  the  mon*  minute 
nrtehes,  Ijecoiucs  pulsating.  As  the  vitality  of  tlie  pait  thinks  Ktill  lower  th« 
Hccamulatiou  of  curfiuscles  increases  till  the  vessels  become  choked  ;  the  rvd 
corpuscU-8  forming,  in  the  fro((,  h  yellowish  moss  in  which  the  individual  oelk 
cannot  l»e  rewtgiiised.  All  circulation  is  thus  arrested — a  conditi<ju  known  as 
"stMiifl."  Immediately  bcfnrc  sUisis  bworaes  complete  a  slight  mo\ement 
forwsrd  may  U-  noticed  with  each  systole  of  the  heart,  fnllnwud  by  a  retuA 
of  the  corpuscles  to  their  fonner  situation  during  diastole,  an  npiK'amncc  to 
which  the  niitiie  of  "oscillation"  is  given.  The  time  occupied  in  tlie 
development  of  complete  stasia  is  entirely  (l('|K'ndent  on  the  nature  of  the 
injnry  which  muses  it.  It  n)ay  he  indiicrd  iustantaneoiisly  by  the  a|tpli(.%tion 
of  any  strong  irritant  to  the  web  of  a  frog's  foot  ;  wliile,  m  a  carefully  tended 
meaentery.  its  advent  may  be  delayed  for  a  whole  day  *^t  even  longer.  It  i« 
evident  that  stasis  involves  a  complete  arrest  of  nntrition,  which  ninst^  unleat 
relieved,  inrviU»bly  end  in  the  death  of  the  affected  tiwnes  before  long. 
Should  this  •»r'<-ur.  the  plasma  which  still  remains  in  small  i|uantiLy  amongst 
the  cl(»Boly  packed  rorpusclt^s  coairulates,  ami  stiisis  becomc-s  C(>nverte<l  into 
%hromboaia;  that  is  to  say,  plugging  of  vessels  with  c<»agulated  blotid.  On 
ihe  other  hnnd,  should  the  tissues  not  be  injures!  beyond  recovery,  the  eoadl* 
tion  of  stasis  gradually  jiasses  off:  at  first  some  oscillatory  movemcDt  if 
iioticc<l  :  then  u  few  of  the  itjqiusdes  at  the  nnirgiMK  bi'gin  U\  hp.-ak  away 
into  the  bhH)d-t>trfam,  and  finally  they  all  seem  to  h»se  the  tendency  to  stick 
U)  each  other  or  to  the  vt^ssel,  ond  move  oH",  and  the  circulation  gruduoUr 
reaames  it»  normal  chanular.  \ 

■  The  n-tartied  flow  and  stasis  are  degrees  of  the  same  condition,  and  W 
nmains  now  t4>  runstder  the  causes  whicli  bring  it  about.  In  the  healthy 
State  of  the  circulation,  as  before  stattnl,  the  corpuscles  show  uo  tendency  to 
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« to  Mch  other  nr  to  the  walls  of  the  vt'sscls  throiijtrh  which  tliey  are 
ig  ;  on  the  other  hand,  both  red  ami  white  corpuscles  show  a  very  con- 
■Mgr»Me  degree  of  adhesiveness  when  removed  from  the  body.     In  sticking 
to  «ob  <itlii3r  and  to  the  walls  of  the  vessels,  they  are  therefore  behaving 
tha  liviof;  body  as  if  they  were  in  contact  with  dead  matter ;    and  the 
on  deriveil  frtjm  tliis  is,  that  in  the  hpaltliy  liviiij^  tissues  there  are 
at  work,  of  the  nature  of  whieh  we  aa*  ignonml,  which  eoiinlemct  the 
oaftond  ndhrsiveness  of  the  euritu^i^'lcs  :  hut  tliai  wlien  the  vitality  of  n  part  is 
ltd  by  daniii^  of  any  kind,  this  power  in  diminished  or  lost,  aa'ording  to 
degree  of  injary  the  tissnes  have  suffered,  and  consequently  the  natuml 
oeas  of  the  corpitiwles  comes  into  pluy.  csiiising  ineresised  resistance  to 
fknr  through  the  vessels  and  a  corrcspoMding  dej^ee  of  retardation  of  the 
blood-sirv&m.     The  m-runiulation  of  the  white  corpustiles  i.s  explaiiieil  by  the 
fret  that  tfiey  possess  a  irreater  degree  of  adhesiveuess  than  the  red  ;  their 
■form  ttlso  favours  their  adhesion  to  the  sides  of  the  vessels.     That  the  change 
B|uvt  in  the  corpuscles  themselves,  nor  in  the  plasma,  is  showu  by  the  fact 
^Pptt»  if  an  irritant  be  applied  to  a  very  small  area,  i^o  that  a  i-oqiuscle  can  be 
wstfibed  through  it,  it  will  lie  «ieen  that   the  adhesivetiess  shows  itself  only 
while  the  cor}>usele  is  in  tlie  affected  area  :  the  moment  it  passes  beyond  it,  it 
Q>or««  fhjely  on  as  l>cfore.     That  the  retardation  of  the  flow  is  not  tlie  cause  of 
Iha  adhesion  of  the  corpuscles  is  shown  by  the  fa^'t  that,  if  a  ligatnn*  be  placed 
taghtlj  round  the  limb  of  the  f^og  so  as  to  arrest  circulation  entirely,  no 
of  the  coqjuscles  Uy  each  other  or  to  the  vessels  is  observed  till  the 
begin  to  lose  their  vitality — a  condition  which,  in  the  fro;^%  wilt  not 
OQ  for  twenty-four  hours.     Cobuheini  attributes  all  the  phenomena  of 
tbAunmation  in  the  first  place  to  molecular  changes,  ac<;onipanied  by  loss  of 
vit«lity,  in  the  walla  of  the  vessels  ;  and  probably  in  many  cases  of  iuBammation 
tn  which  the  source  of  irritation  is  can'ie<l  to  the  [nu-L  by  the  vessels  their 
wilhieairer  first.      No  tloulit  alno,  if  the  vessels  could  esi.^]>e  in  the  case  of  a 
I       ttoU  injury,  such  as  the  applieatioQ  of  mastard  to  the  web  of  a  frog's  foot, 
L    lilt  TSK^Ur  phenomena  of  inflammation  conid   not  occnr.     But  it  is  iropos- 
H   ttUr,  enm  in  imagination,  to  separate  the  tissues  from  the  capillaries  iu  vas- 
^    «ukr  iiutA  :  and  whether  the  source  of  damage  comes  from  without  or  from 
L      vithin  the  vessels,  if  it  is  of  sullitNeut  power  to  cause  inflammation,  the  sur- 
H     noDdiDg  tiflsm*s  practically  must  suffer  with  the  vessels.      In  Uie  ex]X!rimenta 
■     «>lhc  frog's  fo*.tt.  Lister  showed  that  the  movements  of  the  pigment  in  the 
Wiacbed  cells  ceased  whenever  the  flow  in  the  vessels  was  retarded,  proving 
*^  Ihey  miffered  equally  with  the  vesselsfrom  the  effects  of  the  irritant. 

fMxk'g  ihtu  traced  the  chanj^es  !liat  can  be  readily  observed  in  the  circnln- 
^of  mo  inflamcil  fKirt,  we  nmsi  now  turn  our  attcnrion  to  the  processes 
*H«v«d  ia  the  Biirronnding  tusfues  and  in  the  waUb  of  the  vessehi 
^^i&wtlTes.  Fiir  this  purpose  the  web  of  the  frog's  foot  is  not  well  suited  ; 
Uii  u/r^nUTv  •>f  tin-  fmg  or  the  tongue  of  the  load  is  more  con\'^nient  for 
*^»in»»Ti.  Su[ip.)sing  the  me*ent<?ry  to  have  Iteen  ex|K>setl  and  prepared  for 
'^MiMir:  limt  effect  ol»served  will  l>e  the  dilatation  of  the  vessels;  but 

^P'^ni,  _  .i.jds  lie  taken,  the  vitality  of  the  part  will  not  for  two  or  more 

^-  iuiently  lowei-ed  by  simple  exposure  to  the  air  (o  CAUse  retardation 

»»•' ui..  now.     By  the  apftlication  of  nu  irritant,  it  might  bo  indm-ed  instan- 
'Mnuly.  but  tliis  would  nt-edlcssly  oonfaae  the  cxi>erimenL     As  smm  as  re- 
eeU  in»  the  accamaiution  »f  corpuscles  takes  place  as  iK'furo  described. 
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If  a  small  vuin  in  which  the  nhile  coriai&clc&  have  nrrHn;!^^]  ihemselrcs  alonp 
its  mills  bo  now  watched,  tlie  roil(t\vii)>;  pheiiouifuu  will  he  olteervtMl.  M\ 
individual  coipusrk'  Wiug  chosen  and  c»refallv  watched,  a  small  Imtt^iin-likc 
projection  Mill  be  seen  to  rise  frcmi  the  outer  wall  of  the  vessel,  opi>o»ite  the 
point  to  which  it  is  adhering  ;  this  gradually  increases  in  size  till  it  become* 
a  hcmisphericiil  prominence  corresponding  in  width  to  the  i-emainder  of  tht* 
oorpnscle  within  the  Inmtn  of  the  vein.  As  the  externul  part  incrcasc-s  thai 
inside  the  vessel  is  seen  tn  diminish  till  the  preater  part  conies  to  lie  outwde. 
[t  then  assnincs  the  fitrm  of  a  pear-shaped  Ixnly  attuctu^l  to  tin-  vein  hy  a 
stalk,  which  finally  ^ives  way,  and  the  corpuscle  is  free  outside  the  v(^«0el. 
When  the  pz'ocess  of  migration  is  completed,  the  contour  of  tlie  vessel  remains 
uuchunged,  no  visible  ropLun^  of  its  couts  lieing  obsen'able.    The  migrated 
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corpuscle  is  irregular  in  shape,  can  be  seen  to  shoot  out  delicate  proetsaaes  in! 
vanoiLS  directions,  which  are  drawn  in  again,  and  thus  it  uioves  farther  axid 
farther  away  from  the  veiwel  in  which  it  formerly  lay.     Ki-oui  the  close  rva*.-m- 
lilance  of  tbe»e  changes  of  form  to  those  observed  in   the  aina:l»i,  they  have 
r*ceivKi  the  name  nf  "utnnboid  movements."     Tlie  whole  process  is  knomi 
as  miffratioa  of  th«  wKit«  corpnaclea.     Fig.  n-1.  which  was  drawn  from 
life  by  Hurslcy.  UautifuUy  illusti-utos  the  pn»ce8s  of  migration.     It   sbowfl' 
the  ajtiM'amnci'fl  in  the  nu'sentfry  t^f  a  frog  whicli  had  been  exposed  for  seven 
hours.     The  rirculiiiiou  \\\\».  vi;!t>rous  in  the  direction  indicated  by  the  arniW, 
At  Uto  communo'ment  of  obsiTvation  there  was  scarcely  a  lenttocyte  outside 
Uio  vessel  wall,     (hio  hour  and  a  half  alUrr  there  were  uliout  thixv  lime4  tbel 
tiumber  represented  in  the  «lrawing,  the  exwss  having  l)een  omitted  fur  tbaj 
•akc  of  cleamuatk    The  coq>asclift,  1,  "i^  .'{,  and  4  in  and  on  tho  wall  of 
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^^^^E?  conseciitivo  forms  asanmed  by  one  corpuscle  which  wns  wutchcd 
^^^Plhe  wall  of  the*  small  Tciu.  The  outlines  of  the  red  corpuscles  are 
iaiiioftU^  fur  tlie  sake  of  clcuniess,  but  the  cunvnt  was  too  rapid  during  life 
to  adinit  of  their  lieing  seen  as  drawn. 

As  long  a^o  as  1841,  C.  J.  B.  Williams  pointed  out  the  fact  that  the  white 
■  8  art- present  in  augmented  numbers  in  the  vessels  of  an  iiiQamed 
■  It  it  was  Addison,  who,  in  the  same  year,  tirst  described  their  mijrration 
from  the  vessels.     This  observation  was  confirmed  by  Augustus  Waller  in 
18-16  ;  Init  its  imjKtrtance  was  not  recoguised  even  by  those  who  had  observed 
it.  and  it  was  in  fact  generally  doubted,  till  Cohnheim  in  IKC7,  publisliLsl  an 
account  of  the  process,  and  pointed  out  its  l)eai*iu|r  on  the  pathology 
malion. 
Ab  a  iwult  of  this  process  of  mit^rution  of  the  corpuscles,  the  tissues  of  an 
InBamod  part  soon  become  crowded  with  wandcrin*^  leucocytes,  which  may 
accumulate  in  such  numbers  as  to  conceal  ttie  normal  structures  more  or  less 
complctrly.     As   the   inflaramutory  priKiess  becomes  more  intense,  red  cor- 
pQBclcs  aJsc'  leave  the  vessels,  finding  their  way  out  chiefly  from  the  capillaries, 
In  the  aanie  way  as  has  already  been  described  as  occurring  in  mechauical 
lijpenDinia.     The  number  that  escape  will  depend  very  much  ttn  the  degree 
of  obiirnction  caused  by  the  choking  of   the  capillaries   by  adherent   oor- 
|rar*V*      The  migruting  cells  were  at  one  time  supposed  to  find  their  way  out 
bj  nainiml  o|>eDings  or  "stomata,*'  which  were  }>elieved  to  exist  in  the  walls 
of  Ihe  capillaries  between  the  single  layer  of  endothelial  cells,  of  which  these 
TCMeifl  are  composed.     Although  no  detinite  openings  are  now  snp[>osed  to 
eriflt,yel  it  is  probable  that  the  migrating  corpuscles  do  pass  out  between 
Uie  oelbt,  the  natural  adhesion  of  which  to  each  other  is  lessened  by  those 
cbaikgea  in  the  vascular  walls  which  form  an  essential  part  of  the  inflammatory 
|««OMa.    The  force  ttiat  causes  the  es^^ape  of  the  corpuscles  differs  in  the  caae 
of  the  red  and  white  respectively.     The  red  arc   forced  out  by  the  intra- 
mcular  pressure  only,  being  Ihemsolves  entirely  puasive.     The  white  cor- 
pOKks  make  their  way  out  by  their  own  amiuboid  movements,  aided  by 
ibe  pranure   within   the    vessels.      The   latter   force    is   doubtlesti  of  great 
nB|mtaiioe«  for  ligature  of  the  main  artery    leading   to   the   inSamed   area 
tiamkbM  or  even  arrests  the  process  of  migration.     The  observations  of 
Uber,  Metchnikoff,  and  many  others  have  lately  tended  to  show  that  the 
fvsge  of    the    corpuscles   from   the   vessels   and   their  subBetjuent    move- 
n*ots  in    the  tissues  are   very  largely  influenced  by   the   various   chemical 
which  may  l*o  prc.«*<^nt  in  the  fluiib  of  the  inflamed  part.     These 
are  in  a  very  great  proportion  of  all  acute  inSamnmiioitK  the  products 
tfUwgrrjwLh  of  the  micro-orgauismti  which  are  the  immediate  cause  of  the 
Much  evidence  has  Ijeen  brought   forward  to  prove  that  the  pro- 
of the  leucocyte  is  iutluenceii  by  some  subetanc^^  in  such  a  way  as 
^  only   to  stimulate   its  movements  but  to  determine   them   in  such  a 
fectirio  that,  the  corpuwle  moves  towards  the  attractive  substance.     Other 
*b>tsix\>s  produce  the  Opposite  effect  and  repel  the  corpuscles.     This  axstion 
iS  dMiuical   substances  upon  motile  cells  of  all   kinds,  whether  animal   or 
P|(teiik,faaa  received  the  name  of  chemiotaxU^  the  process  of  attraction  l>eing 
Nod/  lid  that  of   ivpiiUion    uftjaiire^  chcmiotaxis.      The   extreme 

pivockt'  .laN)ry  of  chemiotaxis  are  inclined  Ut  look  upon  it  as  the  st^le 

^^ufimgraiiua  and  Ut  maintain  tluit  the  corpuscles  only  leave  the  vessels 
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under  the  Rtirnuldtintr  inflneiice  of  &imc  positively  (:lit.*miothrtic  stibatimcf 
attnictiiij:  theiii  from  without,  the  condition  of  the  vosscl-wull  \m\\^  a  matter 
of  mLaor  iinportADoc.  Hut  it  is  well  known  that  migmtion  is  the  immediate 
effect  of  all  injuries,  whether  meehanic'4il,  phvBical,  or  chemical,  which  d»mu^ 
the  ti«8ne«  U)  such  an  extent  as  temponirily  to  suK|>end  their  adivity  withuni 
i«:tnully  dt^Htmyin^  their  vitality.  No  hotter  exanipk?  of  tliid  can  bo  given 
than  Cohnheim's  experiment  of  simply  exeludinjf  the  MimmI  fmm  the  uar  of  a 
rabbit  for  a  Hnfficieut  length  of  time  to  canse  a  distinct  impairrneiiLof  \italiiy. 
On  readmitting  the  blood  abundant  migration  takes  jilace.  It  i^  easy  to  s&j 
that  durinj;  the  exclusion  of  blood  bacteria  have  invaded  the  tissn**  or  that 
the  tieifui's  have  tliemselves  produced  a  positively  choniiotaetic  sul^tance,  bot 
there  is  no  prtK)f  that  unytliing  of  tlie  kind  takes  place,  and  then.'  is  no  reason 
at  pn-sent  to  abandon  the  view  that  a  damuge«l  condition  of  the  walls  of  the 
vesaels  is  a  most  important  factor  in  the  process  of  m ignition.  It  set^ms 
eqnally  certain  that  migration  cannot  take  place  in  the  presence  of  a  chemical 
Bulistanre  whirh  iirrests  the  anifrlHiid  niovcmentfi  of  the  corpuscles*  whatever 
may  be  the  condition  of  the  wiillaof  the  veflsels.  It  is  clear  ul^o  that  tiie  same 
subHtauce  in  u  hi^^h  det^ri'e  of  coneentnition  may  arrest  migration,  while  in  a 
lower  degree  it  may  stimulate  the  movcmcnta  of  the  corjiuscles.  Mliilt 
accepting  therefore  chemiotaxis  as  an  established  fact,  there  seems  no  reason 
to  regani  it  as  oiorc  than  one  of  the  factors  concerned  in  the  prooew  of 
migration. 

With  the  migration  of  the  corpuscles  «K?enr8  another  process  of  eijual 
imporlancc — the  cKcnipc  of  an  Rimndant  li'jnid  exndation.  It  has  In^fore  bevo 
stated  {?>w  C/ongi'stion)  that  an  increase  of  the  intravascniar  prcssare,  imch 
Bs  is  produced  by  any  obstruction  to  the  retnm  of  blood  through  the  veins, 
CftOBea  an  abundant  liquid  exudation  from  the  distended  veasels.  AMitle  the 
reswle  Chemgelves  are  healthy  they  continue  to  act  lut  filters  to  the  Ouid  ptui^ing 
through,  and  the  effused  liquid  contains  Imt  little  albumen,  with  a  large  pro- 
|K>rtioD  of  salts,  and  is  not  spoutuneonsly  coagnlable.  In  inflammation,  the 
power  of  filtration  is  diminished,  till  in  the  higher  degrees  the  damaged  Te«eli 
allow  the  plasma  to  pass  through  almost  if  not  almolutely  unchanged.  In- 
flaminatory  exudation  is  therefore  much  richer  in  albumen  than  the  sunpk 
transufiatiou  from  jtressure,  and  is  spimtaneonsly  coagnlable.  Its  ready 
coagulability  is  due  not  only  to  it«  containing  a  larger  proportion  of  flbri* 
nogen,  but  to  the  presence  in  it  of  the  white  coqiuscles  which  contain  the 
other  element  nece>wary  for  coagulation — the  **  fibrin-ferment."  As  thi* 
exudation  takes  jilace  into  tissues,  the  vitality  of  which  is  lowered  by  the 
damage  done  to  them  by  the  cause  of  the  inflammation  to  such  a  degree  that 
they  are  l>eharing  for  the  time  l>eing  as  dead  matter,  all  tlie  essentials  for 
rxutgulation  lire  pn-senl,  and  the  iuflsmmatory  effusion  tends  to  cotigulate  in 
the  affecte<l  area.  In  the  proi^^sa  of  co:i<nilation  some  of  the  migniu-d  white 
corpuscles  break  np,  yielding  their  ferment  to  form  the  coagtilum  :  but  a  vait 
number  remain  unchanged  eutangle<l  iu  the  meshes  of  ihe  fibrin.  Tbo^ 
coagulated  exudation  contract*,  just  as  the  ordinary  bk^od-rlot  doea  out  of  tho 
btaiy,  and  the  serum  fin<i«  its  way  by  the  lympliatics  back  into  tho  circulation. 
The  renmining  clot,  entangling  in  its  meshes  the  wandering  Ieuci»cyt*'w,  forms 
the  fto-ciiiled  inflammatory  Isrmph.  which  <li8tend8  the  s])aces  nf  the  tissue 
into  whifh  ihi-*  i-xiuljition  ImK  twXitn  place.  The  furmatinn  of  this  inflamma- 
tory lymph  is  limited  to  the  areii  ^tf  inflanuuHtiou,  for  any  of  the  effused  jilosua 


^^■^■paks  Wyond  the  area  into  the  snrroundin;^  healthy  tissue*).  \v\\\  no 
^^^^Bnd  to  coa^late.  hnt  >sill  drain  off  hy  the  lyniphalics  aiid  return  to 
tb^eitx-ntation.  The  siune  will  hajjpen  with  any  iniprutin^  corpiisc'.os  which 
vais«ier  lM*yctud  the  area  of  infltiminiition.  If  the  exudation  is  very  ubtindant, 
the  lym]th-8paoes  for  some  distanee  ronnd  the  centre  of  inrtammation  will  be 
with  ihudf  and  thus  is  produced  the  u'dcma  whioh  accanipnnies  all 
lanunatory  prorjcMcs.  The  amoant  of  exudation  from  an  inflametl 
pnt  is  vei^'C'imsiderahle.  Kx(>eriments  have  shown  that  the  annmnt  of  lymph 
nAarn^d  through  the  main  lymjihatic  trunk  of  the  thigh  of  a  dog  after  in- 
fiftomMUion  has  been  excitG<l  in  the  paw,  is  many  times  the  normal  quantity, 
•boat  oot  ounce  e^icaping  for  every  draehm  that  could  be  collected  before  the 
iniUiDiDation  had  l>ct:-u  set  up. 

9!hm  lCigrat«d  Corpnscles  in  the  Tissnes. — We  have  seen  in  the  fore- 

^u^  destrrifttion  of  the  intrava-^'ular  cimn<;c8  in  inflammation  that  both  red 

ADd  wlii(«  corpusi'les  and  probably  also  the  bl(M)d  tablets  may  pass  throus^h  the 

vmJU  of  the  vcsseU  into  the  surroundin^r  tissues.     The  rod  corpnarlos  take  no 

pajt  in  any  pat.h<'l<>;^j(!ul  proa'fts  outside  the  vessels.     Their  escuipe  is  merely 

SD  aocideDt,  and  they  are  soon  nl>sorbe<l  by  other  cells.     Of  the  blood  tablets 

Ibe  Teasels  we  know  nolhin^^ 

It  it  now  known  that  the  blcK>d  contains  more  than  one  form  of  cotonrless 

-how  many  is  not  detcnnined.     Microscopically  two  chief  varieties 

rec<:ignize<i»  one  bavinjr  a  single  large  ronnd  or  oval  nucleus  sur- 

by  a   coniparatively  small   amount    of   protoplasm,  and   the   other 

Inrin^  a  lobed  or  more  commonly  a  completely  divideil  nucleus  consisting 

«f  three  or  four  parts  surrounded  by  a  Iar;;er  aiuonnc  of  protophuim.    The 

bnakiiig  up  of  the  nucleus  has  been  looked  upon  by  many  |iatholo^istR  rather 

V  Align  of  degeneration  thau  of  activity,  for  the  reas(m  that  it  is  always  found 

in  pn»>celkwhieb  are  eviiluntly  dead.     It  seems,  however,  that  this  explanation 

itteroneouft,  for  not  only  are  the  multinucleated  leucocytes  abundantly  present 

ttthe  blood,  but  they  fonn  at  le:ist  three  quarters  of  the  migrating  cells  aud 

■ntbc  mort  active  when  they  have  left  the  vessels.     Metchnikoff  states  that 

lb*  division  of  the  nucleus  v'f'^tiy  facilitates  the  passage  of  the  corpuscle 

the  vtusel-Widl.     The  first  function  of  the  escaped  leucoi-ytes  is  bo 

in  thf  iiHUfuhtion  of  i/t/t  mukd  plasnia.     A  certain  number  of  the 

Mjnidrs  break   up,  yieldintr  the   H)>rin-fennent  necessary  for  coagulation, 

'^  the  rc*t  remain  I'ntan^hni  iu  the  meshes  of  the  fibrin.     As  befotv  men- 

'*<ted,this  forms  the  eon-alU'd  infhimuuitonj  li/mph.     There  eau  be  little  doubt 

tilt  -  which  thus  break  up  are  of  a  different  variety  from  those 

f»in  lianged.     Secondly,  the  migrated  leucocytes  move    towards 

dnuged  area,  and  invade  it  until  the  original  tissues  may  b^  scarcely 

He  aoiosigst  the  crowd  of  invading  colls.     This  movement  tuwaids 

l^duiuigi<d  an*n  has  l»een  expl:iine<l  by  supposing  that  the  damaged  tissues, 

■••ftlftnmatjit  -uded  activity,  offer  less  resistance  than  the  surrounding 

WU»j  port?,  i  I  he  corpuscles  thercfoa*  move  in  the  direction  of  least 

looc.    On  the  other  hand,  the  theory  of  attraction  or  chemiotaxis  (p.  HU) 

rlo|^;d  by  a  large  numlier  uf   ptithologists.      It    is   (|uiU!   evident 

^  thu  iDoveniitDt  towiLrds  the  damaged  area  ^nll  be  arrested,  should  the 

with    any   cheniieal   substance    whirh    is   fupable    of 

■id    tfirpnsclcs,  or   of    di'stroying    their   vitality.      In 

^^■ndviBK  ^^*^  ''  '  '^^  ^^^  leucocytes,  it  must  Ix*  irmeniberfd  that 
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tilt!  flow  of  lymph  is  from  the  iiitlami'd  area,  whilf  the  niovemt*nt  of  the  cor- 
puscles is  tuwurd.s  tl,  u  lui't  which  ^ives  cousiderahlc  support  to  the  attruulion 
theory. 

Wlicn  the  miKruted  cells  Imve  thua  iuflltratefl  llie  area  wldch  has  Ktn 
injured  by  the  noxious  agent  that  has  caused  the  infliuninatinn,  it  is  (Generally 
accepted  as  a  fact  that  under  favourable  circuitwtances  they  jx>netrat€  and 
consume  any  portions  of  tissue  which  may  have  been  actually  killed,  thus  as 
it  were  scavenginji;  the  injured  area,  and  preparing  the  way  for  repair.  The 
least  complicated  example  of  this  is  s^ccn  in  the  simple  traumatic  inftam- 
mation  that  occurs  in  a  healthy  incised  wound  during  the  tirat  few  houm 
bfior  its  infliction.  Here  the  leucocytes  have  but  little  Ut  do  and  arc  undis* 
turbed  by  the  presence  of  micro-organiems  and  their  products. 

The  great  majority  of  acute  inflammations  are,  however,  caused  by  thir 
invasion  of  the  affected  part  by  micn>-organisms  and  by  the  soaking  of  their 
chemical  products  into  the  surrounding  tissues.  Under  these  circnmstanoel 
the  leucocytes  invading  the  affected  area  are  found  to  have  taken  th« 
organisms  inU)  their  8u)«tance  just  as  they  do  cinnabar  and  other  foreign 
bodies  in  the  blood.  About  this  fact  there  is  no  difTerom^  of  opinion,  bnt 
the  explanation  of  it  has  given  rise  to  much  dis(!nssion,  and  may  still  Ijeaaid 
to  be  a  subject  of  dispute. 

On  the  one  liand,  Metchnikof}'  and  his  followers  regard  thi'  lencit^-ytes  as 
the  defenders  of  the  body  from  the  attacks  of  the  invading  micn»be8.     They 
explain  the  process  of  inflauimation  thus.    >Supp<^ing  a  micro-organism  to  havs 
etfected  a  lodgment  in  the  tissues  of  an  animal,  certain  chemical  substan< 
are  produced  by  its  growth  which  bcfome  difl'us^'d  iu  the  surrounding  tissi 
In  some  cases  these  productis  are  of  such  a  nature  as  to  arrest  the  movement*! 
of  the  leucocytes,  or  even  to  repel  them  (negative  chemiotaxis),  and  under i 
these  cin^umstances  no  migration  takes  place,  and  the  invasion  of  the  mi* 
organism  goes  on  nndisturbcil,  leading  frequently  to  the  death  of  the  animi 
In  other  cases  the  products  of  the  gi-owth  of  tlie  micro-organism  exert 
attractive  influence  on  the  white  corpuwles  (positive  chemiotAxis).  and  thot^ 
I'AOse  abundant  migration  an<l  infiltration  of  the  aflfected  aR*a  ^nth  louixK*ytc*_ 
The  leueocyUis  ou  arriving  at  the  afl'ected  area  seize  on  the  invading  organisi 
taking  them  into  their  substance,  as  an  ama'lm  does  its  prey,  and  destroying 
them  by  a  pnicess  of  intracellular  digestion,  thus  bringing  the  prooe«K  of* 
invasion  to  an  end,  and  curing  the  disease.     Again,  it  is  maintained  that  tl 
products  of  the  growth   of  the   invading  organism   when   diluu^d   at  sot 
distance    from    the   centre   of  invasion,  attract   the   leucocytes    by    positii 
chemiotaxis.     The  migrating  corpuscles  moving  towards  the  centre  of  in> 
fectiou   are  gradually  exposed   to  a   more   intense  action   of  the   chentii 
Bubstanee,  and  their  movementa  are  arrested  and  finally  they  perish,  bci'omii 

pUfi-i'flls. 

This  process  of  eating  u]>  dead  tissues  or  invading  orgnninms  has  rcceivt 
the  name  of  /^Am/or///o.''M,  and  the  cells  piMsestiing  the  power  of  so  doiDg  ai 
nilled  pfujfjjcyU*,  It  will  be  scvn  sulwcqnently  that  many  otlier  cells  cnn  • 
ns  piiagocytes  besides  the  whit*?  corpuscles,  but  in  all  ^trobability  during  tl 
HcMite  Mtftge  of  inflammation,  when  the  original  tissucH  of  this  part  aresutfcrit 
from  the  duumge  done  by  the  catise  of  this  piYtt^^-ss,  the  IcnwKiytes  are  the  on 
cells  capable  of  actively  exerting  their  phui»cKrytic  propertiej". 

Mctchnikofl'  Regards  the  process  of  phagocytosis  es  the  essence  of  ioflanun 


■^■jMlnuch  ti)  thill  he  saj^  ''the  essential  and  [trimordial  dement  of  n  typical 
PnHBfttiun  conftist«  in  a  reaction  of  phagocytes  ai^ainRt  a  noxiouR  agent.** 
This  virw  may  be  correct  hs  roiriinU  inrtaiunmtion  caum.Hi  by  an  invading 
UE|^Alua«  but  ihe  sintplest  and  most  typical  inflammation  is  that  cauBe<l  by 
HBHBd&I  violence,  and  here  the  proceRS  of  cell  emiirration  and  cxndation  can 
^Bnt:  "  iirde*!  a8  defensive,  as  it  diws  not  take  place  till  after  the  noxionR 

.sod  to  act.     'J'n  reijard  the  phagocytic  action  of  lencocytea  and 
oeils  aa  the  whole  of  indummation  seems  to  be  taking  too  narrow  a  view 
proceae. 
[d  op|xwttiou  to  Mctclintkoff',  Biichner  and  many  others  are  uf  opinion  that 
cells   mcn^ly   take   into  their  substance  orj^anisms  which  are 
and  whdc  granting  to  the  fullest  extent  the  scavenging  powers 
of  the  tnl^Bted  cells,  they  deny  their  defensive  action  against  invading 
L^flfgMiiinns, 

^fe  MetchnikoQ*  supports  his  views  by  a  romparativc  study  of  the  behaviour 
^K^MHiife  celU  under  injury  in  all  elusses  of  nninmls,  from  the  nnioellular 
^^^^^^^s  to  mammaha,  and  bringH  forward  a  large  amount  of  evidence  in 
filftMSr  of  his  views.  The  whole  subject  of  phagocytosis  as  a  defeu8ive 
^jeooBm  will  be  considered  again  iu  the  Chapter  on  Infective  Diseases. 
^F   llfestlj,  the  ksacocytes  have  tieen  credited  with  the  function  of  taking  part 

^^o  t^    '' 'ion  of  u»HV  tissue.     Within  a  few  years  of  (*ohnheim's  re-*liscovcry 

oft  im  of  the  c-oionrless  corpnsclen  this  view  wasalmrwt  universally 

ACfieptotL  All  the  lat^.-st  observations,  how(.vcr,  tend  to  the  opposite  view,  and 
t)ia  c^oion  moet  generully  held  now  is  that  after  having  served  their  ]mrpose 
aft  ■aftreDgGTB  or  as  the  tirst  line  of  defence  against  invading  organisms,  they 
^»afe  ibemaelves  absorbed  by  other  pliag(»cytes  derived  from  the  original  tissues, 
hack  into  the  lymph  stream.  Whether  migi'iited  leucocytes  (lan  pro- 
:r  he  vi'Sjiuls  is  also  a  disputed  point,  and  one  which  must 

'I  as  unsettled. 
Tba  Tissaea.— The  effect  of  inHammatiou  on  the  tissnes  of  the  atTected 
■MAiiaa  Uxu  the  subject  of  much  discussion,  and  cannot  yet  be  said  to  be 
Mi^Mtdld.     It  was  shown  Viy  Lister,  iu  ISaS,  that  in  the  urea  exposed  to 
(keaetioa  of  an  irritant  every  indication  of  life  is  in  a)>eyance  during  the 
Mii  aooia  stiu^'o  of  the  re.sulting  inflammation.     The  muscular  coatii  of  the 
tttancaeease  to  show  the  irregular  eontrac^tiouR  seen  in  health,  the  pigment- 
«tlb  in  a  frog's  foot  no  longer  exhibit  their  |>eculiar  changes,  and  the  blood 
^mibg  liiruugh  the  fiart  behaves  as  if  in  contact  with  dead  matter.       Ue 
thn  tttuus    up  the  couelusions    to    which   bis    observations   led    him:    **  It 
•pfiMn  Lbat  tir  Viinous  physical  and  ehemical  agents  whirh,  when  operating 
^i>«wfflUy.  cxtinguiiib  the  life  of  the  constituents  of  the  animal  lx)dy,  produce 
ht  &  ^.M.-w  hat  gentler  action  a  condition  bordering  upon  loss  of  vitality,  but 
*f'  from  it,  in  which  the  tissues  are,  for  the  time  lieing,  incapacitated 

'^"^  their  wonted  ofKcc.  though  retaining  the  faculty  of  returning 

'*'''«tt:  Mueof  their  own  inherent  powers,  t(»  their  former  sliite  of 

'■^''-  '■■.  I  r      I  i'   i  the  irritation  have  not  been  too  severe  or  protnicted.'*     To 
•»  '^x  be  :uiiU:d  that  a  still  gentler  action  of  the  same  agents,  short  of  that 
^f^mij  to  pipodttce  tiiti  phenomena  of  intiammation,  may  stimulate  the  cells 
tflWtliraca-'!  iticreased  activity  and  proliferation.     This  theon'  alone 

^  U»ii«in(T  .ate  Ut  account  for  the  aj^fKiarance  of  a  multitude  of 

^  Qtils  in  Liaisues  still  Hiilfering  from  the  ellect  of  uu  itijury,  and  yet  the 
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Uiic*ru6i-ope  RhowB  that  this  fonns  an  essential  part  of  urate  inflammatton. 
('0M8(.H]ia'ntly  Lister's  theory  did  not  meet  with  the  acceptance  it  deserved : 
ond  until  the  migration  of  the  white  corpuseles  wus  liniillv  estJibliahed  by 
(.'ohnheim  in  1«(I7.  the  jtrocess  of  inflammation,  accordmg  to  the  Cellular 
Pathology  of  Virchow,  wa«  regarded  as  essentially  one  of  increiwcd  uutritivi! 
and  funuatjve  activity  of  the  intlanied  tissnea.  All  the  new  cells  were  snjiixwvvl 
to  be  formed  by  the  rapid  proliferation  oi  the  originid  elements  of  the  affoeted 
tissues.  The  diw'overy  c>f  the  migration  of  the  white  coq>URcles,  however,  fully 
accounted  for  the  «|ipeai*ance  of  the  new  cells  in  the  inflamed  aix'a,  wIchoDt 
nocessitatin^  the  imprf>bable  iLssumption,  that  injury  to  living^  tissues  imme- 
diately incR^ases  their  viiol  activity. 

The  changes  which  occur  in  the  tissues  as  the  result  of  inBainmati^>n  hare 
becu  observed  l>oth  in  vniwular  and  non-vascular  structures,  during  life  and  in 
preparatifxi-s  mnde  after  death.  Amongst  non-vasculur  structures  the  eoraes 
may  hv  tiiken  as  the  type,  and  has  most  frw^nently  been  made  the  subject  of 
investigation.  The  cjiniea  is  composed  of  a  peculiar  form  of  fibrous  tiitsQO 
arranged  in  strata,  between  which  lie  spaces  of  an  irregubir  st<;11ate  fonn  con- 
taining oorpnscles  corresfionding  with  them  in  shape  but  not  acoiinitely  Hlling 
them,  thus  leaving  room  for  the  passage  of  bl<K>d  plasma  and.  nnder  certain 
conditions,  of  white  corpuscles.  When  the  cornea  of  any  animal  is  irritated 
by  passing  a  fine  silk  threa<l  through  it,  thei-e  forms,  l>efure  many  hours  are 
past,  an  opaque  spot  extending  for  a  short  distamre  round  the  jjart  injured.  At 
the  same  time  the  vessels  of  the  conjunciiv.i  and  of  the  sclerotic  beoumo 
engorged  with  blood.  If  the  cornea  l>e  cut  out  and  examined  about  sixtccrn  to 
twenty-four  hours  after  the  injury,  iu  the  indamed  urea,  instead  of  the  single 
stellate  corpuik-le  naturally  seen  in  each  space,  there  will  be  found  a  grou|)  of 
rounded  cells  having  all  the  appearances  of  white  corpuscles.  At  one  time  it 
was  thought  that  these  were  produceil  by  proliferation  of  the  corneal  corpuscles. 
It  has  since  becu  sliown  clearly  that  the  appearance  is  really  due  to  au  accama- 
lation  of  niigniting  cells  in  the  space  in  which  the  corneal  corpuscle  lies,  so  as 
more  or  less  completely  to  obscure  the  original  cell.  Whenever  the  origiind  cell 
cun  l>e  recognise<l,  it  shows  no  change.  The  behaviour  of  the  corneal  uor- 
pos^rK-s  under  the  influence  of  irritants  was  made  the  subject  of  a  careful 
investigation  by  Seuflleben.  Ue  applied  to  an  extremely  limited  area  in  the 
centre  of  the  conmi  a  solution  of  chloride  of  zinc  of  aufticient  strength  to  kill 
the  corpuscles  with  which  it  came  directly  iu  contact,  without  apparently 
dama«:iug  the  fibrous  tissue  and  es|tecially  the  anterior  homogeneous  lamina. 
This  wus  not  followed  by  any  dilatation  of  the  peri-oorneal  vessels,  iu»d  tia. 
doudinc^^  appt^ared  round  the  injured  area.  The  microscope  slkownd  oo 
alteration  in  the  uninjured  coqtuscles  surrounding  the  damaged  area  and  do 
migration  of  leucfH-'ytes  into  it,  Th«'  explanation  of  this  is  that  fnjm  Um 
verj'  small  funuant  of  the  caustic  applied,  if  tiny  found  its  way  by  the  lympU 
channcU  to  the  neighbourhood  of  the  |ieri-corneal  vessels,  it  arrived  there  8i> 
gr^^atly  diluted  as  not  to  produce  any  iujuiious  effect  on  them,  and  thus  no 
dilutiition  or  migration  took  place.  If  the  anterior  homogenions  luiniua  w 
ftocidentally  destroye*!,  the  dunuiged  tiKsue  beneath,  U;ing  exiHiscd  to  the  »ir» 
lieosmc  septic,  and  the  products  of  the  se[>tie  change  rcnrhing  the  peri-corneAl' 
TCMels  damaged  them,  ctmsing  dilatation  ami  inigmtion  into  the  cornea.  The 
BUntt  effect  could  be  produced  by  using  a  larger  amount  of  the  caustic  or  by 
applying  it  t<M>  near  the  corneal  margin.    Seuftteben  showed,  tberelbrtt,  that 
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Hunlos  the  irritant  act  directly  on  the  vessels  surronncliii^  the  ci^mca  do  nen- 
HceOs  ap|i«»r  in  the  duma^eU  area,  and  nothing  resembling  prolifemtion  of  the 
Bmnieal  r<»r]tiisclfs  takes  phice.  His  experiments  further  shviwed  that  about 
H  tir<i  linvs  after  the  caustic  had  been  applied*  the  corpuwies  next  to  those 
I  which  have  been  actmilly  killud  recover  from  the  minor  depjree  of  injnry  to 
K  which  they  had  been  exposed,  and  commence  t4)  re{uiir  tlie  damnfjfed  area. 
H  This  is  A(H:oniph8hed  by  spear-like  processes  of  protoplasm  whidi  shoot  out 
H^^HM^  cells  into  the  dauiac^ed  area.  A  nucleus  appears  at  the  end  of  the 
PB^IKttie  protoplasm  surrounding  it  increases  in  quantity,  and  by  a  repeti- 
lioA  of  this  process  tlie  los$  uf  sulistanoe  is  repaired,  the  dead  cells  being 
_   ftbicirbed  by  the  advancing  new  iLTowth.      Nothing  was  observed  to  justify 

■  the  helirf  that  the  corneal  corpuscles  under  any  circumst^inces  divide  and 
^■irtx^i^^tl*'*  t^Jiis  forming:  '^  (^roup  of  small  round  cells  resembling  a  collection 
^Ptf  oil^Tutf-d  lcnc(K.!ytcs.     The  importaTurc  of  these  oltNcrvations  on  the  (|ue8tiou 

of  rvpair  is  evident. 

The  ohaervaiious  of  Senfllelieu  have  been  fully  confirmed  by  Leljcr  in  his 
exbttosCive  work  on  intiammation.  published  in  18!M.  I^eher  found  that  a 
<pecie»  of  aspergitlus,  the  as^K-rgillus  fumigaius,  when  inoculated  un  the  cornea 
gsew  t*»nd(ly,  the  mycelium  of  the  fungus  forcint;  its  ways  amongst  the  layers 
of  ''  The  ellects  t«f  the  growth  of  the  fungus  may  be  brietly  summed 

■p  =^      ..    .-  :  the  inoculation  haviug  been  made  in  the  centre  of  the  cornea, 
l^  the  ihird  day  the  part  actually  invaded  by  the  fungus  is  evidently  dejid, 
an  opaipie  npot  around  the  seat  of  imx;ulation,  and  the  margin  uf  the 
the  sclerotic  vessels  is  cloudy.     A  day  or  two  later  three  zones  can 
bv  "  d  :  in  the  ceutre  is  the  o]>aque  spot  formed  by  the  dead  corneal 

litoi _i_d  by  the  fungus;  round  this  is  a  clear  ring;  and  round  this  again 

•lightiy  elevated,  yellowiah-wbite  opaque  ring  sharply  defined  towards  the 

^nre  mentioned,  aod  gradually  merging  into  the  somewhat  cloudy 

*u  it  and  the  sclerotic.     In  the  next  stage  the  yellow  ring  breaks 

down  into  pufi.  and  the  dead  ]>ortion  of  the  cornea  with  the  funguA  is  cast  off. 

At  the  !«^me  time  intlamniationof  the  coujunctivaand  of  the  deeper  structures 

cif  thct-yc  uflually  took  pUice  :  but  this  for  the  sake  of  clearness  may  be  ignored. 

kpic  examinatiuu  shows  the  mycelium  of  the  fungus  infiltrutiug  the 

tissue  in  the  opa<|ue  ceuLre.     In  the  transpirent  zoue  the  corneal  cor- 

re(M»gnised,  and  are  evideutly  dead.     In  the  ring  of  iufiltni- 

ino.       ,      '■  cliftcly  pa^'ked  leucocytes  couceal  the  corueal  tissue.     Leber 

■  cxplttitiM  the  whole  process  thus  :  the  fungus  in  its  growth  gives  rise  to  an 
^UalMM^jr  irritating  ditfusible  chemical  product  which  kills  the  tissue  it  directly 
^HHHk;  (hilt  cunaes  the  ojHU^ne  necrotic  spot  in  the  centre.  The  trausf:»areut 
"iot»  inund  the  ceutre  i&  also  killed,  but  is  not  invaded  by  leucocytes,  liecanse 

tit  M  iiDpn;gnAU-il  by  the  ciiemicul  irritant  in  such  a  state  of  concentration  as 
tw  rv(»I  (he  migrating  cells.  The  chemical  irritant  becoming  moiv  dilute  as  it 
«liirciae>  from  the  point  of  its  productiou.  by  the  time  it  reaches  the  vc^els  at 
ifap  o(imt.-al  margin  damages  them  to  the  degree  uecensiiry  to  cause  migration. 
1^1  he  movement  of  the  corpuscles  from  the  vessels  towards  the 

Hin  bv  the  theory  of  cheniiotaxis  U-forc  mentioned  (^p.   101). 
iw(  the  chemiad  substance  generated  in  the  centre  when  diluted 
tj  of  the  corucji  exerts  un  attnu'tive  influenre  on  the  leucocytes 
Miiotaxis)  which  makes  them  ci*owd  towards  the  damaged  spot,  but 
»uijtfAOoe  acting  more  intensely  as  the  migniting  cells  appiviach  the 
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centre,  fntt  arrests  tbeir  movements  and  finally  kills  them,  formmg  thus  the 
purolent  rin^  above  mentioned. 

The  titnpuo  of  tht  toad  bus  been  examined  \%y  Dowdc«wt*M  willi  the  object 
of  jiscortuitiiiijr  whether  the  Hxed  conncctive-tiwiuc  corpnsdrs  take  any  jwirt  in 
the  formation  ()f  the  new  cells  which  appear  in  inflammation.  The  details  of 
his  observaii^uia  were  published  in  the  proe-eixlinps  of  tlio  Itoyid  Society  ih 
1976,  and  he  gives  the  following  brief  summary  of  the  results  he  obtained : 
"  So  lon^  UH  the  cirrnlation  eontinned,  no  chanpt'  whatever  took  place  in  tht 
connective-tissne  coi-pnRcles,  either  as  rcjrardH  form  or  appearaiu'c,  notwith- 
standing that  the  t,ii>«ue  of  which  they  formeii  pure  was  beset  with  inntimrrabjp 
emigrant  mlonrless  corpnsclcR,  »'r  (to  nsc  ordinary  lan^^uajre)  whs  inhltrated 


>&, — IlifluiHwl  l^at.      .SliirwIfiK  IJif*  flit  ffXU  witli  li'itnirvli!*  liflwto<ti  Uimit.      Tlie  iiiticnillun  im  ttiwt 
(ilMiiMtMit  )M«i'  M  fiwill  vw«i-l.     Ijiivi-  tn«nuUr  im>1u  il»rtvt«t  fnmi  flit  cetU  •»  mva. 


with  pns.**     In  sotnc  cases  the  ton^e  was  watched  for  eig:ht  or  even  nine 

days. 

The  conclusions  drawn  fn>m  these  observations  arc  confirmed  by  tlio 
misoroscopic  examination  of  Rpecimcns  of  other  inflamtKl  tissues.  It)  fat  the 
leucocytes  are  fuund  rrowdini;  l»etween  the  fut  cells,  esix-cially  in  the  neiph- 
bonrhood  of  small  bl(HMl-vessels(Fig.  9.*>) ;  in  muscle  they  accnmidate  Uawcon 
the  fdires  \vhi<'h  them  waives  show  no  ehungv,  unless  the  proi^ess  l>e  very  acQU*. 
and  then  the  alteration  is  in  the  dir.^clion  of  dei^eneration,  not  of  growth 
fFig.  >^(i).  In  bone  the  llnvi-nsian  eunals  iMcnnie  filled  with  lcnetM*yt4iS  ;  and 
t>hould  the  process  be  of  sutlicient  intenxity  and  dnnUinn*  the  stdid  tissue  dis- 
appears Ijefore  the  new  colls,  while  at  the  ««ne  time  the  bone-corpnscles  show 
no  change  nnlcss  one  of  degeneration.    Thus  acntc  inflammation  in  its  ear^ 
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from  wbatever  cuun^,  ami  in  whatever  lisKue  if.  mar  aHm?.  is  iilwa^rH 
bistologicalty  hj  es-s<^ntially  th«  RHine  plienomciia  :  a  pasflive  or 
iug  C0D<lition  <if  the  ori^'innl  tisHth-ii  vvitli  an  ;il>imdniit  iiitiltration  of 
nev  cells,  which  are  wliiu*  corpuscles  mij^mlcii  from  tht;  vessels,  and  p*)e8ihly, 
d«icetidants  of  sach  corpuscles  formed  by  division  of  the  parent-cells  after 
tviog  tliv  vessel. 

extent  to  which  the  prof^-iss  of  cell-infiltratioii  is  cairied  depends  upon 
of  dumago  dune  to  the  tissues  by  the  irritant  which  has  caused  the 
hfiunmiitii'n.  Supposing;  the  damage  done  to  be  of  a  slight  and  temporary 
cfciiwtw,  the  tissuciS  speedily  recover  from  the  coudition  of  k»wea*d  vitality 
mto  which  they  have  been  thnjwn,  the  vessels  recovering  with  the  other  parts- 
Tb«  circa lation.  therefore,  returns  bo  its  normal  state,  and  the  exudation  of 
pbrna  and  luiirration  of  leucocytes 
The  lii(uid  exudation  drains 
my  and  suf  h  leucocytes  va^  have  fonud 
iWsrwfty  aznoD,£!st  the  tissues  find  their 
»iy  back  by  the  lymphatics,  or  are 
ibBOified  Itj  larger  cellb  which  niny 
Mvappear  on  th»'  scene.  These  larj^er 
^  Kbo  ftre  motile  and  |>okmu.ss  the 
pnipoties  of  phagocytes,  and  from 
tlieir  sixe  hare  been  calletl  nuirro' 
>4b^  or  large  j>ha^>cytes  to  dis- 
Uh^i.  frun  the  smaller  colls 

■Mai  d,  which  have  n*ceivfd 

tbe  ntme    of   murnftlutiits    or  sniflll 

jitufDCTtes.     The  words  mirropha'^ei* 

iiod    macniphagt^     are    untranslated 

FiCQcb,  and  not  nditpted  to  the  Eilni^lish 

l«H(:Tttpe.    It  IS  better  to  use  tfw  tcnna 

nicm-  ami  macro-pha^*»eytcs  or  large 

■Ad  imall  phagocytes.    These  larger 

ttli»  are  )tupp««Aed  to  be  formed   by 

i^^ifemtion  of   the  orijjinul   cells  of 

tJ*-  part    tt«   they   recover   from    the 

''wap!  done  to  thrra  by  the  irritant, 

h  bu  before  been  pointed  out  that  the  same  aiuse  which,  acting  intensely,  will 

**i*the  phenoraeua  of  inflammation,  may  in  a  milder  f(»nn  act  as  a  stimulus 

*■  Uif  li-  ^iiig  increased  nutritive  activity  and  proliferation,  just  m 

1«  ttmr  ■  substance   in   a  high  degree  of  concentration  arrests  the 

^'^HBMit*  of   nnifelMiid   (-ells  while   in   a  lower  degree  it  stimulates  tlieir 

■*^r.      It  will   l¥?  seen   Inter  on  that,  in  chronic  inflammations  dnc   to 

•^fviMit*  of  low  intensity,  cells  of  this  tv-jw  are  abundantly  present  in  all  stages 

**^^  prunjM.     The  sources  (if  these  larger  ptiagocytes  are  snpfiosed  to  b<.' 

^  a}&neciive*tiMiiae  <'orj>a*i:'le8  and  the  endothelial  cells  of  the  vessels  and 

ItispoMiblo  that  wimc  of  the  larger  cells  nuiy  l*c  fonued  by  fusion  of  the 
*"lWf.  The  ob§er\*8tion8  of  MctohnikolT  hnvo  clearly  shown  that  this 
^^lOocnn  ID  many  ()f  the  lower  invertebrHta  when  r^.-sisting  the  invasion 
^ftnagl  orgftnifluu.    Nothing  of  the  kind  appears  to  take  place  in  acute 


Fiwia.  irdf^mtouf  urnl  iliylitlv  laDI 

vimnlr. 
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inSainmutioii  in  the  hijLrhei*  uuiiuuls,  but  pOHsibly  the  giant  (MjIU  found  in 
runny  forms  of  chronic  intiaiumation  mnr  have  tlieir  origin  in  this  wiif. 

The  observatiuMs  of  Rallanoe  und  Sherrington,  wlticli  will  a^'uin  bo  refonxl 
to  in  the  Chapttn*  on  Wounds,  confirm  the  above  views.  They  8h«<wed  thai 
dnrinjf  the  slui^e  of  traumatic  intlaiunmtion  resulting  from  a  wound  lfuc<>cyt*« 
(gmuU  {tliugttcytPH)  a|>fNjared  only  in  the  injured  area,  and  it  was  not  till  ilie 
inflammation  hail  Hubsided,  some  eighteen  honra  after  the  infliatiou  uf  tlie 
wound,  that  tlie  large  mobile  cells  (large  phagocytes)  made  their  appearance. 

The  fiinctionM  of  the^e  larger  cells  are  as  follows.  FirHt,  they  complete  the 
scavenging  procefes  which  the  leucocytea  had  commenced.  The  evidence  of 
this  is  that  they  are  frequently  found  encloBing  in  their  Bubfltance  frtignitnU  of 
tissue,  red  corpuflcles,  and  micro-organisms,  either  dead  or  alive  ;  and  IuaiIt 
the  leucocytes*  having  performed  their  allotted  duty,  become  as  it  were  foreign 
LKxiie«.  Secondly,  there  seems  to  he  no  reason  to  doubt  tliat  these  larger 
cells,  derived  from  the  original  tissue  of  the  part,  are  the  active  elemenU 
of  i*cfuiir  in  those  i.'ases  in  which  tiie  inflamniatonr'  process  has  bcttu  aaaociated 
with  Hctiiul  destruction  of  tissue.  xVs  before  stated,  the  latest  ol>aer\atiui 
tend  more  and  more  conclpsively  to  prove  tliat  the  migrated  leucocyte* 
no  part  in  the  forniation  of  new  tissue. 

TJio  scjncnce  of  events  in  acute  inflammatii>n  not  accompanied  by  ll 
formation  of  pns  would  therefore  seem  u>  be  this : — The  original  cause  otj 
the  process,  the  irritant,  damages  the  tissues,  tempvorarily  suspending  theifi 
vital  activity,  and  [lossibly  actually  killing  jwrtions  here  and  there,  Whil4 
the  tissues  are  in  this  inert  state  they  are  invaded  by  the  migrating  leucocyt 
which,  under  fiivourable  circnrastances,  pnK^eed  to  rrmove  any  dead  tiasut 
and  perform  the  other  functions  n]>ove  dcscrilKHJ.  As  the  tissues  recover, 
original  cell  elements  proliferate^  and  the  cells  thus  fonniHl  als4i  acting  us 
phagocytes,  cimiplute  the  stnivenging  of  the  ihnnaged  area,  consuming  soch 
migrated  ]eucocyt«8  as  buve  not  wandered  away  by  the  lymphatics,  and  thm 
undertake  the  repair  of  the  damaged  tissues  if  necessary. 

This  process  of  recoven.-  from  inflammation,  and  restoration  of  the  titfUM 
to  their  normal  condition  without  appiu*ent  change,  is  dcscribeU  iu»  lb6 
termination  of  inllammatiou  by  resf-iluiion  with  rtstiiutio  mi  inkffmm,  Tbs 
formation  of  scar-tisane  in  the  plat^e  of  any  of  the  original  tissues  that  may 
have  i»erished  will  l»e  described  more  fully  in  the  Thapter  on  Repair. 

Should  the  damage  be  more  extensive,  and  of  such  severity  thai  a  uuaA 
portion  of  the  tissue  is  directly  killed  or  injured  to  such  a  degree  that  the  pressure 
of  the  accumulating  cells  and  liquid  e.xutlution  extinguishes  such  Lruc^us 
vitality  as  may  lie  left  in  it,  it  is  evident  that  the  simj>le  process  of  resolutioi 
is  impossible.     The  same  will  be  the  case  when  the  cause  of  the  intlamnuti 
is  of  a  more  iH-rsisu-nt  rharact^'r.  especially  when  the  tissues  are  invaded 
certain   micro-organisms   to  U-  descrihcci    in    the   Chapter  on    Su])pnratiui 
Under  these  circumstances,  the  exudation  from  the  vessels  and  tlie  migraiioi 
uf  the  leucocytes  continue  in  the  inflamed  area  until  the  leucocytes  I)G0 
hettfK'd  up  and  jtacked  together  amongst  t)ie  domogi'd  tissues,  which  now  ahoi 
signs  of  degeiioratiun.    The  Hbree  of  the  cunuective  Mhsue  become  swollen  fetich 
ftoftcoed, and  Emdly  disnpjM.-ar  nmougst  the   leucocytes;  fat  cells  lose  t\w\f 
coDtcDU,  and  in  like  manner  are  lost  amongst  the  invoiliug  cells;  uiuaculi 
tibrcs  lose  their  »triation  and  become  gntnular  ;  the  migrating  cells  {>en«i 
within  the  sju'^xdemma,  and  the  original  tissue  disajipears  before  them 


kill.  I  ' 

cula;^ 
iLraCifl 

;  th^ 


»7' 


ni  tbe  same  wi 


l*L'Cuinu  obliterated  I) 


are  lu6t  in  the 


"til 


pressure 

^^^of  Ufvt  c(.'ll8.     Iti  whatever  part  or  tissue  the  change  may  Ix.' oc<-urriiig 

the  proi-usf  IS  eesentiall^  the  same — the  origiual  tissues  dej;euerate  aud  dis- 

intrgnUc,  and  their  pla<x  is  taken   by  a  cK.iaely  packed  crowd  of  mignited 

ococjtML     Even  at  this  stage   it  is  {xts-siMe  for  the  process  to  stop  should 

ihtf  cauK  of  irritation  cease  to  act.     The  ieuc(»cyte8  would  then  be  removed 

in  ihe  way  alx)ve  described,  the  new  cells  derived  from  the  origiuuJ  tissues 

woold  oo'upy  the  space,  and  recovery  would  take  place  with   tlie  formation 

of    KBT-tissue    in    Uie    damaged    area    which    would    remain    pennancutly 

life. 

Sbool'"    '  ^t'  continue  to  act.  the  process  will  culminate  in  the  formation 

pQA  i<:  iiion.     This  ci>uditiou  is  )»ruughl  about  by  the  softening  of 

B   inUmx'iiulur  6ul»tauce  in    the  centre   of   the   group  -of  closely  packed 

cocyUiM,    The  mi(^t«d  cells  themselves  are  cut  off  from  proper  nutrition 

tlwir  mutual  pressure,  and  are  exposed  to  the  injurious  action  of  the  micro- 

which  are  almost  invariably  present  in  all  cases  of  acute  flu}>pura- 

ihey  coniicquently  unilergo  degonenuive  changes  and  rtnuliy  |>orish. 

Tbej  aasiumc  a  more  circular   form  :    their  protf^plasiit   becomes  filled  with 

i^ki^  highly  refracting  srrauules,  some  of  which  are  fatty  and  soluble  in  ether, 

^■vbik  ucfaers  are  alburaenoid  and  can  be  cleared  up  by  acetic  acid.    When 

^KtiuM  cleared  the  cell,  which  now  receives  the  name  of  a  pns-oell,  is  found  to 

^-aiatUuu  a  d<>uble  or  triple  or  sometimes  quailrujtlc  nucleus.     This  was  at  one 

line  considered  a  sign  of  degeneration,  but,  as  before  stated  (p.  10.^),  the 

j^gpsatt-r  number  of  the  migrating  leucocytes  in  their  most  active  stage  contain 

^m  simjlar  nmltiple  nucleus.    The  fluid  which  separates  the  pus-cells  is  formed 

^M|^|^^  tike  softening  of  the  intercellular  substance  which  separated  the 

^^^^^fb|^  teucocyu's^aud  partly  by  the  liquid  exudation  from  the  surrounding 

Inftuued    tiames   soaking    in   amongst   them.     With   thiH   (]uid   come   fresh 

wanderiDg  leuoocytcs  ;  so  that  in  the  fluid  drawn  from  au  acute  collection  of 

pDK  nt)t  ooly  are  the  round  dead  pus-cells  found,  but  with  them  mauy  still 

ifcoT?  -  -   -^    ntly  granular  prutophism  and  ama'boid  movements  of  the  white 

Ifca  le.    The  nutui-e  of  pus,  and  the  process  by  which  a  small  collection 

ipnad*  aud  formit  an  absoess,  will  t»e  fuither  discussed  under  Suppuration  and 

U  the  process  that  has  just  l^een  deacnbed  should  <M<eur  on  a  surface  so  that 

ids  a  ready  escape  as  soon  as  it  is  formed,  wo  get  another  result  of 

ioD,   which    receives   the   name   of  Ulceration.     The   process  of 

km   la,   indeed,   identical  ^vith    that  of  the    formation  of  a    localised 

<«ikctKm  of  pus.     The  original  tissues  are  infiltrated  bymigniting  C4.-lls  which 

indoally  dcctroy  them  and  till  the  s|mcc  they  formerly  occupied;  the  ttew  cells 

*»''•■•"  •  '-Ti  degenerate  on  the  surface  aud  are  cast  olV  as  pus-cells.     This 

*  p  considered  under  Uk«ratiou. 

i  '  ..  i  .  \o  been  descril>ed  as  terminating  in  gangrene.    This  is 

*"•  ir.-.|n. :,  Ject  of  soffle  micro-orgauiHm  invading  the  tissues,  and 

P<TBf  Tim  in  its  growth  to  chemical  products  of  so  intensely  irritating  a 
^'>**'-  '-  fo  cause  the  death  of  the  tissues  ufMrn  which  they  act.  At  some 
^'  .  the  invaded  area  the  diluted  products  give  rise  to  the  phenomena 

1'Utaa  the  invading  organiHUiH  advance  the  more  ooncentrated 
'^ues.     Another  way  in  which  the  inflammatory  process  may 
^  m  gangrene  la  the  arrest  of  the  citvulatiou  by  the  pressure  of  the  exuda- 
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tion.  This  in  esi>€ciiilly  apt.  to  occur  when  the  circulation  is  feebk*  from 
pAi'tial  obliteration,  as  the  arteries  from  disease.  It  is  also  seen  in  froat-bitc 
Here  the  part  is  practically  bloculless  while  froz<.'n,  but  on  iieinjr  thawed 
lMH.M)me8  at  imce  Hooded  with  blood.  If  the  tissues  have  Iw-'en  rlamup'd  to  thr 
ikxree  necessary  U\  j^ive  rise  to  inflamMiutory  exudation,  the  prcssun'  of  thr 
exudate,  combined  with  the  increased  resistance  fmni  the  retarded  Wow  in  the 
vessels,  arrests  tlio  circulation,  and  the  part  which  at  firat  seemed  Ukelj  to 
recover  may  become  ^^angrenous  (see  f'hapter  XXX). 

From  the  above  descriptiou  of  the  process  of  inllammation,  it  will  be 
seen  that  the  essential  features  ai-e  tlie  retaixlt-d  flow  in  the  vrHsels,  and  the 
exudatitin  of  lella  and  plasma.  The  simple  hypenemia  that  (K-cure  as  thf 
result  of  milder  degrees  of  irritation  cannot  b<i  looked  upon  as  constitutinj? 
a  part  of  the  trut^  inflammation  ;  and,  on  the  otlier  band,  when  the  stJLge  of 
stasis  is  readied,  inflitinmation  must  soon  be  brought  to  an  end  by  the  death 
of  the  affected  part,  unless  the  circulation  be  restored  by  the  subsidence  of 
the  priKrees.  The  process  of  uoute  iuHammation  is  id'inlicnl  in  all  (»8es: 
it  may  vary  in  degree,  in  extent,  and  in  termination  according  to  the  nataro 
of  the  cause,  and  the  vitality  of  the  tissues  on  which  the  cause  is  acting,  bat 
the  process  is  mKvhvs  the  same.  Wlien,  tberefoiv,  varieties  <»f  inHainmaiiou 
are  sjwken  of,  it  must  be  borne  in  mind  that  the  variiUions  do  not  depetui  on 
diflerencos  in  the  essential  nature  of  the  pr<^»cess,  in  m  far  as  the  fhangv* 
within  the  vessels  and  the  exudation  are  concerned,  bat  are  the  result  of 
variations  in  tht-  cause,  tind  in  the  degree  to  winch  the  vessels  and  other 
tissues  are  damaged  l>y  it. 

C.vrst^s  OK  Inki..\mmation. — The  causes  of  innnninintioti.  like  ihow  of  all 
other  moriiid  proces.ses,  may  he  divided  into  prediaposing  and  exciting. 

The  Fredispoeing  caTieee  may  briefly  be  said  to  include  every  condition 
that  tends  to  lnwer  the  vitality  of  the  tissues,  and  thus  to  render  them  leas 
able  to  resist  external  injurious  influences.  We  now  know  that  hy  far  the 
most  important  of  all  external  injurious  influences  causing  iuHamniation  is 
the  invasion  of  the  tissues  by  pathoL'enic  micro-organisms,  and  it  i*  a  universal 
law  throughout  the  aniuml  and  ve^'etable  kiiurdom  that  feeble  individnaU 
moat  easily  fall  a  prey  to  pumsitos  of  all  kinds.  The  conditions  necessary  for 
healthy  nutrition,  and  Ciinsequently  for  a  high  degree  of  vitiility,  areanubuutlant 
supply  of  healthy  bluod,  <*unnexion  with  a  healthy  ner^nms  centre,  i>erit)dical 
rest  from  functiotud  activity,  and  at  the  same  time  a  normal  exercise 
of  function.  The  influences  disturbing  these  conditions  may  be  Local  or 
General. 

Local  Predisposing  Causes. — Tlie  lucid  conditions  which  interfene  with, 
the  fputufttf/  ol  bliK>d  Kiipphe<l  to  a  part,  have  already  been  discussed  under 
Iaju'mI  Aniemia  and  (*ongestion.  In  Passive  Congestion,  it  wll  be  r<*membered 
that,  although  the  part  habitually  contains  an  excess  of  blood,  tliere  is  a 
dinnnished  interchange,  and,  consequently,  the  actual  quantity  suppliini  is 
less  than  natural.  Both  these  lix^al  disturliances  of  circulation  interfere  iritb. 
healthy  nutrition,  lower  the  \  itality  of  the  afVected  part,  and  thus  render  it 
prone  to  inflame  from  sliglit  eauses. 

Ia^s  of  cotmrswn  wtih  a  hf>nllhy  rt/rri'-rrnttp  ujay  be  the  result  of  destruction 
of  the  nenc-ci-'ntre  itself,  or  d  injury  to  the  nerves  lewling  from  the  centre  to- 
the  affected  i»art.  The  best  illustration  of  the  effect  of  this  condition  is  s«rn, 
in  contnusting  [Hiralysis  of  a  limb  from  cerebral  ha*moiThage,  and  pandyaid 
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^^^^Htep  spinal  rnyctitis.  In  Uu*  fornitT  cuise.  the  poriilvscd  limb  is  .still  in 
^HHPIMi  wiih  the  iiealthy  spinal  cord,  und  ordinary  cart*  in  avoiding  prL«6ure 
wiff  prereDC  any  foniiation  of  bud-HoR-s.  Id  the  latter  caat^  the  fili^ht«8t 
pttmure  or  irritntioQ  cangea  iiiSammation,  rapidly  terminating  in  sloatrhing. 
horn  of  coanexioii  wiUi  a  healthy  nerve-(.*entre  is  also  seen  not  unfreijuentlj 
ia  OWCi  vi  division  **t  the  ulnar  nerve,  by  >vhi<-h  the  little  finder  is  com- 
pletelj  cut  off  from  its  nervous  supply.  Under  these  circnraetanoes,  prove 
dnngct  in  nntrition  arc  oomnion^  and  intlanimation  in  readily  set  up.  That 
organs  Ut  which  mfuffitifitit  rest  is  given  are  prone  to  inflame,  is,  perlm]w, 
heat  lUuMtratod  by  the  effects  of  excessive  wttrk  on  the  eye  ;  and  the  converse, 
that  orjfarijf  mt  off  from  the  peyformance  of  their  natural  ftmction  suffer  in 
BBtrittHJo,  is  seen  iu  the  fact  that  limbs  condemned  to  inaction  from  disease  of 
a  jtiint  are  cold  and  waste,  and  that  intlaromacioa  ia  set  ap  in  them  by 
Gompaialively  slight  caoses. 

Tboa^h  every  tissue  of  the  >>ody  is  8asa*ptiblc  of  inBammation,  yet  J^ome 
furtM^  from  their  anatomical  cmidUions  and  niructum,  are  more  Uahh  U*  it  than 
Mtben.  All  cavities  are  expose*!  when  woundinj  to  the  dangorn  of  the 
aoramalatinn  of  pntrid  or  iiritating  fluids,  and  thus  the  serous  and  synovial 
mambniDcs  readily  l>ecome  affected  witli  extensive  spreading  infiammutioD. 
Uoootn  and  oataiieous  surfaces,  on  the  other  hand,  are  protected  by  a  strong 
and  thick  epithelium,  and  consequently  require  more  powerful  causes  Co 
prudoDe  inflammation. 

WhcQ  a  part,  harifig  onct  hrrn  (he  jteat  of  in/Uimm/tti'tm^  has  been  left  in  a 
^  waakened  or  impaired  state,  it  is  more  liable  to  a  s^'cond  attack,  as  it  has  leas 
Hr«ii«ttng  power;  hence,  also  a  subsequent  attack  may  be  induced  by  a  less 
^b||ire  exciting  cause  than  that  which  at  Hntt  starteil  the  process  ;  we  see  this 
j^^yi^ir  inflummntory  affections  of  the  eyes  and  joints. 

''  CoBsUtatioiLal   Prediaposing   Cauaea. — Thar    otfi  atje   acts  as   a    pre- 

disposing cause  of  intlamnuuioii,  it  ir  hiirdly  necessary  to  say,  the  vitality 
of  the  tisBOes  l^eing  greatly  diminished  in  extreme  age.  Anything  that 
t^fmhitt  the  heart* 9  action  to  such  a  degree  as  to  interfere  with  the  supply  of 
biaed  to  the  tissues,  a<:ts  as  a  predis]K>3ing  cause  of  inflammation.  Thus 
«p-  '  are  more  pn^ne  to  become  inflamed  after  great  loss  of  blood, 

kiftr*    ^  wakened  by  long  fever  or  want  of  food.    For  healthy  nutrition, 

it  ia  noC  oqIj  necessary  that  there  should  be  an  abundant  supply  of  blood,  hut 
ihg  hi9od  Ihni  tM  supptied  must  he  in  a  heal  fhff  condition.  The  blood  maybe 
midcffed  impure  by  tlie  addition  to  it  of  some  suhalancr  not  nonnalhj  present,  or 
Inr  the  imperfect  elimination  of  the  products  of  riormal  tissue  change^  or  by  thf 
IdeJiheHey  of  some  of  its  noinial  amstdttfnt^.  The  most  common  and  moat 
tnt(Mrtaat  of  the  flntt  class  of  conditions,  is  the  habitual  presence  in  the  blood 
v4  an  amount  of  alcohol  iu  excess  of  that  which  can  be  easily  eliminated  or 
coMOtncd.  This  ia  unfortunately  the  constant  condition  of  but  too  many  of 
iK-  •      '  rhisscs,  eKp(*t.'ialIy  in  large  cities.     A  lioakhy  country  laliourer. 

w\>t  t  in  pure  air,  may  consume  and  eliminate  rapidly  a  ]ar;:e  amount 

nf  alcofaod ;  but  the  city  workman,  engaged  in  a  more  or  les>4  sedentary 
UQCOpatiun  iu  an  ill-ventilated  workshop,  is  less  able  to  get  rid  of  the  alcohol 
hi  take*;  while  ut  the  same  time,  the  quantity  he  takes  is  pmbably  greater, 
M  hia  wagtsa  are  higher  and  his  op|>ortunities  for  drinking  ntore  abumlant. 
TbvTC  can  be  no  doubt  that  this  condition  of  chronic  idcoholism  exerts  a  mo^t 
injudicial  influence  on  all  operations  and  dlacasea  of  the  inhabitants  of  large 
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cities,  ffahituaf  &Tfess  m  eafmg  is  almwt  as  injurinns  ns  excessive  Hrinking:  | 
for,  as  OTily  a  certain  umoiint  of  food  can  l>e  properly  dij^sted  and  nsBiniilatc*!,  | 
excess  altove  thiH  tendfi  to  intiTferc  with  healthy  nutrition.  I 

Chronic  fead-,  mercury-,  u rid  phosphor us-poif^otmuj  are  other  examples  of  the  I 
same  clasB  of  cutises.  Thr  atnsorpimi  of  the  chniiiciil  producttf  of  pttirefaeim  I 
from  a  tvoimd^  ;i«  we  shall  see  liereafter.  caases  severe  fever  ;  and  the  rapid  J 
wasting:  of  the  hody  whicli  occurs  in  this  condition  is  clear  evidence  of  the  I 
serious  disturbance  of  nntrilion  tlmt  it  Drives  rise  to.  Tt  is  the  experience  ftf  | 
all  Surgeons  that  wounds  made  <]uring  septic  fever  are  exceptionally  liahlcto  J 
inflammation,  and  jirenernlly  do  badly.  | 

Saccharine  diahehs^  which  of  all  conditions  exerts  the  most  injariou  I 
influence  on  wounds  and  injuries,  may  perhajts  l>o  most  conveniently  cliiased  ] 
under  this  heading;  as  tk]&o  jaundice  when  due  to  simple  obstruction  of  tb<*  I 
bile  ducts. 

Amongst  the  causes  of  impuritif  of  blood  from  iitsjiffin'fifit  rfiminah'on  of  ih  ] 
normal  products  of   tissue   chamjCj    Brifjht's  disease  is  the   most    imjiortuDt. 
Gout  also  is  perhaps  most  projierly  included  under  this  heading.     Both  thoe  I 
conditions  are  powerful  predisposing  causes  of  inflammation.      Diseases  of 
the  lun^  and  liver  act  in  the  same  way. 

Amongst  conditions  due  to  the  inmiffifitncji  of  somt'of  fbfl  normnf  const ihtrnfM 
of  ihf  idood  is  anasmia,  hucIi  as  is  commonly  seen  in  young  women  :  and 
here  also  nii^ht  be  classed  those  conditions  due  to  a  deficient  supply  of  tbc 
necessary  elements  of  f«H>d»  sucli  {\b  scurvy,  from  want  of  fresh,  j^reen  vegetables, 
and  the  j^enera!  condition  of  mal-nutritiott  bronpht  abont  by  deficieticy  of  < 
oxygen  in  the  air  haliitually  breathed  and  want  of  fond  in  general.  1 

Lastly,  there  is  thi;  conHtitotional  condition  known  as  scrofula,  in  which 
inflammation  tends  to  oa-ur  under  the  influence  of  exciting  causes  less  in 
degree  than  those  which  affect  healthy  subjects ;  but  the  essential  nature  of 
this  condition  is  still  but  imperfectly  known. 

Exciting  Causes  of  Inflammation. — Tnffammrition  is  nsnally  said  to  be 
the  imnuMliuti'  result  of  Jortd  *'  irrdtitif.'n.,'*'  and  the  cnuHL-s  of  inliummation  are 
commonly  spiiken  of  as  '*  rtrifardn.^'  Irritation  properly  means  excitement 
{irrifOf  I  excite)  ;  and  conseijnently  the  physiologists  sp/eak  of  tissues  possess- 
ing *'  irritability,"  when  a  healthy  manifestation  of  functional  activity  can  K* 
induced  by  the  appiiration  of  external  stimuli.  At  the  time  when  inflamma- 
tion was  believed  to  be  nn  cxagtreratioii  of  the  nornnd  activity  of  the  inflamed 
tissues,  the  c^uw^  that  produced  it  was  verj'  naturally  s[>oken  of  as  an  irritant. 
Now  that  acute  inflammation  is  known  to  be  Lsseufcially  a  condition  of  dimin- 
ished vitJil  a(!tivity  of  the  tissues  in  the  inflamed  area,  the  tenn  may  give  rise 
to  some  misconception  unless  the  sense  in  which  it  is  used  be  cle:irly  understood  ; 
at  the  same  time,  its  nst?  in  the  sense  of  sou^'thing  causing  inlkunmation  has 
become  so  firmly  fixed,  not  only  in  surgical  htit  in  popular  lungnage,  that  it 
would  hi'  most  inconvenient  to  try  to  change  it.  An  irritant  may,  therefore, 
be  defined  as  something  tending  to  damage  the  tissnes  on  which  it  acts,  and 
temporarily  to  lower  their  vitality  :  if  acting  more  feebly,  it  frequently  act* 
as  a  stimulus,  calling  forth  manifestations  of  normal  function  ;  if  more  severely 
or  persistently,  it  ciiuses  the  death  of  the  tissue  npon  which  it  acts.  TTeai 
may  \yc  given  as  an  example.  If  the  skin  l>e  exposed  to  a  temperature  of 
about  100°  F.,  simple  hy]ieneraia  restilts  wit)i  incrt^nse  of  normal  function, 
as  shown  by  perspiration  ;    boiling  water  applied  merely  for  a  second  canseB 
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Hnmalion  ;  nnd  n  rvd  hot  iron  would,  of  course,  «rive  rise  to  immediate  dejilli 
^BMt  it  touched.  The  fffert  fyrodured  hy  an  irritant  will  doiJeud  first,  u[M:in 
^^^^glfy  of  the  irritnnt ;  and  secondly,  upon  the  potrf^nt  ofrettisiame  of  the 
HHwIs  whirh  it  actii :  thus,  in  the  fenhle  tiHsnes  of  n  limb  tlic  nrLorit-a  of 
which  are  so  difwnLsed  os  to  hrin^  the  supply  of  blood  below  the  normnl 
lUodird,  inflamiDfttion  is  nvidily  induced  by  slight  causes.  Ft  has  already 
l^Ett  stated  that  iriHuHicient  supply  of  blood  acts  as  a  powerful  pivdiHj^osinf; 
oowof  inflnnmmtion  :  the  complete  arrest  of  the  circulation,  if  continued  for 
ft  efficient  length  of  time,  acts  a.s  a  dii-ect  eicitinjr  cause.  This  wa»  shown 
byCobnheim  in  his  wtll-knowu  experiments  on  the  tonpue  of  the  frog  and 
rill  lb*  ear  of  the  rjil»bit.  If  the  ear  of  the  rabbit  be  emptied  of  blood,  and  n 
tuoptmoT'  lipftture  applied  at  it*;  base,  the  effect  produced  is  proportional  to 
the  tunc  dann<r  which  the  ear  is  kept  bloodless  :  if  this  he  a  few  houi-s  only, 
teapontry  hyperemia  alone  results,  with  perhaps  slight  Hwelliu*;  :  if  about 
tw«lT«  hours,  the  ear  becomes  greatly  swollen,  there  is  retarded  flow  in  tlie 
fiaris  with  abundant  inflnnunatory  exudation,  and  the  tissues  become  iutil- 
tniid  with  mijrratiug  white  blwid-corpuscles  ;  if  the  ear  be  kept  bloodless 
till  it«  vitality  is  lost,  the  blood  cannot  enter  it,  the  corpuscles  imme- 
diUely  choking  the  vessels  and  blockinp  them  as  in  inflammatory  stasis,  so 
tilU  any  flow  is  impossible.  Thus  any  de^^ree  of  infiatnmation  can  be 
|ndno«i  at  will  hy  varying  the  time  during  which  the  ear  is  kept  f»loo<lle8p. 
Oofanheim  sluiwitl  also  that  after  the  ear  has  been  bloodless  for  a  time  snffi- 
cirnt  in  6f«n»c  degree  to  lower  its  vitality,  slight  injuries  cause  a  hijrher  degree 
uf  mfiammatiuD  than  iu  a  healthy  ear.  This  experiment  is  S'jmetimcs  unin- 
testtoBally  performed  on  the  human  subject.  Some  years  ago  a  patient  came 
VkdixinT  C3in*,  whose  whole  ann  bad  Ix-en  accidentally  rendered  l»loo<lles8  by 
Uie^fplicaiion  nf  an  apparatus  for  the  treatment  of  fi-acture  of  the  clavicle.  At 
ftltiwbeD  the  handnges  were  removed,  the  limb  seemed  ho]>eles8ly  dead  ;  but 
ifeiri  nhort  time  it  was  evident  that,  although  its  vitality  was  reduceil  to  the 
li»»«l  powible  degree,  it  was  not  absidutely  destroyed,  for  the  b!*^*od  began 
•Iwly  to  find  its  way  even  to  the  finger-tips,  but  with  this  all  the  phenomen:i 
"f  ient«  inflammation  were  developed.  The  limb  l)ecnme  swollen,  red  and 
t*B»  to  such  an  extent  that  the  circulation  became  again  arrested  by  the 
pnsaun'  of  the  exudation,  aud  gangrene  set  iu,  ncxTssitating  amputation  at 
^  «bnutdtT-joiut.  On  making  incisions  into  the  umputate<l  limb,  a  most 
ttouUnt  inflammatory'  exudation,  like  thin  pus,  streamed  from  the  mib- 
•VukcfKis  tissnrs  and  muscles.  The  same  phenomena  are  ol«ervt*d  in  strangu- 
^  bernia.  It  in  a  well-known  fact  that  in  complete  strangulation,  even 
*Wi»  the  guf  has  been  cut  olffrom  the  circulation  for  many  hours,  no  inflam- 
OilofT  rxudation  is  found  on  its  snrface  when  the  sac  is  opened  in  the 
^pHVltoo  ;  but  should  the  patient  die  shortly  after  reduction^  the  gut  is  found 
WkaoywRd  with  a  thick  layer  of  inflammatory  exudation.  Here,  as  in  the 
AM«l*R«r,  the  phenomena  of  iuflamniation  do  not  manifest  themselves  till 
*W oiiralation  is  n.'-rj*iahlish<-il  iu  the  stningiilated  part. 

IrriUnU,  tbai  is  to  siiy,  injurious  influentvs  acting  as  enuses  of  inHamnia- 
*<&.  may  U*  divided  into  mIx  irrou[)s  :  Kechaaical.  Phyaical.  Chemical, 
Otfniisttd,  Fonctional,  imd  Ner^OTia. 

1,  Xach&aical  Xrritanta  may  Ik;  thus  ^ubdivide<I  : — {n)  Ihrrrl  mrrhanUal 
Mnvr,  »H  iu  wcddiln,  liruines,  fnictures  of  bones,  Ac.  (/»)  Movmteuf^  which 
kaftwrosnt  cause  of  perststenoe  of  inflammation,  as  in  inflamed  joints,  bat  is 
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seldom  an  exciting  canac  of  tho  ori^inaJ  mischief,  (r)  Friction^  as  in  hli«tcn 
on  the  feet  and  liandfl.  (</)  Tmnion.  Tension  acts  Ixitli  uh  a  primary  and 
a  secondary  oatiw  of  inflummatiou  ;  a  tif];ht  stitoh,  pent-up  discharges  in  a 
wuund,  or  ol)strnction  of  the  duct  of  a  (inland,  are  all  familiar  exampleH  of  Lvo- 
sioD  acting  primarily  as  a  cause  of  inflammatiun.  As  a  secondary  cause  it  comtat 
into  play  very  frecjuently  to  a  greater  or  lesser  degree,  causing  a  pcrsietenov 
of  the  proi:oss»  till  it  is  in  some  way  relieved.  The  prwsurt*  of  the  exudation 
prevents  the  return  of  vitality  in  the  parts  injured  by  the  jirijnary  cuiisfof 
the  inflammation,  and  thus  delays  or  prei'entK  recovery.  In  the  treatment  of 
inflammiition  we  shall  see  that  many  of  the  means  adopted  have  for  tb^ir 
object  the  prevention  of  tension  and  pressnre  frcim  excessive  exudation.  In  an 
acute  abscess  the  tension  produced  by  the  fluid  takes  an  important  pan  in 
maintaining  the  prooeasof  suppuration,  which  subsides  more  or  less  completely 
as  8i>oD  as  the  pus  is  let  out. 

2.  Physical. — Under  tliis  hcadinjj  are  included  heat,  cold  and  rlrrtrieitif. 
The  cftcct*  of  the  two  tirst  are  too  familiar  to  require  further  explanation. 
Electricity  acts  as  a  cause  of  inflammation  only  when  it  gives  rise  to  decom- 
f>08itiou  of  the  tissues  V>y  ele^ttrolysis. 

In  gout  the  local  inflammation  is  probably  usually  determined  by  some  slif;ht 
injury,  hut  the  actual  cause  is  the  excess  (»f  nrio  acid  in  the  h1ood,and  urate  of 
soda  is  dcpHwited  in  the  aflectcd  part.  We  have  here  an  example  of  an  acute 
inflammation  caused  by  a  chemical  substance  formed  in  the  body  itself.  It 
liaa  been  shown  by  (iautier  and  others  that  alkalotdal  substances,  to  which  be 
gave  the  name  iyX  lewoiiuiines,  are  formed  by  the  decomposition  of  albumiuooa 
bodies  during  the  normal  metabolic  pi*ooe88e8  taking  place  in  the  ti(«ut«. 
These  bodies  sre  poisonous,  like  the  ptomaines  formed  in  putrefaction,  and  it 
is  possible,  though  there  is  no  evidence  to  prove  it,  that  the  local  formation 
and  accuniuluttiiD  of  such  subst-ances  may  be  the  cause  of  some  inflammatiauft 
apparently  urising  s[>onr.aneou8ly. 

4^  Chemical. — All  strong  ariih  and  alkalies  and  innumerable  nalta^  such  w 
corrottive  sublimate,  chloride  of  zinc,  &c.,  act  as  irritants  when  applied  to  the 
tissues.  Numerous  ualural  prodi/rh  of  Uu»  rfit/etablfi  kingdom,  snch  as  oroum 
oil,  mustard,  A-c.,and  some  /2»jmfT//rrof/nr/«,  suchascantbarides  and  the  poisoa 
of  various  venomous  reptiles  and  insects,  act  more  or  less  powerfully  as  exciting 
causes  of  inflammation. 

The  m<>8t  important,  however,  of  all  the  class  of  irritautB  in  surgi<:al  pr«cti< 
arc  the  chemical  products  of  the  fermentative  processes  set  up  by  the  gro 
of  micro-organisms  in  various  albuminous  fluids.     These  piwcssen  mav 
divided  into  two  great  fliisses,  fln>t.  the  siiuple  septic  processes  or  ordiajuy 
pvtrsfkctioiL.  in  which  the  mioro-tirganisms  gmw  only  in  di.*ad  matter,  such 
seDutt  fluids  acruniulatc<l  in  a  wound  or  portions  of  dead  tissue,  the  eflect 
the  living  tiasnes  being  caused  by  the  chemical  products  of  putrefaction  V 
ing  diiTus(f<l  in  them;  and  se«  ondly,  ihtise  more  complicated  pOHx-sses  in  whic 
the  inicro-organifiinH  invade  the  living  ti<t.sues  and  act  as  genuine  parasites.    IC; 
was  to  the  irritation  caiiHt.*d  by  the  niicroK)rgani8niH  and  their  products  tli 
the  intlammntion  and  suppuration  which  formerly  accompanit-d   idmoat    % 
largo  wonuds  were  due,  and  tho  modern  impn:»vement  in  surgery  is  almi. 
entirely  due  lo  our  more  accurate  knowledge  of  the  conditions  under  whic 
micnHorgrtuirtins  can  develop,  and  the  means  by  which  their  growth  can 
prvvenUid.     It  is  necessary,  therefore,  here  briefly  to  consider  Uic  nature  anJ 


^^■■^  ronditions  of  those  fermcnt4itive  pruccstfifi,  taking'  as  thi*  type  the 
^H^^f  putri'fitction  of  animal  matter. 

f  ^Oemmprmtion  or  putrefaction  of  animal  niutter  is  a  prtH;on8  t»f  fermenta- 
miaOt  the  essential  conditions  of  which  are,  1,  ihe  pnseftt4»  of  deml  aniiiial 
MBMfr;  i,  a  nuffitieftl  supptij  of  ojyijm  ;  3,  f/i/'  prfiftmcf  of  tral/^r ;  4,  the  main- 
$mmtief  of  a  eerim'n  Umpernhirf ;  and  \  t/ts  ferment.  These  may  Iw  consi(Jepe<i 
aoR  ra  <!elail. 

1.  Th«  presence  of  dead  animal  matter. — We  have  already  seen  that 

in  ac'iiU-  uitbinmution  a  coairulable  exudation  takes  place;  when  this  coagu- 

latei  it  ftiUn^lea  in  the  meshes  of  the  fibrin  a  vast  number  of  whito  cor- 

pOBcles  which  have    naij^atM  from   the  vcjiselR,  tlnis  forminjj  the  so-callod 

inflaniiiaUirr  lymph,  while  tlic  suTum  either  flows  away  l>y  the  lymphatics  or 

aocomolalrs  in  the  sjxioes  natural  to  the  part.     In  the  case  of  an  open  wonnd 

tht  exodation  accumalates  on  the  surface  and  forms,  as  will  afterwards  be 

■rro,  the  firet  hond  of  union  :  while  the  Benim  drains  away,  unless,  from  any 

nofwrfectiou  in  the  treatment,  it  is  allowHl  to  accumulate  in  the  ca\nty  of  the 

VOOOd.     In  comix>und   fractures  and  w<mnd«  opening  the  natural  cavities  of 

the  body,  perf*.T't  drainajre  is  not  always  possible.     The  exudation  is  composed 

^|o  to  lltfge  an  extent  of  living  cells  that  it  may  be  looked  upon  as  livinjf  tissue, 

cooaeqaently  incapalile  of  undergoing*  |Hitrefaction.     It  is  otherwise  with 

Hrom,  which  is  dead  matter.     Extravasated  blood,  either  in  the  spaces  of 

are^tkr  tissue,  as  in  a  bad  bruise,  or  in  the  cavity  of  a  wound  or  other 

in  a  compound  fmcture,  ia  also  decomposable,  aUhoajrh  less  readily 

the  aerum  wliifb  ia  squeezed  oat  of  the  clot  as  it  c^mtracts.     The  pus 

incd  in  an  abscess,  or  the  urine  in  a  distended  bladder,  are  other  examples 

KTi**eihlc  animal  matter  in  the  livinir  bi»dy. 

**.  A   sufficient   supply   of  oxygen. — The  tissues  themselves,  and  the 

'□latin^  in  them,  contain  ijuite  enough  oxygen  for  the  pr(K,*efis  of 

i»n.      This  is  shown  by  tiie  tact  that  offensive  decomposition  fre- 

joently  Lake^  place  in  wounds  from  which,  iumiediately  after  the  injury,  the 

fcir  haH  bwn  excluded  by  some  external  application,  such  as  styptic  colloid, 

ooUodinn,  or  the  like. 

31.  Tk»  presence  of  water. — AH  livin;^:  tissues  and  the  fluids  of  the 
bod|Tc«»ntaJn  enonijb  water  to  putrefy  readily,  but  the  proportion  ia  not  that 
n<MC  faiourable  (o   the  proccHs.      The  more  watery  an  exudation,  the  more 

Kidrty  will  it  dei'dTiipose. 
4,  The  maintenance  of  a  certain  temperature. — Experience  shows 
It  Miie  of  the  human  body  is  one  highly   favonrabie  to  the 

^t-  -tion. 

S.  The  presence  of  the  ferment. — The  four  previous  conditions  of 
pativfaitlua  lm\e  Ih-cm  universally  recognised  for  a  long  time])ast;  lint  the 
nemeity  f<ir  the  action  of  a  ferment  as  the  sbartintr-ix'int  of  the  prmrcss  is 
anaogtt  tho  mo<Iern  disfit^cries  of  science.  Fermentt^  are  of  two  kinds, 
efipniKd  and  non-4)rjraniKe*l.  The  orginmni  fermfnh  are  microwi-opic 
f«glbabl«  •■nraaifirus  belonging  to  the  class  of  fungi  ;  the  ^fo/i-^rr/^m'W  are 
ehnui'^l  i>iiii<«taiice9.  such  as  diastase,  pepsin,  ptyalin,  Ac,  which  give  rif^'  to 
4»&i  "•al  chnngea  in  the  special  substance  upon  which  they  act.    The 

proci*«*>  -  '     '    r,  jq  II  fermentation,  dependent  on  the  presence  of  vege- 

ofL  -  ing  to  the  lowest  class  of  fungi, 

Ld  aD  {aduvtyuig  ummal  fluids  these  organisms  are  found  in  great  ahund- 
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ance.  Tliey  are  very  commonly  spoVen  of  collectively  w*  "  bacU'ria,'*  th<>nj:li 
the  name  "bacterium"  belongs  more  properly  to  one  »])ec'iBl  form.  Tbe  term 
Schixomycetes  (ax'C"*  ^  cleave,  and  /ivnjr,  a  runrni8»,  or  fisvion-faiigi,  i^ 
em]il<>yHl  for  the  whole  order.  The  fission-fiirit^i  are  divided  into  rla«wv 
according  to  their  formfl,  the  chief  being  the  Micrococci,  or  rnniid  organisms: 
Bacilli,  or  iTKl-shaped  organisraB  ;  and  Spirilla,  or  corkHcrew-shapcd  organisms. 
All  these  organisms  are  composed  of  a  niaHS  of  protophism,  without  a  nucleus, 
enclosr<i  in  a  delirate  cell-wall.  They  multiply  chiefly  by  fission,  but  some 
varieties  grow  from  sporeJ*. 

Xiorococoi  are  round  or  slightly  oval  organisms,  varying  fn.>m  ivo.\ft  ^^ 
Toouo  of  an  inch  in  diameter,  and  are  often  rec^fgnisablc  only  by  the  highest 
powers  of  the  microscope.  They  occur  singly  or  grouped  in  pairs  (diplotvK-ciw ), 
chains  (Htrepto-c<^K!CU8),  or  I'luHttirs  (Btaphylo-coccus).  When  in  rolonifs  they 
are  often  hound  together  by  a  homogeneous  iiubatan<'e  termed  "  Zo(»jrltc*i." 
There  is  no  reason  to  l>elieve  that  they  ever  lengthen  out  inio  rod-shspcd 
organisms^  as  they  can  l>e  cultivated  for  many  generations  in  various  media 
without  changing  their  form.  They  are  non-motile,  and  are  reproduced  chiefly 
by  fission,  but  under  certain  circumstanres  some  members  of  a  colony  or  a 
whole  generation  are  said  to  af^sume  the  characters  of  spores,  at  the  same  time 
undei'going  little  or  no  change  in  their  external  appearance.  This  wnuld 
explain  the  persistenee  of  the  virus  of  some  of  thoee  diseasei:  which  an* 
supposed  t4^t  be  due  to  micrococci. 

The  rod-8b.aped  organisma  are  generally  divided  into  bacieria  and' 
bacilli.  Bacteria  are  minute  fungi  having  the  fonn  of  very  short  cylinder! 
with  rounded  ends.  They  are  often  so  short  that  they  art-  more  eorrei'tly 
desfribrd  as  oval  thau  as  ro<)-8haped.  They  exhibit  activu  movements,  bat 
occasionally  a  group  become  united  together  liy  a  jellylike  subfltaQee  <ir 
looglrea,  whirh  limits  or  arrests  their  motion.  Their  movement*  are  in  many 
Vftrietic!*  pro<luoed  by  a  flagellum  at  one  or  both  ends.  This  t-an  unly  be 
recoirnised  by  the  very  highest  powers  of  the  microscope.  Bacteria  multiply 
by  tission,  and  spoiv  formation  has  not  l)eeu  demonstrated. 

Bacilli  are  cylindrical  in  fonu,  like  bacteria,  bnt  their  tertgth  is  greater  in 
pro|M.trtion  to  their  breadth.     They  vary  greatly  in  sifA',  some  forms  not  I  icing 
more  than  ^o'xrn  of  an  inch  in  length,  while  others  may  reach  yi'jrn*    ^^  f"*""* 
some  varieties  are  straight,  others  slightly  curved.   They  are  mostly  non-motile, 
bat  some  kinds  are  provided  with  a  flagellum  and  are  capable  of  movement. 
All   multiply  by  fission,  and  the  8e})arato  segments  may  remain  attached  to 
each  other,  forming  long  jointed  filaments.     Most,  if  not  all,  also  ppijiAgau 
themselves  by  spores  under  speciiil  conditions.    The  sjiore  first  appean*  in 
the  snbstavnot'  of  the  bacillus  as  a  bright  spot,  which  gradually  increiuH-s  in 
site,  cunsuniing  a  certain  pro)H)rtioit  of  the   protopliuui  in  so  doing,  till  it 
may  form   a   slii^ht   thickening   of   the  rod  at  the  poinc  at  which   it  li6i» 
Hovenil  spures  oomnionly  ft»rm  in  each  rod.     Finally,  the  remaining  proto-l 
plasm  peri<4hes.  the  sheath  gives  way,  nnd  the  spores  k'come  free.    The  spntv* 
■tain  fMbly  or  not  at  all  with  mi«t  anili])e  dyes,  and  are  thus  rucogniaerfi 
without  ditliridty.  I 

Tbe  term  leptothrix  is  applieil  to  very  long  thread-like  organisms.    TheM^ 
ore  (Ntnstatitly  present  in  the  mouth.  | 

Spirilla  aa-  spiral  filnmonts.  jH«scsaing  active  powers  of  movement.    They  i 
are  believed  to  form  spores  like  bacilli.     When  tiie  corkscrew-like  turns  arc  | 
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yclcvolopwl  the  nin'ctl  orj^nnism  is  termed  a  ▼ibrio.  Tliiauliisai- 
s  extremely  iin(x;rfe<;t,  but  ni  the  present  stjite  I'f  our  kuowledgo, 
neltlier  txitanietfi,  Imcteriologists,  nor  j^iatholojrisU  seem  to  be  able  to  agree  on 
•ny  dctinite  arraiipemfiit  of  these  orpanii»ms.  It  is  probable  that  the  same 
organism  under  diflt-rent  conditions  of  growth  may  vary  considerably  in  form, 
and  thit  adds  another  dif!icalty  in  the  way  of  accurate  classification. 

AH  these  orgnnisms  bein":  destitute  of  chlorophyl,  ctmsumc  oxygen  in  their 
IHMwth  and  a;ive  off  carlwn  dioxide.  Some  require  free  oxyjjen,  and  are  for 
ihil  rrtwon  termed  "  aerohk ""'  by  Pnatenr;  others  derive  their  oxygen  from  the 
or^DiG  comfyoumis  in  whiob  they  grow,  and  mnuot  develop  in  the  pix>sence  of 
frc«  oxygen,  and  are  then  termed  '*  anaerobic  ; "  others  again  are  aerobic  or 
aQAHrobic,  aoourdini^  to  the  circumstances  i[i  which  they  are  phiced.  All 
.■<|oire  an  abundant  supply  of  water,  without  which  they  cannot  grow. 

I  lhes<;  micro-organisms  are  killed  by  boiling  the  li(|uid  in  which  they  are 
Dg,  and  most  by  a  temperature  of  140'  F.  Freezing  is  also  fat«l  to  many 
aind  few  survive  prolonged  drjing.  All  chemiciil  substances  classed  as 
■nliw'plii  V  such  as  rar^H>lic  acid,  salicylic  acid,  pcrchloride  of  mercury,  &c., 
when  in  solutions  of  sufficient  strength,  destroy  their  vitality  ;  in  weaker 
flototioDS  they  inhibit  their  growth. 

The  ffpiires  of  the  bacilli,  however,  exhibit  the  most  remarkable  resisting 
Tlicy  are  not  affected  by  boiling  unless  it  be  prolonged  for  some 
tunxitM;    they  are  uninjured   by  drying   or  freezing,  and   only  the   most 
pa«r«rftol  antiseptic  solutions  ivill  destroy  their  vitality.     None,  however,  are 
■Bpfxiaed  ui  Ik*  capable  of  withstanding  a  dry  heat  of  tW  F.  maintained  for 
oe  boor. 

wwions  fnngi  some  are  capable  of  developing  in  dead  matter 
attack  living  tissues  and  grow  amongst  them  like  true  para- 
idtrt.     Tfic  former  are  termed  »t'piic  organismny  mpropfifftes,  or  carrion  fungi ; 
the  latter  jHirajfitir^  or  /Hithvt/mir/unr/i,     It  is  with  the  septic  fungi  imly  that 
ban*  to  deal  at  the  present  moment. 

fungus  which  acts  as  a  ferment  is  supposed  to  set  np  a  special  process 
ed  by  the  formation  of  definite  chemical  compounds,  but  this  subject 
•  very  imporfertly  worked  oat.     In  putrid  animal   fluids  many 
fori  I'li^'i,  l»elonging  to  all  the  claastis  al>ove  mentioned — micrococci, 

Wtcha,  ttfkcilli,  vibriones  and  spirilla — arc  always  met  with,  and  the  prodnctB 
••f  ordinurj'  putrefiu-lion  are  consetpieiitiy  extremely  numerous  and  complex. 
Uii  impossible  to  name  u  special  orgauisui  for  ever}'  pniduct,  and  there  is  no 
dmla  that  one  may  gi\e  rise  to  tnany.  The  chief  |>rodact8  of  imttt'taclion  of 
■dma]  matter  are  the  following.- — (rjsfi*:  Nitrogen,  i.'arburetted  hydix>gen, 
H^^Arogen  sulphide.  Hydrc^n  phosphide.  Ammonia,  Ammonium  carbonate. 
MA*  Formic,  Ai-etic,  Butyric,  Propionic  ;  Ammonium  sulphide.  Tyrosin 
u»>i  lii'ocin  ore  also  pi^sent.  In  addition  to  the^e,  substances  chemically  allied 
teJUkaKiids,  luid  known  as  Ptomaines,  are  developird.  Amongst  the  must 
ttfMtaDt  of  thi'se  are  neuridiue,  Euprine,  ciulaverine  and  putrescine,  which 
Vtibnost  constantly  found  in  the  putrefaction  of  proteids.  Tliese  substance 
VlkeaJly  irritating  to  the  tissues,  and  when  absorbed  are  intensely  {)oisoDous. 
KnfBuuifk  alio  isolated  a  crystalline  substauce,  to  which  he  gave  the  name  of 
^tto,  and  which  he  lK5lievt<d  to  1)e  the  B|ieoial  toxic  agent  in  Kt?ptic  fluids  : 
NcUia  pDiannoum  auil  irritating  prop^'rties  of  putrid  niatCer  are  not  due  to  a 
Mbatance^  and  in  the  preaeut  state  of  our  knowledge  it  is  more  couve- 
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nient  to  use  the  j^envral  term  "pn>dacU  of  putrofAution  '*  than  to  attempt  iu  ' 
specify  any  Hi»ccial  septic  poison.  | 

As  a  general  rule,  it  inny  I*  stated  tlmt  when  ifas  is*  jiliurxhiiilly  developed  in  i 
a  imtrifl  animal  siilistann'  this  is  due  t:»  the  prcMcnre  of  bacteria,  nn«l  mit^ro- 
cocci  and  bacilli  nut  pivinj;  rise  ui  any  appreciable  amount  of  pist-ons  pnxJncU, 
Inordinary  fetid  putrefaction  one  organisn)  constantly  pienent  i«  the  hurleriitm 
ttrmo.      This  is  a  short  actively-moving  on^uiisni,  rather  oval  than  rodliko 
in  8ha[ie.    It  reqnires  abundant  water  for  its  growth,  and  is  wisily  do«tr<»yed  by  j 
drying'  and  hy  all  aDtiseptif,"*.     When  micrococci  alone  exist,  in  an  ftlhunn'nooaj 
flni<l  there  may  he  a  sk'ur  smell,  but  there  in  not  the  ordinary  fctiil  iwlonr  of 
putrefaction.     In  the  ]iractical  prevention  of  fcrmentfttivc  elmngefi  in  Hnitnul 
fluids,  an  in  the  aTitiseptic  tri*atment  of  wounds,  it  is  found  much  easier  to  i 
exclude  hucterift  than  niicrwDcci,  us  these  latter  seem  to  ^row  under  ciaiditioos  I 
which  dcitfToy  the  former.  \ 

It  ha«  l)een  prove<l  hy  e\i»erimrnt  thiit  septic  or  n(»n-j«ith*>*,^i'nie  orgunidiiMiJ 
cannot  develop  amongst  livin;;  tissues,  and  nliould  ihey  enter  the  hl<M>«1-8trcaml 
they  speedily  perish.     The  local  and  constitutional  etVects  they  produce  ore 
solely  hy  means  of  the  chemical  products  formed  in  the  dead  matter  in  which 
they  ai-e  j^rowing. 

That  thesi' orjranisms  are  the  ttctnal  cause  of  putrefaction  of  dead  animal 
matter,  and   that  they  are  derived  from  pre-existinj:  i»r^ranisms  of  the  same 
kind,  is  universally  acknowle^lged.      It   is   impossihle   here   to   dis*uise   (he 
evidence  hy  wliich   this  has  Ikh'H  prored.     So   far  as  our  present  pnrpofe  u 
concerned,  it  may  be  suQicient  to  state  that  putrescible  fiuids,  such  as  urine,  ' 
milk,  or  hydrocele  serum,  if  collected  in  vessels  wliith  have  been  heated  to  a 
temperature  sufficient  to  destroy  all  living  organisms,  and  with  due  prectuitions 
to  avoid  contamination  from  other  sources,  may  Im;  kept  f*tr  an  indetinite  time 
without  uuderiroinjr  any  chemical  chanire  or  devcKiping  any  fungoid  jrrowths.  j 
Air  may  l>e  freely  admitted  to  them  without  pn^uciu^'  any  aipn  of  pntrefbc- 
tioit   if  it  baa  previously  Wen   dt-prived   liy  flitmtion  4if  any  solid  partietea 
floatintr  in  it,  or  if  it  has  been  submittet]  t^  a  sntliiMently  hii;h  temperiitare,  or  I 
to  the  lU'tion  of  some  chemical  siihsrancc  eapal)le  of  destntying  the  vitality  of 
any  living  orpinisni.     It  is  evident,  therefore,  that  putrefaction  is  not  merely 
a  chemical  process  caused  by  the  presence  of  gases  of  the  air.     If  a  tiaidor' 
Bolid  eultivatins:  medium  which  has  thus  l>een  kept  unchanged  for  weeks,  or  ' 
oven  monlliH,  be  e.x|K>sed  to  unpurified  air  for  a  fiw  seconds,  and  then  again  , 
protected,  no  result  inuy  follow  ;  If  f^.r  a  few  minutes,  microscopic  fuut;i  are 
almost  sure  to  make  their  appcaniiicf  ;  but  it  is  by  no  means  certain  that  il»e 
organism  that  appears  will  be  one  of  the  fission-fun^i,  or  that  the  fermentation  j 
thai  follows  will  be  ordinary  fetid  putrefaction.     More  comniordy  rooulda  of 
various  kinds  appear,  esjterially  if  the  air  be  dry.     If  the  exposure  be  prf>-j 
longed,  or  the  air  very  dump,  thi'  prolmhility  of  tlie  ap|Kiarance  of  micna-fK-ci,  1 
liHctiTia  or  Uu-illi  wilt  lie  much  ^;tx>ater.     The  conclusion  drawn  from  thiK  ici 
that   the  spoa'S  of  moulds  are  always  tl^aiting    in    the  air  in  considerubW] 
nnmU^re,   hut  that  tission-fungi  an'   much  V-^%  abundiint,  althongb   «>fUM 
present.    The  same  r^nlc  may  be  obtained  hy  cidtivatin*;  the  dust  of  a  ro<mi 
on  nutritive  gelatine  or  on  a  l>oiled  potato,    in  a  series  of  cultivations  baccerift^ 
and  micrficocci  ap)iear  iMCJisionally,  while  the  mouhLs  constantly  develop.     By 
vx|k«ing  fluids  or  other  cultivatin<^  media  to  the  air  for  fixtnl  |>eriiMjH  of  tine, j 
it  can  lie  clearly  shown  that  all  forms  <ir  organisms  exist  much  mtireabund-! 
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Milrin  the  air  of  hotwts  tbau  in  that  of  the  oi>ea  country,  and  more  in  gtetX 
6ii»tban  snmller  towns  (see  p.  K). 

ThenDmber  and  nature*  of  the  organisms  which  develop  after  exposure  of 
artificial  cnltirating  mttlia  t«t  the  air  have  heen  fonnd  hy  Mif]Uel  to  vary 
O'asiiiyrahly  witli  tJie  composition  of  the  fluids  used.  Thus,  he  staten  that  n 
ttirwDitd  (juaiitity  of  air  e*>utaininj(  JOO  orijjiinisms  capable  of  developing  on 
•  weak  nenti-alised  solution  of  Liebig's  extract  uf  meat  might  only  contain 
one  capable  of  growing  in  a  neutrulified  infusion  of  hay.  This  he  terms  a 
tfft'reiice  of  "sensitiveness"  or '*  putivsi-ibility.""  It  would  aeem  that  pus, 
-Serum,  and  more  eajK-eially  blood,  have  a  low  degree  of  putrescibility, 
y  be  exposed  to  imptirified  air  with  much  less  risk  of  decumpoBition 
at  tir*t  aupftosed,  the  jrreat  majority  of  air-borne  organisms  being 
poble  of  developing  in  albuminous  fluids  of  so  high  a  degree  of  wmcen- 
Althorigh  by  apjilyiufr  the  results  of  experiments  made  w'nh  hii^fily 
e  fluids  dircetly  Ui  serum  and  hlofKl  an  exaggerated  idpA  oi"  the  piitves- 
itT  uf  tliese  fluids  was  at  one  time  entertained,  it  cannot  be  denied  lltat 
Wifiiingms  may  be  present  in  the  uir  which  are  capable  of  growing  and  setting 
V}' fcrtDCDtative  changes  even  in  those  concentrated  albuminous  fluids,  and  ib 
Wfald  seem  wiser  not  to  run  into  the  opjKwite  extreme  of  ignoring  air-lx>rne 
W^nisms  altogether  as  a  source  of  infection  of  the  discbarges  of  wounds  or 
In  our  damp  elimute  especially  it  is  certain  that  the  ordinary 
a  are  usually  prewut  in  the  dust  of  the  air. 
instead  of  exposing  tlio  putreficible  fluid  to  the  air  u  small  quantity  of 
purified  water  l»e  added,  bacteria  make  their nppearnntse  with  tvlmimt  ab8i>lute 
rcaincy,  and  ordinary  fetid  putrefaction  moat  ritmnmnly  follows.  From  this 
It  iA  to  be  r<jncluded  that  water  iH  the  special  habitat  of  the  ordinary  bacteria 
pf  potrefaction.  liowever  nuicb.  therelbre,  we  niii)  feel  juHtifled  in  relaxing 
►niL'tif  the  precautions  which  were  at  first  recommended  for  tlie  exclusion  of 
tlurilnst  of  the  air  fnmi  wounds,  we  canunt  be  too  careful  to  avoid  the  use  of 
«Bicr  which  has  not  lieen  rendered  inn(x:uous  by  boiling  or  by  the  admixture 
yf  Vrtrid  erticient  anti».'ptic. 

Il  having  l»eon  clearly  proved  therefore  that  these  micro-organisms  are  the 
ciueeof  the  pnxiefls  of  putrefaction,  by  what  menus  can  they  gain  aecefis  to 
tlnr  pnttv^cible  matter  in  wounds,  alist^sses  or  cavities  containing  animal 
Untds  i 

OqIv  two  modes  of  entnince  need  be  cousidered  :  I.   Thr  onianUnis  might 

^  fmirtireti  h  enUr  hij  the  iufujs  ami  alimmfanj  ranal,  and  tlius  (iiid  their  way 

mt<i  ibe  circulutiun  and  enter  the  dead  matter  from  within.     That  this  mode 

"I  cntnuice  docs  not  occur  with  the  ordinary  saprophytes  or  organisms  of 

j'Utrd'ttction,  is  evident  from  the  fact  that  subcutaneous  accumulations  of 

puUtscible  fluids,  such  as  pus  and  scruni,  or  portions  of  dead  tissue,  such  as  a 

[*rt  u(  an  tiriran  cut  off  from  its  bhwid  supply  liy  a  simple  embolus,  do  not 

uiidij^o  putrefaction.     It  has,  moreover,  been  shown  by  experiment  that  the 

finpi  wluch  cause  ordinary   putrefaction,  even  if   inje<.'ted    into  Llio   blood- 

•o^wn,  $p^ily  perish,  and  tims  no  such  organisms  are  present  in  the  tissuee 

"f  ftbcaJlhy  animal.     That  i.)ther  forms  of  organisms  can  enter  in  this  way 

most  \ic  acknowledged,  for  in   all  acute  infective  inflammations  aud  acute 

■•^es,  niicroBcopic  orjranisms  iire  found  at  the  seat  of  disease  even  when 

'  1^  \\u  external  wound. 

-.  Thi  bttderia  are  mimiltpfl  direclUj  from  wUhoul.     Of  this  there  c&u\xi  wo 
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doubt.  We  have  alrendy  ecen  tliat  they  may  Iw  prcficnt  in  the  air,  althinigh 
not  in  BDch  iiumUerB  aa  was  at  one  time  supposed  ;  they  ai-e  nutre  ahuiidaut, 
however,  in  the  neighboarhood  of  decomposing  matter,  aa  in  a  ward  containing 
many  wounds  the  diw:har^8  of  which  are  in  a  state  of  docompoBition,  They 
arr  carried  into  wounds,  abscesses,  or  other  cavities  by  the  Surj^on'a  hands,  by 
instnimentf*.  and  mon?  especially  by  water,  unless  some  means  ure  adopted  to 
deatroy  them  rfand  they  are  abundantly  present  in  the  unpurified  akin  of  the 
human  Injdy.  Still  it  ojinnot  be  too  clearly  understood  that  even  when 
they  are  cjirned  into  thu*body,  or  into  a  wound,  the  ordinary  bacteria  of  pntrc- 
faccion  can  do  no  harm  unless  they  come  in  contact  with  dead  matter.  They 
ajwedily  perisli  in  the  blood,  and  they  exert  no  influence  on  living  tinat*. 
Amongst  livinjf  tis-snes  we  mnst  class  the  coaii^nlable  lymph  that  covers  th« 
snrface  t»f  a  wnnnd  ;  while  the  sernm  is  dead  matter.  In  a  wound  or  abecett 
cavity,  therefore,  which  is  perfectly  drained,  the  bacteria  soon  perish  :  and 
were  perfect  drainage  always  possible,  wo  need  not  fear  their  presence. 
This  is!  not  always  possible,  however ;  and  consequently  it  Ixroraes  in  most 
oases  a  matter  of  ^reat  im]_>ortance  to  i-xrlnde  all  micro-organiamB  fnm  ' 
wounds  or  abwcesMes,  and  Lo  destroy  any  which  may  liave  found  admission. 

4.  OrganiMd  Irritants  or  TanwitM.— This  class  of  iiritanta  incladua 
those  oruninisms  which   have  the  power  of  growinj:  as  trae  parasicea  in  Uie 
li\'ing  (issues  of  the  aniniiil  bo^ly.     Among  them  must  l)e  inchidcd  certain 
animal  jtarasites,  such  as  the  itch  insect  (acarus  Bcabiei),  the  chij;oe  (pulcx 
penetrans),  ihe  Iridiiua  spiralis,  &c.,  which  bnrA-  themselves  in  the  living  tisaue» 
and  theiv  t-xcite  a  greattrr  or  lesa  degree  of  inflaiumation.    These  are  of  little 
imi>ortauoe  however,  comjmped  to  the  vegetable  orjj;aniBnt«  whicli  are  the  direct 
cause  of  many  forms  of  infJummation,  as  erysipt'las,  malipnant  pustule,  and 
other  si)eciHc  nflcrtions.     It  is  pndwble  that  the  intlammatiou  set  up  by  the«e 
[tamsitic  fun^i  is  the  result  of  the  formation  of  irritating  chemical  products  hy  ^ 
a  pHK-ess  analogous  to  putrefaction  and  fermentation  ;  still  it  is  important  to" 
make  a  verj-  clear  distinction  between  the  effects  of  simple  putrefaction  and 
tlic  inflammation  cuumd  by  thesu  more  iM>tent  or^ranisms.     In  simple  putre* 
faction  the  irritating  material  is  formed  aa  the  result  of  changes  wcurring  ia 
the  dca*1  matter  only,  and  may  be  regiirded  as  beinir  developed  outside  tbaj 
body;  and,  when  it  gives  rise  to  spreading  inflammation,  this  ia  due  njcrcl] 
to  the  chemical  products  of  the  process  soaking  into  the  suiruundiug  Uanu 
just  as  any  soluble  irritating  salt,  such  as  coiTosive  sublimate,  might  do  ;  bnt^ 
the  iiTitaut  does  nut  increuwt  in  quantity  amotigst  the  living  tiasu(%,  and  XtM^ 
effects  »ix»  directly  projMirtional  to  tlie  quantity  de\elM|x'd  locally.     There  U 
in  other  words,  nu  mfprlion  of  the  surrouudiug  tissues.     With  the  organic 
of  which  we  arc  now  speaking,  however,  the  case  is  different,  for  they  grow 
into  the  surrounding  living  tissues,  and  excite  inflammation  as  they  sprmd  ;^ 
they  enter  the  i-inulation  (>y  Uie  lymph-stream  or  l>y  the  blood -vcascla, 
may  multiply  in  the  circulating  blood,  givinir  rise  to  changes  in  its  compost* 
tion  inconijwitible  with   hfe,  or  they  may  lodgr  in  distant  jyarta,  and 
grow  and  set  up  local  inflammation  similar  to  that  at  the  original  aeat 
diwaae.   From theirdirectjKiwerof  exciting  unhealthy  proccsst^s, these organi 
are  spoken  of  as  "pathnitcnic  fungi."     They  caust-  a  true  wjWtwfi  bulk 
amongxl  the  /m«w»  afijoining  tfnf  parlftrsf  aJI'rcUil,  and  ijeneraily  m  ihe  wkoh 
tytlm.    Ti»e  poison  nmltiplies  in  the  Ixnly  of  the  affected  individual,  aud 
effects  it  produces  are  not  directly  proportional  to  the  quantity  of  Uie  urtgu 
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{da0L'  inoculated.    To  inflammations  arising  from  this  cause  the  term  "  infec- 


ts afi[ 


llicHl. 


The  pacb>i<;(>Dic  or^^nismB  belong  to  the  same  orders  and  classes  as  the 
Miprophvtcs  just  described.  They  belong  diicQj  tu  the  orders  microeoocns 
mad  bftcillos  (see  p.  178).  but  pathogenic  bacteria  are  also  met  with,  as  in 
emphyBematous  gangrene.  The  individual  species  will  be  described  with  the 
with  which  they  are  associated  (Anthrax,  Gknders,  Tubercle,  Erysi- 

The  theory  of  infec'tive  inflammations  generally  received  at  the  present 
Ctme  is  that  nnder  certain  conditionn  these  parasitic  fungi  take  up  their  abode 
in  n  part  of  the  luMly  frequently  already  damaged,  as  in  a  wound  or  a  centre 
of  snppumtiun,  and  then,  while  growing,  give  y'x^m  to  a  process  of  fermentation 
10  tbe  fluids  of  the  part,  the  pn>ducts  of  which  are  irritating  locally,  and 
pmonous  if  abw»rbed  intu  the  system.  S<mie  forms  are  capable  of  multiplying 
in  the  bUKMl  and  thu^  affecting  the  whole  system.  They  are  then  supposed  to 
act  pftTilj  by  lo(iging  in  minute  vessel^t  and  exciting  at  the  ]>oint  at  which  they 
are  ftfTtiftted  a  process  of  inflammation  similar  ti>  that  in  the  original  seat  of 
dini'Mg^  partly  by  fonning  poi.sonons  products  by  their  action  on  the  tiuids  of  the 
blood,  and  partly,  like  true  parasites,  by  absorbing  oxygen  and  other  nutriment 
to  ihe  dotrimeni  of  the  tissuis  of  the  body. 

The  tme  infectiTe  inflanunationB  are  therefore  due  ti)  the  accidental 
uctioii  of  a  [joiHon  or  virus  which  {tossesses  the  power  of  increasing  in 
ity  in  the  living  tissues.  The  effect  produced  is,  therefore,  quite  irre- 
of  the  sixeof  the  original  wound  or  starting-point  of  the  iuflamraatiou. 
prick  of  a  needle  in  sewing  up  a  body  after  a  post-mortem  examina- 
iT  start  an  inflammation  extending  through  the  whole  arm.  In  an 
ive  process  of  this  kind  the  virus  exists  abundantly  in  the  products  oX 
inflammutioa,  that  is  to  say,  in  the  iuflammntory  exudation,  and  if  by  any 
these  pro<iucts  are  transferred  from  one  part  of  the  body  to  another, 
up  a  similar  unhctilthy  inflammntion  whei-ever  they  may  lodge  ;  and> 
like  mauner,  a  similar  inflammation  may  be  sturted  in  another  mdividual  by 
haticnlatiim  of  the  exudation.  The  local  sprc^ad  of  the  inflammation  is  due  to 
the  hritating  iuflammaU»ni'  products  which  contain  the  ferment-like  poison 
teding  their  way  into  the  lymph-spaces  of  the  surrounding  tissues.  An 
infenive  inflammation  may  be  limited  to  one  part  of  the  body,  and  spread 
IBCftly  Ijy  local  infection,  as  in  spieading  gangrene  and  phlegmonous  erysi- 
ptla* ;  or  the  pr^ison  may  be  taken  up  by  the  lymphatics,  and  cause  inflam- 
inati4.*n  >timilur  in  character  to  the  original  process  in  the  nearest  lymphatic 
^luidfl  without  infecting  the  system  generally,  as  in  soft  oham-re  and  Mime 
of  dissecting  wound  ;  or  it  may  be  curried  throughout  thi'  body  by 
of  broken-down  clots  fVom  the  veins  of  the  primary  scat  of  disease, 
lo  local  intlamnmtiou  wherever  the  fragments  of  clot  may  lod^,  as 
u  flocnc  forms  of  pytcmia :  or  lastly,  the  poison  may  enter  the  blood  and 
in  it.  giving  rise  to  a  genenil  infecti>'e  process,  as  in  septic  infection, 
t  pustule  (splenic  fever),  or  syphilis.  The  term  "infective*^  is, 
;  applied  only  to  th<»se  conditions  in  which  the  p*)ison  multiplie*i  in 
livto^  liftsnes  «'f  the  l>ody;  when  the  infection  merely  spreads  lotndly  with- 
oot  afltoing  the  whole  system,  the  result  is  called  u  local  infective  inilam- 
I  whim  the  pois«on  enters  the  syst^mi  and  nuiltipliits  thron^'lioiit  it, 
iy  in  the  bloiKl,  the  alToction  is  spoken  of  lus  u  general  infective 
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procesB.  fWforu  it  cun  b<'  itcoeptcd  as  proved  that  any  orguiiism  is  the  uctunl 
cimse  of  u  specific  fonii  of  inOarunmtimi  or  infective  pRKX'Ss,  the  folhrning 
eoiiditioDS  hii<l  down  by  KtK:h  ranat  Vjc  fulfilled  : 

1.  In  every  case  of  the  diRCJuu'  in  ijnestion  submitted  to  oxamination  a 
micro-urganisai  posfiesMii*:  morphological  characters  Hutlicieritly  detinite  for  iu 
recognition  must  ht*  found  in  the  aflented  tisKues  or  tlie  hloiKl. 

2.  The  inirro-or^nism  miiftt  be  cultivated  out  of  tho  Utdy  iu  n  sniUibW 
niodiurn  in  &uch  a  manner  as  to  prevent  its  nccideutid  contamiuatioii  by  any 
other  organism.  Tlie  cultivation  uiuat  be  cai'ricd  on  t<t  many  jrtneratioufi  by 
succeitHively  inuculatiujj^  frc-sh  {KJitions  of  the  cultivating  inedinm  with  tho 
growth,  nutil  it  ntuy  be  a&aumcd  that  no  truce  remains  of  tla-  blood  or  other 
animal  matter  witli  which  the  first  culture  was  ueceKsarilr  coutnmintUed. 

}{.  The  pure  inilturr  of  tht;  nriranism  muRt  them  Ix;  iu(K>ulatt^d  in  un  auiniid 
eusceptihie  to  the  (liw'aHc  iu  (picHtioM,  with  the  result  of  pro<luein'^  iIh*  siK.'cifio 
affcotion. 

4.  LoHtly,  the  charaeteristic  or<;aniBm  muac  again  lx<  found  iu  thctistmes  or 
blood  of  the  animal  in  which  the  diseaKC  has  been  artificially  induced. 

All  these  conditions  have  been  fulfilled  in  a  large  number  uf  diseaae*  of 
animals,  such  a«  anthrax,  ^'landers,  swiue-phigue,  spii.wllnjr  j^au'rrene  in 
mice,  »S:c.  &c.  In  thn.'e  diswises  the  two  last  eonditions  have  Iteen  fulfilled 
ID  the  huuum  Hubjcct.  t^chleison  has  successfully  inoculated  the  micreKxx*cQft 
of  erysipelas,  Bokai  that  of  gonorrhoea,  and  Garro  the  staphylococcuB  of 
Vtoiift. 

On  the  ether  hand,  iu  some  undoubtedly  infective  inflummAtitius,  m, 
fur  example,  syphilis  and  soft  chancres,  no  Bj)ecifio  orgaDism  has  yet  been 
definitely  |)roved  to  be  the  uciuul  cause. 

Tho  action  of  the  |Hithogenic  fungi,  the  mode  of  invasion  of  thA  liody,  and 
the  resistance  offered  to  their  atbicks,  will  agi^iu  he  referred  to  in  tlie  chapter 
on  infwtive  diseases  in  geuuml. 

Admitting  to  t)ie  ftillesr  iK»ssible  extent  the  influence  of  patlu»i:enic  funiri  in 
the  ciiiisatinn  of  infective  prwesscs  in  wounds  and  elsewhere,  experieniv  Lwkclics 
us  that  the  hygienic  surnuiudingB  of  the  patient  exert  au  influence  of  ikm 
greati'fii  importance  in  their  development. 

Putrefaetiou  is,  as  we  all  know,  u  proccifi  quite  inde[>endent  of  hygienic 
conditions:  a  dead  body  will  become  putrid  iu  the  fresh  air  of  the  cnuntry 
just  as  surely  u»  in  a  en>wded  city,  and  iu  the  same  way  (Kjnt-up  dischiirgeft 
will  putrefy  in  u  pnluce  as  ccrt-ainly  as  in  the  fonlest  dwelling  of  the  poor. 
Under  the  Itest  hygienic  conditions,  if  putrid  discharges  aif^'umuluto  in  a 
wound  or  iu  the  cavity  of  an  o()ened  abNcess,  local  innamnnuion  aud  suppnra* 
tion  are  excit^Hi.  and  unittn  of  the  wound  or  closing  of  the  abscess-i-uvity  is 
delayed.  The  locjil  and  conntitutiomd  disturlHince  Mill,  however,  Ik.*  le.ss  than 
wlieu  the  [utii-ut  is  exposed  to  Itnd  hygienic  conditions  ;  for  the  tissues 
being  betti-r  nourished  and  of  higher  vitality,  will  sulfcr  \y^  from  Hie  irrita- 
Ciou  (»f  the  septic  matter,  aud  the  septic  poison  entering  the  system  will  Ui 
mort'  K-adily  eliminated.  True  infective  processea  in  wounds  are  rare,  even 
when  the  discharges  are  deC4'niposiug,  unless  at  the  same  time  the  ]ialieut  is 
exposed  to  unhealthy  surroundings.  In  private  practice  orysi|ridiis  \ias 
Uttcommuu,  pyicmia  was  rarely  met  with,  and  hospital  gangrene  unkuowoi. 
evea  when  no  spi^cinl  means  were  adopted  to  prevent  decomposition  of  ibo 
disobargcs.     If,  however,  a  number  of  jtatients  whose  wounds  luv   trraled 
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-'  I'tics,  bu  civjwdcMl  tuiret-hLT,  as  in  the  catie  of  tl»e  wuuuded  after 

it'  it  hi',  ill  u  Imildin;^'  which  has  nevrr  hofttro  1kh:u  used  for  such 

a  purpoiK:,  luffjclivc  procenaoa  are  ctTtuin  to  manifest  Lhoinsolves.     How  it  is 

Lhu  lufi^ctiTc  prot'csses  dmnicterised  hy  the  prestnce  of  a  sjxHnfio  viriia  cajiuble 

■M  l£au&fi*n*iioc  Trom  one  individual  to  another,  mako  their  up[)enrauat  niider 

^■ipiroamlik-  hyjnenic  conditionB  is  still  far  from  U-in^  fidly  nndorst<H>d.     It 

HP^«t  to  Ix*  determined  whether  e;ich  form  of  infective  iuHariiiuutioii  is  due 

to»8p*.-cific  oriranism  constantly  preBeut  in  the  air  or  in  water  an<l  ready  to 

attack,  the  ^KUient  wiientlie  unhealiiiy  surroaudin^  to  wliioh  he  is  exposed,  or 

;i     f*h<r  caiuesi  of  nial-Qiitrition,Buch  as  prolougvd  wound-fever,  or  constitutional 

^mue  hnvr  reduced  his  strength  su  far  ns  to  make  it  possible  for  the  parasitic 

tangi  lo  invadr  his  Ixjdy  ;  or  whether  simple,  non-patho^nic  oriyauisms  may, 

bTpttwinj*  ia  the  dibcharjje  of  a  wound  rendered  unhealthy  by  putrefaction, 

<in«iop  m  \inilence  t!iey  did   not  ln-fure  poasL-ss.  and  so  become  capablu  of 

mtikling  ihu  living  tissues.     Kuch  and  other  ol)8erver$  liave  shown  that,  how- 

<vtt  the  orgnni&ms  may  acquire  their  virulent  properties,  and  whatever  moj 

^  tlieir  uniriii,  when  a  characti^ristie  oi'^^anism  has  been  fouud  jtssoeiatiHl 

'itfe  a  disiiDct  form  of  infective  inflanimation,  it  can  Ik;  transferred  fn:tm 

ttiotl  to  animal   by  imKulatiou  and  even  cultivated  artiliciiiUy  in  prnper 

■B&  oaiaide  the  body  ;  and  that,  ^reneration  afVer  ^nemtion,  it  reproducee 

iW  in  Um)  same  form,  and  when  inoculated  produces  the  same  variety  of 

lifcttivc  pntct'ss.     Ii  has  also  beenslHtwu  l>y  Pasteur  and  many  others  that  the 

vvoleaoe  of  an  orjjanism  may  be  so  reduced  as  almost  to  be  lost  by  cultivating 

*  IB  niinitable  media,  or  under  unfavourable  conditions,  or  by  passin*,'  it 

ilitiQgh  animals  little  susceptible  to  its  intluence,  and  that  by  opposite  means 

W*fttll  potency  may  be  restored  to  it.     This  fact  certainly  favoui-s  the  st^Djnd 

*W)r  nil  III  tiiu  din'elopmeiit  of  pathogenic  fuugi. 


"rganisiu  has  once  found  its  way  into  a  hospital  ward,  it  is 
^4  wounds  be  sfiecially  protected,  infection  of  one  from 
ly  occur  ihrougJi  tlje  air,  the  danger  bein^  dimiuished  pro- 
the  separation  of  the  patients  and  the  freedom  of  admission  of 
J«»tir.  The  fioison  can  also  undoubtedly  be  carried  from  one  wound  to 
*Mber  bjr  dirty  instruments,  or  sponges,  or  by  the  Surgeou^s  hands  or 

Uaiiy  pathugenic  oriranisras,  besides  lieing  inoculable  externally,  can 
**^'ubu.'dly  enter  the  blood-stream  by  the  lungs  or  alimentary  canal,  and 
1^  the  locul  seat  of  infiammatiou  from  within.  Micn>scopic  or&;anisms  are 
^Mad  m  ail  acute  abscesses  aud  in  many  infective  intlammatioiis  in  which 
•^itnoopvn  wound  ;  au<i  we  nnist»  therefore,  admit  that  thoy  have  fouud 
^  «ay  in  by  the  lungs  or  alimentary  c«nal.  We  have  U'fore  seen  that  this 
^4e  uf  entmncG  cannot  be  admitted  in  the  case  ol  the  ordinary  biicteria 
^4QMa]iwtioQ  ;  it  ia  equally  certain  that  it  cannot  be  denied  in  the  oaso 
^  iW  DTKanifiitui  of  infective  iullauimations.  Kxficrieiiee,  however,  teaches 
^ttttil  m  not  by  liny  means  common  in  local  injuries;  for  the  total  absence 
^ilptti'  i  wound  can  be  assured,  almost  with  certainty,  by  moans 

>MUm1      ,       .':t  it  from  external  contammation  only. 

Uttly,  it  remains  to  bo  discussed,  what  is  the  relation  of  ordinary  putrefac- 
l^lttUir  '  "   '  ;       ■  '  of  infective  intlaniimitions  ? 

CMiBir,  acts  lioth  geiierully  aud  locally.     The  invasion  of  the 

Ifvfaf  tiaoM  by  »u  iufectivc  process  may  be  reirardeil  as  a  stru^lc  between 
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the  virus  uud  tlie  tissues,  and  anything  that  lowers  the  vitality  of  the  latUT  I 
^rill  favour  the  former.  The  putrefying  dischnrges  irrit4ite  the  partn  with  ■ 
which  tlicy  come  in  contact  ami  dii-ectiy  lower  their  vitality,  uji  is  evidenci-d  ■ 
by  the  iiiQammutioa  set  up:  and  they  thus  favour  the  iuvaaion  of  the  tisftu^'«  I 
l^  the  pathogenic  bacteria.  ThiK  would  only  be  in  harmony  with  the  well- 1 
known  fact  common  to  the  animal  and  vegetable  kingdoms,  that  feeblefl 
individuals,  or  feeble  parts  of  an  individuaK  are  most  readily  invadeil  byS 
parasitic  fungi.  ■ 

The   contrast   between   a   wound    healing   aseptically  by  the   first   intcn*  ^ 
tion  and   one   in   which   septic  suppuration   is   taking  placn;   on   the   third 
day   is   vcr>'   marked.      In    the    former    case,   tissues    in    u    full    stiite   of  ^ 
vitality  are  separated  merely  by  a  thin  layer  of  plastic  exudation  so  largely  ■ 
composed  of  living  cells  that  it  may  fairly  be  regarded  as  living  tissue  :  in  the 
latter,  the  tissues  for  some  distance  on  each  side  are  lowered  in  their  vitality 
by  the  irritation  of  the  products  of  putrefaction,  and  are  separated  from  each  > 
oUier  by  a  fluid  which  forms  one  of  the  most  soitjible  media  for  the  develop- 
ment of  any  true  infective  vims  that  may  find  admission  to  it. 

Generally  decomposition  of  the  discharges  acts  in  two  ways  t  firet,  ifc^ 
deprespos  the  patient  by  the  fever  caused  by  the  absorption  of  the  productj 
of  puti-efuction,  and  thus  renders  him  more  liable  to  sufTer  from  any  genei 
infective  process ;  and  secondly,  it  is  a  well-R-coguised  fact  that  the  cmanatioi 
from  putrid  matter  exert  an  injurious  influence  on  the  health  of  those  wha] 
inhale  them — in  fact,  the  removal  of  putrescible  matter,  or  the  prevention  of 
itfl  decomposition,  forms  one  of  the  most  essential  features  of  domestic  and' 
hospital  hygiene. 

No  greater  mistake  could  be  made,  however,  than  to  imagine  that  with  the 
prevention  of  putrefaction  all  necessary  hygienic  precautions  arc  endetl.    As 
before   pointed  out  (p.   *.»),   the   prodncta  of  respiration   foul    the   air  andfl 
oxert  a  depressing  inflnenoe  on  those  who  breathe  it  to  a  degree  that  cimnot  bef 
overrated;    and  to(»  gn>at  attention  cannot  be   paid  to  ventilation  and  the 
avoidant^'  of  overcrowding. 

T).  Fanotional  Irritation. — Every  tissue  requires  a  periodic  rest  U 
functional  activity  for  healthy  nutrition,  but  it  is  verj' seldom  that  the  want 
such  rest  can  act  as  more  than  a  predisjxjsing  cause  of  inflammation.     0< 
aionally,  however,  inflammations  of  joints  or  of  the  cyee  seem  to  be  directlj 
dependent  on  excessive  exercise  of  function. 

<>.  Vervons  Irritanta. — The  part  played  by  the  nervous  system  in  the  direct 
cansation  of  inflammation  has  always  been  a  qnestitm  involved  in  considerable 
obacurity.     That  inflammation  cau  take  plaice,  and  readily  does  so,  in  a  pari 
completely  cut  ufl*  from  any  connection  with  the  central  nervous  fiystcm  has 
been  proven!  by  numerous  ex|)eriments;  in  facrt,  such  a  condition  has  already 
been  described  as    a  predisposing    cause    of   the    prot^esB.      The    clinical 
phenomena  usually  cited  us  examples  of  inflammation  arising  from  injnrioos 
influences  tninsmitted  to  the  aflected  part  by  means  of  the  nervous  system* 
■re  the  so-called  sympathetic  inflammations  of  the  eye  and  of  the  testicle.  An< 
herpes  xoater.     It  is  a  well-known  tliet   that.,  when  one  eye  is  attwtM 
destructive  inflammation   following  a  wound,  unlefts  the   diseaaed  globe 
early  removed,  the  other  eye  is  liable  also  to  become  inflamed.     The  lal 
obeervutious,  however,  tend  to  prove  that  the  influninmtiun  in  saoh 
in  reality  sjireadd  from  ime  eye  to  the  other  by  direct  extension  along 
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^^■QHnre  U}  thu  commisflurt'.  (ionorrhoeal  inflamniation  of  tlie  t«sticlc  is  in 
^BV&Der  now  asually  a*ganle(i  08  a  direct  extension  of  the  iiiflammntion  by 
Rh^ns  of  the  ras  defereos.  Herpes  zoster  is  an  inflamination  of  the  skin 
ttrinag  from  do  known  external  cause,  and  usually  limited  to  the  area  supplied 
by  «  sint^le  sensory  nerve  or  nene-root.  lu  this  case  we  can  scarcely  doubt 
that  the  cause,  whatever  it  may  be,  acts  in  some  way  tlirough  the  nerve. 
AlfthoDgfa  it  is  difficult  to  prove  that  the  nerves  take,  ordinarily,  any  active 
p«rt  in  the  causation  of  inflammation,  there  is  uodoul)t  they  exert  an  important 
mflucnce  on  itii  progress  by  their  controlling  inQaence  on  the  circulation. 
IrritalioD  of  a  sensory  nerve  is  known  to  cause  dilatation  of  the  vessels  la  the 
whole  area  supplied  by  tlie  nerve:  and  the  painful  stretching  of  the  nerves  in 
inflAnunatory  swellintr,  by  causing  such  a  dilatation,  increases  the  bU»od 
praware  in  the  inflamed  part,  and  consequently  aagments  the  exudation  and 
miggfvniju^  the  tension. 

TarietiM  of  Inflammation. — John  Hunter  divided  inflammatitin  first 
into  iwo  kinds,  viz.  the  bejilthy  and  the  unhealthy.  "The  healthy/'  he  says, 
**  probably  consists  only  of  one  kind,  not  beinj;:  divisible  but  into  its  difTerent 
atages.**  •*  The  unhealthy  aduuts  of  vast  variety,"  '*  ucc<trdiuj:  to  the  kind  of 
'hcaltli  in  the  coni?iitution  or  part/'  He  also  divided  infliimuiHtion  according 
lo  it«  efrt«t«  into  "  the  adhesive,  the  suppurative,  and  the  ulcerative." 
The  term  '*  adheciTa  inflammatjon  *'  has  for  nearly  one  hundred  years 
ooropied  so  iraponiint  a  i>la(v  in  surgical  language,  that  it  will  be  better  here 
briefly  to  define  it.  Adhfsive  inflammation  is  the  result  of  an  irritant  acting 
tcm|»oranly  with  such  a  degree  of  severity  as  to  cause  exudation  of  almost  puiv 
blood*pbama  and  migration  of  the  corpuscle:^,  with  coagulation  of  the  fibrin 
in  or  oo  the  injured  tissues.  At  the  same  time,  the  damage  done  by  the  irritant 
moat  not  be  of  such  sttverity  as  to  cause  the  death  of  any  appreciable  amount 
oC  tiaMie;  nor  must  it  continue  to  act  afuT  it  has  prodnce<i  the  degree  of 
iaipaitvd  vitality  in  the  vessels  nooessary  to  cause  the  exudation.  To  take  an 
example  :  the  damage  done  by  the  passage  of  a  sharp  knife  through  healthy 
tiring  liasnes  is  sufficient  u>  develop  iu  the  area  acted  upon  the  stage  of 
mjammatjon  characterised  by  retardation  of  the  blo(^K]*stream,  exudation  of  a 
ooagnlable  fluid  and  migration  of  white  corjmscles.  The  exudation  coagulates 
MB  ibe  injured  surfuce  and  in  the  sjhic^^s  nf  the  injured  tissue,  the  fibrin  and 
tlie  vliitp  corpuscles  remain,  fonuing  what  is  known  as  *^  inflaraniutory  lymph,'^ 
aad  the  aerum  partly  drains  away  externally  and  partly  rtuurns  by  the  lymphatics 
IM  Ibe  circulation.  Tliis  iutlaiumatory  lymph  is  the  muti*rial  of  adhesion  in 
T«  inflammation,  and  it'  two  surfaces  covered  with  it  are  brought  in 
they  adhere  to  each  other.  The  knife  can  of  course  lict  only  while 
CQCtini^  the  tissues  ;  the  moment  the  cut  is  made  the  cause  cea-ses,  tliu  effect 
aolj  rwnaining.  If  no  new  cause  of  irritation  cornea  into  play  (such 
«a  ibe  fnVtion  of  the  surfaces  on  each  other,  or  the  presence  of  foreign  bodies, 
or  chemical  irricanta  as  putrid  matter,  persLstently-aetiug.  powerful  anti- 
vpcwii,  Ar.)  the  effect  gradually  subsides,  the  injured  tissues  recover  their 
Tilaiity,  f:xuduti4»u  reasc«,  tlie  coagulated  inflammatory  lymph  remaining 
irioea  Uic  atirfaces  to  each  other,  and  aillu^sivc  inflammation  is  said  to  have 
taken  plaiv.  Should  some  persistent  source  of  irritaliou,  such  as  one  of  those 
abov^mentioned.  be  brought  into  play  iu  the  wound,  the  exudation  does  not 
CBiaa  ao  long  as  the  cuusi*  of  irritutiou  is  acting  ;  cousecjueutly.  such  '"  iutlam- 
wmktcj  lymph  **  as  may  have  been  formed  by  the  coagtilation  of  the  exudation. 
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becoujfB  fiofteiied  by  the  continuous  flow  from  the  veflsela,  and  infiltrated  by 
innumerable  mi^'nttiii^'  corpuwlca  till  it  lireakfi  np  and  flows  «wuy  us  pus,  iiud 
"  anppnrative  inflammation  *'  is  sjiid  to  huvo  iH-en  di-vclopwl.  At  the  same 
time  thai  ibij*  is  Inking' ]'lat.T,  the  tissues  which  form  Llicsurracfaof  tliv  wiuind, 
beinj;  unable  in  consefjuence  of  the  prestrnce  of  the  irrit^int  to  return  to  their 
nonu:d  stale  of  vitality,  become  intilti-ated  by  innumernblu  wandering  t'elU 
which  HII  all  the  Hpaces  and  press  upon  the  oriy:iaal  tiHsues,  finally  alworbtnjf 
them  and  ooLiupyinfj  their  place;  thus  the  surfuce  of  the  wtuind  l^comcM 
converted  into  u  layer  of  eli.sely  pieked  leticocytcs,  the  superfirial  cells  of 
which  are  continually  degeneratinjr.  becominj?  loosened,  and  Hoatin^'  away  in 
the  disfharj^e  as  pus-cells,  Hem»ath  iliis  layer  the  orii^iiial  im-IIs  nf  the  liwue 
iKfgin  to  proliferate,  U-iufj  protected  by  it  tVoni  the  direct  action  of  the  irrit«nt, 
and  thus  we  ^'et  a  new  tiasue  developwi  froui  thr  old,  in  which  new  vesusela 
develop,  formuijr  gninulatiou  titwue,  the  su[jerticial  ccIIb  of  which,  when  they 
become  exjHtMid  to  the  irritant,  break  down,  and  take  part  in  the  fi>rmatioo 
of  pufi.  If,  in  const^quence  of  a  higher  degi^-  of  irritation,  tin?  new  jj^rowth 
from  the  oriju:inal  cells  is  very  limited  or  altogether  absent,  and  thus  destmc- 
tion  exceeds  formation,  the  pr-x-ow  irnidiially  extends  into  mirroundin'r  tissuefij 
a  new  layer  l)ect»uies  infikmbed  i»y  uii^Tatiiijj:  cells,  prcsswl  U|>oti  iinil  nb»*orbed, 
and  its  place  occupied  by  the  crowded  leucocytes,  which  in  their  turn  break 
down  and  are  thrown  ot!*,  and  thuH  a  projrrewive  ilesiniotion  of  tiMue  take* 
place.  This  process  is  cnlled  ulceration;  or,  in  the  lan^uo^re  of  Hunter, 
"ulcerative  inflammation**  is  naid  to  be  occurrinf,'.  If  the  irritation  l« 
still  iiiMp'  K.nT'',  the  rni<:ratiMi,'  wllfl  may  perish  l>eron.'  they  have  furnied 
a  di&tint;t  layer:  aiid,  instead  of  the  process  just  descriln-d,  in  which  the 
original  ti»BUt»  aits  tirat  replaced  by  the  leucocytes,  which  then  break  do\ni 
and  melt  away  as  pus.  the  tissues  may  themselves  undcpj^o  direct  disintcirra- 
tion,  and  thr  prwbicts  of  this  rhanj^e  will  fonn  part  "f  the  discharge,  which 
under  these  circuinstaucea  will  contain  nhreds  of  the  broken-down  tissues  and 
be  leas  rich  in  leucocytes,  or,  in  other  words,  in  pus-cells.  Thus  in  rapid 
ulceration  the  discbar)^*  may  be  seiircely  purilbrm,  but  composed  of  eerons 
fluid  with  the  tifhrii  of  the  pt^risliinji:  tissues.  Lastly,  if  the  irritation  l>e  ecill 
more  intense  and  nqiid  in  its  aetifm,  nr  (he  oHginal  vitality  of  the  alTectcd 
part  8o  low  tliatil  is  inoapidile  of  resistin?  even  mild  injurittus  influentvs,  tha 
death  of  the  original  tisHue  will  take  place  with  surii  rapidity  thai  the 
dejid  mass  will  be  visible  ti>  the  naked  eye.  frirmintr  a  slough,  and  the  process 
is  then  8|iokeu  of  as  gangrenous  inflammation.  Thus  there  is  no  sfaar|i 
line  to  be  drawn  anywbcn*  between  simple  adhesive  and  ;j:anjrn'nons  inflam-: 
ination.  One  fonn  ujcrijea  into  auother,  and  theeOect  pnMiuced  is  pro|>ortionst 
to  thedcirrec  of  irritation  and  to  the  power  of  the  tissues  to  resist  the  injnrioti^ 
action  of  the  irriumt. 

Inflammations  are  also  freipiently  divided,  according  to  their  real  or  supposed 
f^nsi'S,  ini'>  Traumatic,  when  arising  from  injury,  Btmmoufl.  RhsumatiCt 
Gouty,  Syphilitic.  Ai;.  Finally,  when  the  cause  cannot  Ik:  difcoxered, 
they  are  often  called  Idiopathic. 

IVrhxps.  Iiowrvt-r.  Ihr  most  iiu)H'rtant  distinction  is  into  Simple  localised 
iaflammations  and  Spreading  inflammations.  The  simple  loeaUsed  tn<« 
flantmatiiiUK  arc  due  t>t  cause!;  which  act  UHUally  only  on  a  limited  aR'a  and  in 
a  temjiorary  manner.  A  spreading  inrinmmation  is  one  in  which  the  e^iuse  is 
of  such  a  nature  as  to  bo  continuously  develo|)e<l  either  in  contact  with  aria 
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fche  iul>sUnoc  of  the  affected  tissues,  and  which,  cunseqacutly,  exLends  more  or 
kfio  widrW  beyond  tlie  area  first  affected. 

TIk'  simple  tmuraauc  inflarniuation  ieBiiUiri)j'  from  the  action  of  a  Bhaqi 
kTiife  ou  tiie  tiftsuea  is  the  licst  example  of  siinple  Utcahsed  inflammation. 
The  effect  is  accurnlely  limited  to  the  area  injnred,  and  unless  some  new  cause 
be  lutntductK]  tlie  process  cannot  extend.  Slionld  the  discharges  become 
potriti,  the  inflammation  will  extend  as  far  as  the  chemical  products  soak  into 
thtsarroimdinjr  tissues,  but  no  fnrther  (p.  182).  There  is  no  infection,  a?)(l 
the  pnx-i^ss  is  atill  lifcal,  tlioiiirli  cxtendinj^  more  widely  frnni  the  point  of 
inigiual  injury;  but  shotild  the  wound  become  infecte<l  by  a  pathoi^enic 
orsanisin,  a  true  Hpreadinjr  or  infective  inflamniatiun  is  developed,  the  limits 
of  which  il  ifi  imiMiHsible  to  predict  (p.  1h;^). 

Infl  am  motion,  is  also  divided  into  aonte  and  cbxonic,  aecordinp:  to  its 
irarjsity  and  dumtion.  The  symptoms,  terminations  and  etTei;ts  that  have 
(ilp»dy  i>een  described  are  those  which  characterise  the  more  acnt«  and 
ordinary  forms  of  the  process.  Chronic  inflammation  will  be  described  in  a 
role.'i^uent  ytan  of  tliis  chapter.  So-called  catnrrhni  iiiflarnmatJon  will  also  be 
dcjcril-*.!  st'parat-oly. 

PhlegnLonons  is  a  term  a])f>lted  to  an  acute  intlammatiim  in  which  tlie 
ivdinal  symptoms— i*edness.  swelling:,  heat  and  ptiiu^jire  well  imirked. 

lofiammalions  of  origans  are  also  di  vide<l  into  interstitial  ami  parexxcliyiua- 
tou.  By  the  former  term  is  meant  that  the  process  is  either  limited  to  or  most 
narkt-d  in  the  interstitial  fibrous  tissue  of  the  oriran;  liy  the  hitterthat  the  8i>ecial 
?<nrctures,  ji-S  the  epithelium  of  inlands,  nre  implicated  in  i\\M  morbid  process. 

Groupoufl  iuliammation  is  a  term  applit  d  to  the  procena  when  it  i.s 
*ccouipanic'd  by  a  firmly  cr»awuUited  fibrinous  exudation,  either  on  the  surface 
>if  a  membrane  or  in  the  gpftf-fs  of  its  tissue. 

The   liiMW!.  SuiNS  OF  IxFLAiiMATiox  may  be  referreil  to  five  heads  :  viz. 

I,  Atination   in   Colour ;  :!.   AKeralion  in  Size;   J).  Miniitiattion  of  Sensation  ; 

\,lncrms«of  I'em/terttitne ;  and  '».  Mni/i fiat  Hon  of  Fttnrlion  of  the  Pnrf  Affedeii, 

Tbefint  four  of  these,  redaetss,  awellinir,  heat  and  pain  {iiuhor  H  Tumor  cum 

f'^bre  tt  Dolore :  OelsiiB),  have  been  described  from  time  immemorial  as  the 

rardiuid  symptoms  of  inflammation.     Cert^iin  of  these  conditions  may  occur 

wpnmteU,  or  two  or  more  may  be  associated  tou'^'ther  without  the  existence 

yf  inflammation,  but  it  is  the  peculiar  jjroupinfj  toia'tlier  of  thotti  all  that  most 

"littinctlv  characterises  this  patholoj^icid  condition.     The  rchitivc  intensity  of 

these  ehanj^es  varies  preatly,  aecordin]tj  to  the  tissue  which  is  the  scat  of  the 

mfiaiTitnation  ;  thus,  in  mucous  membranes  and  in  the  akin,  the  altemiion  in 

<4oiir  IS  mnsL  marked;  in  areolar  tissue,  the  chancre  in   size  always  attracts 

tcution  :  and  when  a  fibrons  tissue  is  intiainvd,  its  sensibility  U-comea 

increased.     It  must  not  be  forgotten*  luAVi^vcr,  that  one  or  iinother  of 

ii)tteBitrn9  may  Ix:  absent,  especially  pain  and  heat. 

1.  Alteration  of  Colour  is  one  of  the  earliest  nnd  most  striking  signs 

'jf  inflimimation  ;   pint**  that  are  nutiumlly  perfee^tly  pale,  as  the  conjunctiva, 

■  most  vivid  red  colour  when  intiimieiL     Th*^  reilness  is  duo  to 

II   of  the  vesstils  and   the  accumuhition   of  red   corpusc'es,  and 

I'    inflammations,   |iartly    to    the   csca]>e   of  the    n^d   corpuscles 

■■u  Ml.  ...iffoia.     The  redness  of  acute  inflnnimation  varies  with  the  intensity 

"f  tbt  process.     Where  there  is  merely  determination  of  blood  it  disappears 

wnapleUjlv  and  readily  on  pressure  with  the  finger,  returning  nguin  with  the 
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9;rmt£«t  jxjfiBible  rapidity  the  momunt  i\\*i  finger  is  removod.     AVhen  m^ 
orculation  is  retarded,  llie  rednose  disappears  aud  returns  more  slowly,  aod 
«  Ivyx  rvd  s])(>t8  uiuy  rotDain  uiiBltered  by  pressure.     These  iire  cither  points  at 
wbioh  the  process  lias  reached  the  stage  of  stasis,  nr  at  which  red  (•ori)»ecle»     , 
^ve  e»cii[>ed   from   the  distended  capillaries  into  the  surrounding  tis«m-«.fl 
The  tint  of  the  redness  varies  also  according  to  the  activity  of  the  circulation^ 
through  the  inflamed  area.     When  the  flow  thnmgh  the  vessel    is  free  aod 
rapid,  the  infliuncd  Kurfacro  assanies  a  bright  scarlet  tiiit ;  but  where  ther»^  ifl 
4  tendency  to  stiigiiation,  either  from  tiie  feeble  state  of  the  putient's  circula- 
cion,  or  from  the  inflammation  hu\  ing  approached  the  Htage  nf  stasis,  the 
colour  becomes  a  dull  purple.     The  change  from  bright  red  t(.)  dusky  pnrpltt 
w  well  seen  in  phlegmonous  erysipelas,  when  the  circulation  through  the  inflamed 
akin  l>econies  impeded,  and  gangrene  is  threatening.   After  acute  inflammation 
it  Ih  frccpn-ntly  weeks  or  even  months  before  the  vesst'ls  regain  tlieir  normal 
t^me.and  until  this  has  taken  place,  a  certain  degree:-  uf  redn»_*88  will  remain. 

Rwlncss  is  not,  however,  a  constant  appearance  in  inBammutiou.  In  non- 
VMcular  jvaria  it  occurs  in  the  nearest  vascular  tissues,  and  not  in  the  part 
actually  suffering  from  inflammation.  In  inflammation  of  the  iris  the 
dilated  vi'Ksels  are  concealed  by  the  pigment,  and  tfie  change  of  tint  is  from 
tho  tmtnral  limwnish  or  bluish  colour  to  a  greyish  or  greenish,  in  coti6e<]uetioe 
wf  tt  yellow  tinge  given  to  the  aqueous  humour  by  the  serous  exudation  into  it. 

The  redncFS  of  inflammation  disappears  more  or  less  completely  after  death. 
When'  I  here  has  l>een  escape  of  the  coloured  corpuscles  red  spots  remain, 
({iving  rise  to  the  ap|»earance  known  as  **  pnuctiform  redness/'  In  »epticicmia, 
pywniia,  nnd  nmligniint  forms  of  the  acute  specific  diseases,  the  red  corpuscles 
birak  U|»  in  the  bk«xl  before  death,  staining  the  scnmi  and  the  lining  mem* 
biiuie  of  the  heart  and  great  vessels.  A  similar  staining  alwn}-s  tAkcs  place 
lifter  decomposition  has  set  in.  It  is  ]K-rfectly  uniform,  without  spots  or 
bnmching  linus,  and  must  be  carefully  distinguished  from  the  rediieas  of 
thOammntion.  Increased  redness  develops  also  in  the  most  dependent  parts 
ikflrr  death  from  gravitation  of  bhxHl  before  coagulation.  Thus  a  ooil  of 
Intestine  hanging  down  in  the  cavity  of  the  pelvis  may  become  redder  than  thr 
ftat  of  the  gut,  and  may  be  wrongly  thought  to  be  inflamed. 

'i,  AIt«ration  in  size. — The  swelling  of  inflnnied  tissues  is  due  to  the 
inereaftc<i  afflux  of  blood  and  to  the  exudation  from  the  vessels. 

Tho  swelling  varies  greatly  in  different  lotubries.     It  is  greatest  in  loo* 
lextures,  and  least  in  thorn-  which  arc  Arm  and  dense.    Thus,  for  instance*  in 
ttiflaininaiion  of  tho  areolar  tissue  of  the  scrotum,  the  swelling  is  much  greater 
Ihnu     in    inflammation   of    the  testis.      Inflummation    of   the  conjuueLifa 
iiccflsions   great   swelling,  that  of  the  sclerotic   but   little.     In   deuse   hanl 
•tnictures,  such  as  bone  and  ligament,  there  is,  of  course,  very  little  fiwelliog. 
If  inflammation  become  chronic,  the  swelling  may  temnnate  in  }K*mianent 
bT]terlr»'phy  or  thickening,  as  will  hereafter  be  described, 
'  So  much  of  the  swelling  as  is  due  to  hyperemia  disappears  after  death  ;  fchat ' 
rt>*iitt)ng   from   exudation    remains   unchanged,  and   is   an   important   pc«t-j 
mortem  sign  of  inflammation.  | 

'.    Uodification  of  Sensibility. — There  ia  in  inflammation  always  more 

wiiicii  )H  owing  purtly  to  increased  sensibility  of  the  ncrvrs,  possiUy 

(  of  blood,  but  chiefly  to  the  pressure  and  stretching  excroiaed 

■  ninol  branches  by  tlie  dilated  blood-vessels,  and  by  tbe  inflam-i 
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BuitOTj  emdation.  In  iDflaromation  dno  to  chomic&l  imtnnts,  snch  as  the 
prodvcts  of  putrefAction.  it  is  firttbaltly  in  part  due  to  the  direct  action  of  the 
im'Unt  on  the  nerve  endings. 

That  the  pressure  of  the  diluted  blood-vessets  really  is  a  cause  of  the  pain 
in  inflammation  ih  nhown  by  the  relief  derived  from  the  elevation  of  an 
Mifl^m««H  part.  In  inflammation  of  the  testicle  this  is  especially  marked,  as 
tho  wins  leading  from  that  ^^land  ure  valveless,  and  in  the  erect  position  the 
wei^t  of  n  column  of  blood,  two  feet  or  more  in  length,  acts  npon  the  vessels 
Bad  Kcndfl  to  increase  the  intra-vaacular  pressure.  We  frequently  find,  there- 
that  the  |Mitient  is  altogether  free  from  pain  while  lying  fiat  on  his  back  ; 
boi  the  moment  he  rises  into  the  erect  position  the  chanicteriBtic  sickening, 
aching*  and  throbbing  sensations  I'etQm. 

In  intiiitiunatiitn  of  or^ns  of  special  sense,  instead  of  actual  pain  there  may 
be  oome  alteration  iu  the  special  uervoUH  seasibilily  of  the  diseased  organ. 
When  the  eye  is  inflamed,  subjective  flashes  of  light  may  be  seen  ;  when  the 
«u*  u  diseased,  there  may  be  noises  of  various  kinds. 

Va  inflammation  of  the  bladder,  there  is  a  constant  desire  to  expel  urine ;  and 
taflammation  of  the  rectum,  there  are  frequent  attempts  at  deftecation. 
Pftin  is  one  of  the  most  prominent  nympcoms  of  inflammation,  and  its 
serves  a  nsefiil  purpose  Viy  preventing^  the  patient  from  nsing  or 
nOTing  the  inflamed  part.  The  intensity  of  the  pain  depends  more  upon  the 
■Cradiire  affected  than  on  the  violence  of  the  iuHammatiou,  beiu^,  as  a  rale, 
prar  •portion  as  the  tissue  affected  is  incapable  of  yieldiu^  to  the  prca- 

■■V  '1  on  it  by  the  dilate<l  vessels  and  the  intlammaton'  exudation. 

Heaoe*  in  s^eneral,  the  severity  of  the  pain  is  iu  inverse  ratio  to  the  swell- 
ing of  ibe  part.  Thus,  the  paiu  of  inflamed  boue  or  tibrous  tissue  is  excessive  ; 
Ibkt  of  areolar  tissue  triflinc:,and  in  erysipelas  of  the  scalp  most  pain  is  cxperi- 
mteed  10  the  ears.  I  a  some  forms  of  inflammation  pttin  can  scarcely  be  said 
to  be  |»resent ;  thus,  in  septic  peritonitis  there  may  Iw  little  or  none. 

The  chantcrer  of  pain  varies  according  to  the  se^it  of  inflammation.     When 

mnooos  membranes  suffer,  it  is  oflcn  of  an  itchinp:  or  burning  character,  aa  in 

eaajnnctivitis  ;  when  the  serous  membi-anes  of  the  chest  or  abilomen  are  at- 

^l^tii,  it  is  lanetnatiug  or  stabbinir  ;  itis:icLiug  in  osteitin  ;  throbbing  when 

^^i«  about  to  form  :  sickening  when  the  testis  is  nt}et*ted.    Inflammatory  pain 

•  always  tnen-ased  by  pressure ;  when  it  is  produced  principally  by  pressure, 

Iht  \mxi  i»  said  to  l»e  iender.     This  tenderness  is  of  great  service  from  a  dia- 

fRMtte  point  of  \iew  ;  it  may  be  elicited  by  direct  pressure  npon  the  part,  as 

^■{iMsezing  an  inflamed  testis,  or  by  preasing  two  surfaces  together,  as  in  an 

irfiokid  joint.    In  inflammutur)'  pain,  e8i>ecially  of  osseous  and  fibrous  tissues, 

ikoeu  tery  commonly  nooturual  exaoerUition. 

It  M  important  to  l>ear  in  mind  that  the  ])ain  in  inflammation  is  often 
vbcTcd  to  other  parts  supplied  by  the  same  nerve  as  that  Implicated  in  the 
iliiaad  area.  Hiese  reflected  pains  are  usually  referred  to  the  terminal 
of  the  nen*e.  Thus,  in  hip  disease,  in  which  the  branch  of  the 
to  the  joint  is  iniplictited,  the  pain  is  often  referred  to  the  inner  side 
iClhekneei.  where  the  tenuinal  branches  of  that  nerve  communicate  with  the 
tttenal  rntaneouB  and  saphenous  nerves.  In  deep-seated  inflammation  of  the 
^(lir  pflUtent  often  suffers  excruciating  pain  along  the  branches  of  the  fifth 
terrv  «ncr  the  whole  side  of  tbe  heaii  and  face.  These  reflected  pains  are 
(fttt  of  llic  greatoat  importance  in  the  diagnosis  of  deep-seated  inflammations. 
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4.  The  Teuperatnre  of  nn  extonml  part  of  the  liodv  w1k>ti  inflamed 
ftlx)vc  its  iiMniml  stiiiulard,  but  not  above  that  of  the  blood  in  the  left  ventricle. 
Til  iiiriiininmtioii  itf  iMternnl  orirnns,  Ibe  tt'infX'nitun' Hhch  only  hk  tbfj  trcneml 
he*t  of  the  biKly  is elevutod  by  tiie  iiiliauiiniitory  ft-viT.  Jolin  Hiintor  orij^innlly 
pointed  out  tliiH  fuct  ;  he  found,  in  u  c^ise  of  hyd^<H•<^Ic^  that,  a  tbi'mionK'ter 
inserU-'d  into  the  tunica  vaginalis  Btoo<1  ul  H'l  F.  Wfore  intluuimation  bad  been 
exnted  in  the  sac.  and  at  S*S75^  F.  ftft4?r  it  had  been  sot  np.  The  conolufion 
to  Ik*  dmwn  from  tliese  facts  is,  that  the  local  increaat*  of  tomiM-ratnrp  in  infiam- 
mntii-n,  wiion  it  occiira.  is  due  to  the  fioivof  a  lar^or quantity  nf  bloiHl  tbrouL'li 
thf*  part  and  ntit  to  a  df\elopMient  of  bfat  iii  tin-  piirt  itself,  dt'|jeudi.'nt  on 
incivased  tjssiKM'.lmnge.  This  view  hits  Xtoeu  confirmed  by  tlip  most  a-ivnt 
oltjiervationB,  carried  out  with  the  trrentt-st  exactitude  by  the  thermo-electric 
iipparuLuK.  The  opposite  view  has  been  maintained  by  J.  Simon,  O.  Wol>er  and 
others.  Tlie  fnet«  that  a  thermo-electrie  apjmratufi  hiu*  been  found  nec-eeaiiiy 
to  miMwure  the  variations  in  heat,  and  that  obeervers  of  the  irivatrnt  emincnoe 
have  held  op()osite  views,  are  sullieieut  to  sliow  tliat,  even  supposing;  beat  to  be 
developed  locally  in  intiamroation,  it  cannot  be  in  sufKcient  quantify  to  hsre 
any  spprcciablf  effect  on  the  Ketjei*al  temperature  of  the  body  or  nn  the  local 
prooesees  in  the  inHamcd  part.  T<t  th<.*  pjilieni,  however,  there  apj>ears  to  tva 
real  rise  of  ternjK'rarure  ;  as  Travets  truly  remarks,  "the  nerves  nieiutnn*  i; 
sensation  and  not  the  de^rree  of  heal/'  In  many  cases  the  ttensntion  of  ths 
patient  is  that  o{  hurnvyj  in  tlie  part,  although  the  actual  rise  in  tom|)emtar« 
may  l>o  luit  tritlinir.     This  is  owini:  to  the  exalted  sensibility  of  the  nervoe. 

.*!.  Modification  of  Function  invariably  occurs  in  inflammation,  and 
funtishen  important  local  N\nnpti mm.  Tha /•'inirtionfj I  Acfirift/ of  hu  or^nnh 
decreased  or  aliolished  durin^r  aeute  intiammation.  As  an  acute  inHammatioa 
is  always  the  result  of  wmie  injurious  intluenee  which  lowers  the  vitality  of  tb* 
ttflVcted  part,  it  is  evident  that  this  mnst  be  the  ciise.  The  condition  tt 
exttjTp^enitwl  in  wjme  cases  by  the  pain,  the  disordered  circulation,  and  tha 
pressure  from  exudation.  .\n  intianied  inusole  is  impaired  in  it^  |iower  < 
contraction,  and  au  inttained  gland  either  eeii^ea  to  se<*rete  or  yields  a  arc 
lion  altered  in  ci>mp<ifjition  by  the  admixturt^  of  pnttlucts  of  iudammatiou. 
The  natural  ttfip  of  a  [xirt  is  often  interfered  with  :  thus  the  bladder  caa 
contain  no  urine,  the  eye  can  bear  no  li^bt,  nor  can  u  joint  l>e  moved,  wheaj 
inHamcd.  Thtt  nornnd  processes  of  uvfrition  are  either  modified  or  urn'*ited  i 
hencij  wjftentn;r,  ilcirenenition,  or  even  <leath  of  the  affected  tissues,  arc  romnion 
atxMnnpaniincnt*  nf  inflHinmation. 

(■oNSTiTrrioNAi.  Symitomh.— The  severity  of  tlje  constitutional  symptoma 
will  de|X'nd  on  the  intensity,  the  cxt^.nt.  and  the  nature  of  the  intlamination,] 
on  the  [ifevion*!  state  of  (,he  |>alient's  heakh.  and  (tn  rhe  vital  imy>orLam«  nA 
the  part  alf'-diMl.  Thus  a  modurate  de>rn'<'  i>f  iiiHamnuition  in  a  part  of  nd 
vital  importaiiev,  im  the  skin,  and  iMXti^tioued  by  an  external  caufte,  an  ao! 
abriisiou,  jiives  rise  to  no  appreciiddc  constitutional  disturbance;  but  if  tlw 
part  affected  b*;  of  great  im|H>rtanc:c,  as  the  larynx  or  the  kidney,  the  (ren«td 
«M  I  Litinally  severe.     The  nature  of  the  inthimmHtiou  and  ol| 

it-  iidiuence  than  any  other  condition  in  the  ronstitutional 

etlVvis.  Simple  traumatic  inflammation  j^'ivcH  rise  to  sympionu  of  alighlj 
0«vcrity  and  Hhuri.  duration  :  while  Heptic  and  infective  intlammationa  ofteft 
prove  fatal  by  the  disturbance  they  cause  in  the  syatem  nitlier  tlian  bj  thaJn 
local  effects.  \ 
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ktory  or  Bjmptomatio  Fever. — The  constitutioiinl  disturbaooe 
in  inflammutiuu  iih*:iya  asyunu'S  tin-  form  of  fever.  Inflammutory  fever  is  a 
ODttseqOeuoo  of  tlie  Im'-al  uncctiuii.  It  is  thus  oleurly  distinguished  from  the 
00-cslled  eawDtiftl  fuvrrs,  in  which  the  febrilo  condition  cither  ocnirs  without 
ADT  local  inHiunrnation  or  pi'ccedes  the  local  atTectioii  by  h  distint.-!  intorval,  as 
in  the  ftcut«  specific  diflcascs.  The  one  fssentiul  symptom  of  all  forms  uf  fever 
is  eluvation  nf  ilie  ternperaturi'  of  the  body,  or  pyi-exia  ;  without  this,  fever 
cannfit  be  iaid  tu  1k>  present. 

lu  btAlth.a  baluiiee  is  maintained  between  heat-prudacbion  fthermo-genesis) 
•Ad  hviU-loss  (thcrmo-lyeis),  and  thus  the  constant  normal  tem})erature  is 
OHUDUitied  (thermo-taxis).  Heat-production  takes  place  chiefly  in  the  muscles 
ud  krire  Rlandalar  organs  ;  heat-loss  takes  place  cliiefly  by  radiation  and 
erspoiHtion  of  water  from  the  skin  (70  to  80  per  cent,),  and  by  eva|)oi*aiion 
from  the  luu^,  and  warming  the  air  respired  (15  to  III  per  cent.).  Both  the 
prodnotioD  and  the  discharge  of  heat  are  under  tht-  control  of  nerve-eentrcs,  the 
exact  situation  of  which  is  not  determined,  but  they  probably  lie  above  the 
nednllA.  Heat-regiilatioD  must  net^cssarily  also  be  controlled  liy  ncrvc- 
ocQiltA.  All  these  centres  must  also  be  in  some  way  ass^iciated  wich  the 
vveo-motor  centres,  as  variations  in  the  circulation^  in  the  licat-produciug 
aod  hcal-*lisch.irgint:  orgaus,  accompany  all  variations  in  heat-production  and 
In  fever  these  various  mechanisms  are  deranrred  in  such  a  way  as  to 
an  elevation  of  the  boilily  tempemture,  but  the  lieat-reguhtiou,  though 
decmos^,  is  not  abolishes!.  The  normal  morning  fall  and  evening  ri&c  persist 
m  almiw^  all  febrile  conditions,  hut  the  variations  are  greater.  Another 
evidence  of  the  derangtrmcnt  of  the  heat-regulating  mechanism  is  thut  externa! 
ch»a|^  (vf  temperature,  especially  cold,  produce  a  much  greater  variation 
in  the  budily  heat  than  in  health. 

rideut  that  an  elevation  of  the  bodily  temperature  would  result  frtim 

beat-priKlucliou  without  a  cotnpeus;itiDg  increase  of  heat-discharge, 

fn>m  diminished  discharge,  production  remaniing  the  same;  and   many 

oCber  cotubiualions  may  Iw  imagined.     There  have  consequently  l>een  many 

of  fever,  which  it  is  impossible  to  discuss  here,  but  the  following  facts 

iveu  as  generally  agreed  upon  at  the  present  time. 

!r  there  is  an  increased  prrxluction  of  heat,  not  merMy  a  diminished 

le  actiitU  amoimt  of  heat  produced  may  or  may  not  be  greater  than 

ni^t  oeenr  in  the  same  indi\nduii1  in  health,  on  full  diet  and  in  active  cxer- 

car,  bat  tt   is  always  out   of  proportion  to  the  conditions  under  which  the 

paJonl  is  plac^  its  to  diet  and  exercise  during  tbe  febrile  state.     That 

tnHMnl  beftt-pnxluction  takes  place  is  proved  by  the  evidence  of  excessive 

line<i  'I  as  the  di.sap(>cMrauce  of  fat,  the  wasting  of  the  muscles,  the 

■neMT'!  n  uf  urea  and  carhonic  acid,  and  by  calori metric  observations 

«  -  which  the  febrile  state  has  been  artifitTially  induced.     There  is 

lk>  -:( !-  i-irrease  in  the  1(.«8  of  water  by  the  lungs,  and  often  from 

ttr  editions,  such  as  the  rigor  following  o^terations  on  the 

pttW-uriuury  urgaUh,  the  contniction  of  the  cutAncons  vessels  may  act  as  one 

4tlwQerweM  of  the  elevation  of  temperature  by  diminishing  the  lo«a  of  heat 

biaith»tkin  ;  but  this  is  merely  an  accident  and  not  an  essential  feature  of  fever. 

The  todvaeod  production  of  heat  takes  place  throughout  the  body,  being 

iitt  icCive  in  muscles  and  glandular  viscera.     It  is  certainly  not  dfvelo|>ed 

feftoj  tppreciable  extent  in  the  intlamed  area,  for,  as  before  stated,  the  latest 
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ohsi'rvntionB  U-nd  tii  prove  that  there  is  no  dcvatinn  of  temperature  nbovai 
thnt  of  the  Mood  in  the  part  actually*  inflamed  :  and,  even  snppo^inir  thc»t' 
obfiervntiuns  to  be  erroneouB,  it  is  evident,  from  the  dillicully  in  detectini?  it, 
that  the  heat  develo])ed  in  the  area  of  iuHammatinn  must  be  extn'melv  small 
in  amount  and  quite  insufficient  to  account  for  the  eleralion  of  the  tciu^teratnra] 
of  the  whole  hwly  by  several  degrees.  The  fever  is  not  caused  by  the  pain 
usually  arcompanyini;  inflammation ;  for  experiments  have  shown  tliat  irrilnti*'il 
of  sensory  nerves  tends  rather  to  lower  the  tempei*atnre  by  cansing  a  certain 
depree  of  shiw-k. 

It  has  bet'ii  clearly  proved  by  ci|»eriment  that  fever  can  be  induced  by 
injeotinj,^  into  the  blood-stream  noxious  materials  of  various  kinds.     Sulistanccs 
which*  when  thus  injected,  cause  fever  are  said  to  p«)88es8  **  pifrofjrnir  prv-i 
j)eriu>s.*^     A ruouj^st  the  substances  possessinjr  marked  fiyro<:euic  propiTticR  ili 
the  lymph  returning;  from  an  inflamed  area,  charged,  as  it  is,  with  the  pro i 
dactfiof  thedestmctivcchaui^eswhich  are  going  on  in  the  part.     It  haaalreadyi 
been  stated   how  largely  the  flow  of  lymph  is  increiised  during  acute  inAain-' 
matiori,  ounces  returning  from  the  diseased  part  where  drachms  return  from 
the  corresponding  sound  jmrt.     It  is  evident,  therefore,  that  the  effect  pro- 
duced cm  the  blood  during  inflammation  may  l>e  very  considenibh-,  and  trill 
^Tiry  with  the  extent  of  the  iuflanimution  and  the  amount  of  lix>al  de«trncLivei 
tissue-change  which  is  going  on.     One  substance,  which  must  fre<iuenlly  !» 
present  in  considerable  tjuantitics  in  the  lymph  returning  from  an  inflamed 
area,  viz.  tbe  so-called  '^  tibriu-fernient,*'  |ios&esses  very  powerful    pyri.gvnic, 
properties.     This,  it  will  U-  remembered,  is  one  of  the  elements  concerned  id  i 
the  formation  of  fibrin.     It   is  supposed  to  be  yieKle<l   np  by  the  whiwl 
corpuscles  whicli  become  disintegrated  during  the  prctcess  of  clotting  of  the 
blood.    It  is  found  in  considerable  excess  in  the  serum  which  can  be  sqaeeaed 
out  of  a  fri'shly  formed  coagnlum  ;  and  as  coagulation  of  an   inflanimatury] 
exudation  is  the  wime  process  as  coagulation  of  the  blootl,  it  mny  rraaonaWjH 
be  concluded  that  fl brin-ferment  exists  in  considerable  amount  in  the  serous] 
fluid  which  drains  away  from  a  surface  or  an  area  iu  wliicli  an  intlamumtory 
exudation  is  ooagulatiug,  to  form  the  so-called  **  plastic  lymph.**      KohlerJ 
EdellK'rg,  Birk.  and  others  investigated  the  eflfecls   of  the  injection  of  iM 
free  ferment  into  the  circulation  of  animals,  and  found  that  in  very  lai^l 
doMfl  it  causes  coagulation  of  the  blo(»d  in  the  right  side  of  the  heart,  and] 
death.     In  smaller  doses  it  gives  rise  to  a  febrile  disturbance  closely  resembling] 
that  pro*luce<l  by  the  injection  of  putrid  snlistances.    The  fevLT  varii«  in  io-l 
tensity  with  tht*  qnimtity  of  the  ferment  injected  :  and,  if  this  Ihi  sufficientlH 
small,  the  animal  nTovers  without  serioussymptoms  after  an  elevation  itf  tcrap^j 
raturc  of  shurt  duration.     There  seems  to  be  no  reason  to  doubt  the  accuracyl 
of  these  observations.     Large  numbers  of  white  coipngcles  are  believed  to  M 
disintegrated  in  the  proc(>8s  of  coagulation,  either  of  pure  blood  or  of  an  io-i 
flammntory  exudation.    The  theory  of  *^  frmimt-ptHrofnTig  '*  may  thus,  in  partj 
At  toast,  account  for  the  fever  that  always  jiccompanirs  simjile  iuflanimntioDtl 
and  large'  wounds,  even  with  aseptic  dischiirges,  and  that  t.K.vft8ion:il!' 
extciutive  extravasations  of  blood.     Only  under  ver}'  exceptional  eircu: 
in  the  tinman  4u)ijtH*t  could  the  dose  of  tbe  ferment  be  <hu(!!cienc  to  mn^  thttj 
more  severe  symptoms  that  have  been  experimentally  produced  in  animals  A 
but  |H>sHibly  the  explanation  of  some  cuscs  of  death  from  canliiu'  thromlx)«iu 
tlmt  is  to  say,  ante-mortem  ooagaljition  of  the  blood  in  the  right  side  of  thai 
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H^^Hld  the  pntmonarv  urten%  may  lio  found  in  t.ho  prcsrnco  of  nii  p.xcc'sa 
HHHPBbrin-ft'niient.    The  fcNcr  pntduced  by  tiic  entrance  into  tht*  rircula- 

tioo  of  the  proihicte  of  heitllhy  inHnramntion  is  the  only  form  tn  which  the 
■MB  "  infliunmatory "  win  pruperly  U*  applied;  hut  praotii-ally.  in  a  very 
P|h»  proportion  of  ctwt'S,  tlie  pure  inflammnton'  ft-ver  is  complicated  by  a  dia- 

twmoee  reaultiDjtj  from  thu  admixture  of  the  products  of  putrefaction  or  of 

spaoiflc  infoctive  prc>ce5se8  with  those  of  the  simple  inflammation.  In  fact  the 
I |vndni*tonf  decomposition  are  amongst  the  most  pi^werful  of  all  pyrogenic  sub- 
|||MMkSfid  we  have  already  seen  that  locally  they  are  amon.i<:st  the  most  potent 
^UPy  inflammation.     The  prodncta  of  putrefaction  of  animal  snbstanceB 

«w  ao  Tftried  and  uncertain  in  their  chemical  composition  that  it  is  better  not 

hi  ftUonpC  to  specify  them.  This  mucli,  however,  may  be  said  to  Ite  proved, 
[UuCin  the  cose  of  onlinary  putrefaction,  the  chemical  products,  and  not  the 
nMrDSDDpic  orjpinisms  which  invariably  uct'omptiTiy  the  process,  are  the  real 
Lytiftagm  both  of  the  local  inflammation  and  of  the  febrile  disturbance.  The 
^Bpiuns  of  simple  putrefaction,  as  before  stated,  can  live  only  on  dead 
PBer  ;  and,  if  they  happen  to  enter  the  circulation,  they  speedily  perish,  unlike 
fibc  trqe  iwnisitic  or  pathogenic  org;anisms  which  accompany  many  infective 
Iflitawirt  and  prow  and  flourish  in  the  living  tissues  or  blood.  The  ofTect  pro- 
[AMsed  by  the  ulworption  of  the  prrMlucts  <if  putrefac'.icm  is,  therefore,  propor- 
[tioBal  to  the  dose  :  the  poison  has  no  power  of  multiplying;  in  the  system  and, 

if  thedcHK?  Ijem't  toogjreat,  it  iH8[>eediIy  eliminated  without  seriimsconseijuencea. 

If  the  dote  he  cvcesi^ive,  it  gives  rise  to  a  train  of  symptoms  which  will  be 
1 4»cnb«d  in  the  chapter  on  septicaemia.  The  products  of  putrefaction  are 
I  ilnogbccl  with  invest  readiness  from  a  raw  surface  or  the  charred  surface  Icfb 
I  by  ■  born  ;  but  it  is  si\id  that  the  ease  with  which  they  are  taken  up  is  i^reatly 
I  teiiiUM^d  by  the  application  of  some  chemical  caustics,  especially  chloride 
I  *i  Boc  Healthy  g:r:»niilatiun-tissue  fonns  an  efficient  barrier  to  absiirption 
I  SD^  ofdinary  oiindlticns  (pn*8umabty  from  its  possessm^  no  lymphatics)  ; 
I  l«t  tf  sljpbt  dej^rees  of  pressure  the  pyrojrcnic  substance  passes  readily  through 
I  it-  Thus  in  a  lar/e  wound,  such  its  an  amputation,  if  there  is  perfect  drainage 
lijjl  no  deoouijMwition,  the  febrile  disturliauce  is  very  slijj;ht  and  of  lirief 
^Hhlkici,  ceasing  by  the  third  day  at  the  latest :  if  there  is  decomposition  of 
^^p'^Ti.'T.f.r.'.Ht  the  fever  is  higher,  and  reaches  its  maximum  by  the  thitd  day, 
^B*^  Inally  as  the  granulation^t  spring  up  and  form  a  barrier  a;:^insl 

^TTOcT  atjeorplion  ;  if  with  decomposition  there  is  insufficient  dniina^^  and 
I  ^  vDUid  be  of  sufficient  size,  the  patient  may  receive  such  a  dose  of  the 
I  fMadB  of  pulrefactiim  as  to  die  j>oisoned— a  condition  which  will  Im?  do- 
I  vfted  in  Ihr  chapter  on  Septicffimia.  If  after  the  {granulations  have  sprung 
I  >p»d  fever  has  erased,  an  accnmulatiou  of  putrid  matter  takes  place  in  the 
I  witTofUw  wonnd.  and  there  is  such  a  want  of  drainn^^e  that  the  fluid  is 
^fH  fp  at  Bome  detrrvc  of  pressure,  the  fever  and  liN-al  inflammation  will 
^^bni{  bat  shoold  the  drainage  lie  made  ix'rfect,  they  will  again  cease.  It  is 
^^nvirdae  to  these  two  cjiuses — the  products  of  destructive  tissue-change 
r  <*irxsfkL)on  in  simj^Ie  inflammation,  and  the  pyrogenic  products  of  putre- 
I  taiRm  to  «rptic  inflammations— that  is  commonly  spoken  of  as  "surofical  or 
L  4IbmUc  fever  ;  '*  but  tln-se  terras  should  prny»erly  he  limited  to  the  former 
■Bli^  noaditiofis  as  U'ing  a  fever  inKepamlile  from  any  laru^*  wound  or 
H^iy,  eren  when  subcutaneous,  luid  the  term  *'  septic  fever  '^  should  bo 
IjHiltiful  far  the  latter. 
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Fever  is  niso  a  i-onstant  uccompaniiueiit  of  acute  inft'ctive  influmnintion* : 
that  18  to  «ky.  of  ihoHe  conditions  in  which  ti  virus  is  present,  which  haK  lx-*'n 
proved  in  most  cases  to  he  a  micro-oiyanism,  which  multiplies  in  the  livinj; 
body,  either  lucully,  as  in  local  spreading  or  infective  inflammation,  or  gene- 
rally,  afber  entering  the  hlnod  from  the  orit;inu1  centre  nf  infi*etion«  hh  in  manr 
forms  of  septica'niia  and  in  pyannia,  malijrnunt  pustule,  &e.  The  fever  in 
these  cases  is  due,  in  |wirt  at  least,  to  the  jwlmixture  of  the  chemical  jiroiluccs 
of  the  (jrowth  of  the  orjianinm  with  the  bl(»od.  That  these  8ul>fitnn<'e»  arr 
capable  of  cxcitinijr  fever  has  Ifeen  proved  by  the  injection  of  the  prodacta  of 
their  growth  on  artificial  cultivating  me<lia. 

Fever  may  als*)  l>e  caused  by  the  presence  in  the  blood  of  chemioal  wib- 
stances  generated  ii»  the  Uxly  itself.  The  most  simple  example  of  this  is  tin* 
fever  (hat  aceomjmuies  an  iittack  of  jroiit. 

It  has  hefon*  lK>en  [K)inted  out  that  heat-prodnetion,  heat-dischargo^  and 
heat-re<(ulation  are  under  the  eoutrol  of  the  central  nervous  system.  Twu 
theories  have  been  held  with  regard  to  those  fevers  which  are  due  to  the  ad- 
mixture of  pyi-o^fenic  substances  with  the  blood:  the  first  is  that  the  pyrogtnic 
8ul)stance  acts  diret^:tly  on  all  the  tissues  t>f  the  b<Kly,  fjivin;^  rise  U»  increa*<^i 
tisflue-chau^'e  with  development  of  heat  ;  and  the  secttud  is  that  the  inipun* 
hlood  einmhitiiig  thrriuj»h  the  brain  disturlw  the  hcat-controllinfr  centre,  and 
thus  indirectly  acts  on  the  tissues.  The  latter  is  the  view  generally  accepted 
at  the  present  lime. 

\\i:  are  yet  very  far  from  fully  understanding  the  exact  nature  of  fever  ;  hut 
what  we  do  know  is  of  iinmeuhL'  practical  value.  We  know  that  in  the  uinjoritj 
of  cases  in  which  fever  forms  u  serious  feature  in  surgical  practice,  it  is  due  tf» 
the  entrance  into  the  circulation  of  noxious  mateiials  generated  k»c-aUy«  and 
that  in  its  treatment  our  first  object  must  be  to  arrest  the  formation  of  the 
pyrogenic  raiUerial  by  local  means.  For  example,  in  an  acute  aljscess  a  Huid 
containing  the  products  of  destnictive  tiR«ue-<*hangc8  is  pent  up  in  a  C4ivity  at 
some  deinen  of  pn-ssupe,  and  a  certaiin  proportion  of  the  pyrogenic  material  it 
contains  is  constantly  finding  its  way  into  the  circulation.  Open  the  abficc« 
and  cut  olT  the  supply  and  the  fever  at  once  subsides  ;  but  if,  for  want  of 
dmiuage,  the  ruvity  611s  agiiin  and  its  contents  1h?  allowed  to  deeuniposi*,  the 
fever  will  return  nionL*  severely  thanltelbre.  as  putrid  matter  is  more  ytowerfullv 
p)Togehic  than  the  products  of  simple  infiammation  ;  0]Km  up  the  cavity  and 
drain  it,  and  again  the  fever  will  subside ;  but  possibly,  supposing  the  patient 
to  be  exfxised  to  infection  in  an  unhealthy  and  overcrowded  hospital,  &  viniSi 
eniMible  of  nnilliplying  in  the  surrounding  tisanes,  and  perhaps  of  increaaiuc^ 
like  a  ferment,  in  the  blofKl  it>4elf,  may  find  its  way  fr*mi  without  into  the 
abscess  cavity  and  thence  infect  the  whole  system,  ludcrsueh  citvunistAn<T9v 
the  mere  htcul  treatment  will  no  longer  be  ai>le  to  arrest  the  febrile  di^Xurb- 
anoe  ;  and,  unlesa  the  |»atient  have  sufficient  vitality  to  resist  itseReotSta 
result  inu-it  follow. 

Bymptoma  of  Fever  in  General. — Although  infimnmatory  fever  or 
pyre.xia  pn-senli*  clinically  many  varieticj*,  certain  symptoms  are  cftmojun  ta 
all.  The  find  and  moiJt  imjiortant  of  tlicse  is  fhvation  of  fttuftrraiitre,  as  shown 
by  the  thermometer.  All  temperatures  above  yii'.'i'  F.  (.S7*ri"  C)  must  U*  con* 
sidered  as  indicating  fever.  The  fever  is  considered  slight  nnlcss  the  thermos 
meter  rises  aU>ve  1«mv6'  F.  (.S8'  i\)  ;  up  to  ab.ut  lO^-,"."  F,  (.W  C.)  it  il 
consideri^d   moderate:  from  It»2'ri*  F.  (3y'  C.)  to  lOJi*'  F.  (40*5*  C.)  Uil 
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Ipolwn  of  II?  hi^h  fever,  and  nbovc  that  ftoint  the  tavm  ht/f>€rftyrrj'ift  is  applied 
^  it-  Ktw  pfitieiitd  itrovor  from  ftny  febrile  condition  in  which  the  thormo- 
Iftbr  ri«ps  above  107"  F.  (4l-(;'  C). 

^^Pli*  teiDperutiin?  is  usuaHy  taken  in  thi*  axillii,  hnt  ocoasionully  the  mouth 

\tr  rectum  in  u^ed  instead.     In  taking  the  temperatiin*  in  the  mouth,  the  bulb 

iK-rmomeler  must  b*.'  put  under  the  tonjrue  and  the  lips  kept  firmly 

•  r  thnjt?  miiicil^s.  Fn  the  mouth  and  re*jtum  the  tenifwratures  regis- 
P*Tvd  ATI*  iibout  half  adejfrce  hijrhcrthan  tliose  in  the  axilla.  The  temperature 
En  nil  inflnmraatnry  fevers  shows  the  niorning  fall  and  evening  rise,  comraon 
tn  neafly  alt  febrile  ronditiouH. 

ta^lAny  febrile  conditions  arisinif  in  surgical  practio,  especially  those  con- 
IPtod  with  actiLe  suppuration  and  Romo  fomtH  of  b1(K»d-p(>iKoning,  are  ushered 
in  by  ekiiUw«s^  tthwirmfi^  ov  a  ri/jor.     A  well-marked  rigor  comni'.'nces  with 

•  fviMAtkiii  of  cold,  accompanied  by  great  nervous  depression  and  anxiety, 
Hco  anKkiinttn^  to  fear,  on  the  part  of  the  patient.     The  feelinir  of  cold  is  so 

Be 'I    '    ■       :ttient  covers  himself  with  hot  clothing  and  shivers  beneath 
p  <•:  '  til!  his  teeth  chatter.     If  durinjr  this  rohi  sfmjf  of  the  rigor 

llw  Ipoip^raiurf  in.'  taken  in  the  mouth,  it  will  Xm  found  to  be  greatly  above 
.Honnal,  often  n^  high  ns  Kto^  F.  If  the  temperature  had  been  taken  Itefon* 
rigor  commfuoed  it  would  have  been  found  that  the  rise  in  the  thermo- 
BTfrne  tinie  before  the  Bensation  t.tf  chilliness  set  in.  During  the 
face  is  pale  and  the  whole  surface  of  the  body  is  more  or  less 
The  surface  temperatua»  of  the  extremities  Ip  not  raise<l  and  mav 
^  be  «abcM>rmAl.  This  is  due  to  the  contraction  of  the  arteries  of  the  skin, 
k  vbieh  M  Uie  cflsential  feature  of  the  cold  stJige  of  a  rigor.  The  bloodless 
HMpdUion  of  the  skin  thus  induced  is  the  cause  of  the  sensation  of  cold,  and 
^P^^Vmiiing  the  l(«s  of  heat  from  the  surfai'c  it  take>4  some  part  in  producing 
^  tSr  fnpid  clevatinn  of  temperature.  After  a  time  varying  from  ten  to  twetity 
mifuitM  or  even  more,  the  contraction  of  the  cntaneous  arteries  yields,  and 
«  cam«|iot)ding  dilatation  follows.  The  surface  of  the  body  lie<vjmes  red,  the 
Uot  it  fluahcd,  the  skin  I.K*comes  moist,  and  grH,dually  a  profuse  perspiration 
•U  in — eulHcient,  in  many  cases,  to  soak  the  slieets  of  the  bed.  During  this 
hti  atay*  o\  i\\v  rigor,  the  [latient  feels  intensely  hot,  although  the  thermometer 
ilfeQW  UmC  the  ti'm]K'rature  is  rapidly  falling,  the  loss  of  heat  from  eva[)oration 
■'f  tbe  penpiration  being  occessarily  very  great.  In  half  an  hour  or  more  the 
•VMtin^  ceaMN  and   the  whole  rigur  is  over,  leaving  the  patient  weak  and 

Ib  all  forms  of  fever  there  it^  incrntJtf'ff  frff/wnnj  of  the  hearfK  beat.  This 
Xa^a  mle,  proportional  to  the  elevation  ot  the  temiKTature  and  to  the  degrr* 
^tntkoaa  of  tfa»  patient.  The  respimtion  is  increa>«ed  in  frequency,  usually 
tathevuDe  |iro[iortiou  as  the  pulse.  The  face  is  generally  flushed,  but  by  no 
i^mm  ftlwuys  so. 

Aaolber  ftputure  common  to  all  fonns  of  fever  is  fmaciatiuv  tnni  loss  of 
*"*y/A.  The  rncreaHwl  pntrlnction  of  heat  must  he  regarded  as  work,  and 
<<H0|aentIy  during  febrile  disturUmces  the  patient  may  becxiK-nding  force  as 
Mjras  if  he  were  carrying  weights  or  climbing  mountains.  At  the  same 
iMe,  hia  appetite  is  lessened  and  his  powem  of  digestion  and  Hssimilation  of 
bad  nrfaoni.  Tlir  rapiil  exiianstion  and  emaciation  of  many  fevers  is  there- 
fav  MjI  to  be  wondernl  at. 

Thini  is  always  one  of  tlio  most  prominent  symptoms,  and  the  ajipetite  is 
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diniinishvd  or  lost.  In  almost  all  high  febrile  conditions  theix*  ia  dryntM  of 
//ir  skin;  for,  although  in  fever  there  is  an  increased  diminatioo  of  wiitrr,  this 
takes  place  chiefly  hy  the  Iiin^js.  Ti)e  mucfjus  menibraue  of  the  altmeiitarj 
ranul  also  secretes  U-88  than  uutnra),  and  t^  this  cause  are  ilue  the  dry  ton§w, 
the  accumulations  on  the  teeth  and  lipe  or  aordes,  aitd  the  cofi^Upation  to 
fiiinmonly  met  witli  in  fever. 

In  all  fehrile  conditiona  there  is  a  feeling  of  lassitude  or  nrearintass,  and  % 
marked  disinclination  to  bodily  or  mentiil  exertion.  Heailache  is  a  commoB 
symptom,  lo  tite  earlier  stagea  of  very  acute  febrile  disturbance,  there  may 
he  deh'n'um  of  a  violent  form  :  in  the  later  stages,  when  the  strength  is 
becominj;  exhausted,  wandering  or  muttering  deliriuiu  is  common.  The 
patients  sleep  is  disturbed,  he  is  restless  at  night,  and  delirium  is  more  often 
met,  with  at  that  time  than  durin*:  the  day. 

Fever  ia  said  Ut  termiuaie  l)y  lysU.  when  the  symptoms  giadually  stilmidc; 
and  by  Criais,  wht'ii  the  fall  of  tfrnperuture  ia  sudden.  In  the  latter  case,  it 
is  often  ace^>inpanied  by  a  "d-i'/mvz/  evaciuth'o/t"  as  a  free  How  of  urine  coo- 
taioing  a  large  qunntity  of  lithates,  a  prt)fuse  perspiration,  or  a  watery  dtH- 
charge  from  the  bowels.' 

•Scvei-e  fever  of  any  kind  always  leaves  the  patient  weak  and  anfemic,  io 
cooaequenee  of  an  excessive  destruction  of  the  re<l  corpusclea  In  the  mo»t 
extreme  forms  of  septic  fever,  this  takes  [tlace  to  such  an  extent  that  tlie 
plasma  iMX^mes  staiue«l  during  life  by  tlie  colouring  matter  of  the  disinio- 
gratinir  corpuscles. 

The  uriiia  in  all  febrile  conditions  is  scanty  and  bigh-colnnred.  It  contains 
an  exeew*  of  urea  and  umtes,  and  often  a  defioien<*y  of  chlorides.  Albumen  is 
frequenLly  met  with  in  all  forms  of  fever. 

The  blood  in  inflammatory  fever  doubtless  aiidcrgoea  imfKjriant  changvs, 
but  their  exact  nature  is  stilt  imperfectly  uuderstcMjd.  In  the  days  when 
TCnesection  was  a  regular  (»art  of  the  treatment  of  every  febrile  condition, 
much  attiMitiuii  wiis  paid  to  the  blood  that  woa  drawr..  It  was  noticed  lb 
iu  many  acute  iuHuniinatory  atVections  the  blood  eoagulaies  slowly,  and — |»artlf 
from  this  cautte  and  partly  from  the  rapid  running  t4>gether  uf  the  corpuvclr* 
into  dense  masses,  which  sink  quickly — an  upper  colourless  layer  of  coagulated 
fibrin  free  from  re<l  corjuiseles  is  left  at  the  top  of  the  clot  when  it  is  allowed 
to  form  quietly  in  a  deep  vessel.  The  tough  layer  of  yollowish  fibrin  thus 
formed  received  tlie  name  of  the  '^ buff y  c not. ''''  The  al*sence  of  c<»rj)a«cloi 
allows  the  contraction  in  the  colourless  part  of  the  clot  to  l»e  much  mof« 
complete  than  elsewhere,  and  its  upper  surface  conHe<iuciit1y  isdepreesed  in  the 
wiitre,  Ixing  "fw/'/W,"  as  it  is  termed.  The  "i»utf  and  cup**  were  formerly 
much  uaed  as  guides  in  t.'stiniating  the  intensity  of  the  inflammation:  it 
has,  however,  been  shown  that  the  buff  may  occur  in  other  omditiMns  of  tbe 
system,  as  in  plethora,  or  pregnancy,  or  after  exercise,  without  the  occun>?QO0 
of  inHamnmtiou,  The  cnpiKid  shape  of  the  clot  is  in  some  degree  depi^ndent 
on  the  shape  of  the  vi'Ksel  into  which  the  blood  is  received,  U-ing  most  marked 
when  it  is  deep. 

The  changes  that  occur  in  the  plasma  are  due  chiefly  to  the  admixture 
therewith  of  the  pnMhu'ta  of  iulluinmittinu  taken  up  frum  thr  affected  part  by 
the  lymphatics  uiid  blHiKl-vessi.ls  :  und  it  is  evident  therefore  that  they  must 
varj*  considerably  acctirdini:  t<t  the  nature  and  int^-nsity  of  the  locjil  process 
If  the  intlammatiou  atlVctft  lomo  important  organ,  the  function  of  which  is  to 
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in  the  prcpamtion  of  tlie  blood,  or  to  eliminate  from  it  the  prodncts 
hnuge,  its  compoRition  mnst  be  raatiirinlly  altered  ;  but  it  ib  at  pre- 
||HK|||bjM(^  to  stiitc  with  auy  definitcuess  the  to(act  nature  of  the  chnuges 
UBMSllfr  t'^'we.  lu  simple  iuliamniatioua,  tlio  fluid  draiuing  away  from  the 
mfibmcd  area  contains,  as  Ixffore  stated,  an  cjccess  of  the  so-called  fibn'D- 
Ivrment,  and  it  is  po(»^ihly  due  to  this  that  the  amount  of  coagulated  tibriu 
vbieh  OiD  be  obtained  from  a  gireu  (piaatity  of  blood  is  increased  in  some 
inflammatorj  affections.  In  inflammations  accompanied  by  putrefaction  of 
Ukr  discharges,  the  products  of  decomposition  are  added  t^)  the  flnids  entering 
the  circniation  by  means  of  the  lymph-stream,  and  with  these,  microscopic 
aiganiaiDa  often  find  their  way  into  the  blood.  The  bacteria  which  nccom- 
fmojr  cifiilnary  pntref:vtion  soon  perish  in  healthy  blood,  bein;^  apparently 
iacAfabUr  of  finding  nutriment  amongst  living  tissues.  lu  true  infective 
bUbouDationsi  thu  iuHauimatory  products  which  enter  the  blood -stream 
■aj  in  aome  oaaea  bear  with  them  organisms  capable  of  multiplying  amongst 
tiia  tiring  tittoe  and  giring  rise  to  secondary  local  mischief  or  fatal  general 
tUwMe. 

The  rorfttuchs  of   the  bloo<l,  both  white   and   red,  may  show  considerable 

(Wviatiun  from  the  normal  standard  in  nnml^r  during  iutiamiuation.     There 

ii  BO  reasoD  to  believe  that  in  simple  inflammations  there  is  any  material 

ctaaoge  in  the  number  of  red  corpuscles  ;  but  in  infective  inflammations  with 

fever  and   in  those  accompanied   by  the  absorption  of  the  products  of 

on,  there  is  uud«mbbedly  a  rapid  destruction  of  the  red  corpuscles. 

o«H«  they  often  show  a  tendency  to  ag^retration  in  irregular  clusters 

of  the  well-fonne*!  rouleaux  seeu   in   normal  blood.    The  number 

ol  white  coqiUK-les  in   the  blood  during  inflammation  has  been  said  by 

Vlreboii,  UuUiver,  and  others,  to  l>e  iucreaAed.    T.  P.  <iostling  has  ma^le  a 

•enci  of  observations  on  this  point,  in  the  wards  of  University  C<»llege  Hos- 

pilaL    TTbc  c<tq)U8cles  weix*  counted  by  means  of  Gowers's  hiemocytometer, 

TW  condasioos  arrived  at  were  briefly  as  follow :  The  white  corpuscles  are 

inoBued  in  the  blood  in  all  inflammations  reaching  tlic  statue  of  suppuration, 

V^tdaHy  if  the  pus  is  [M*ni  up  in  a  cavity  ;  they  are  also  slightly  iiicreaned  in 

IMDCbymatous   inflammations   such   us   acute   pncumouia.      Tliey  are  not 

QOMried   in  intlammatitjus   accompanieil  only  by  "serous  or  sero-flbriuous 

^Qbdicioas.*^    Acconliug  to  Virchow,  the  increase  in  the  white  corpuscles  is 

^  to  fttiffiolatioQ  of  Che  lymphatic  glands,  through   which   tlie   excessive 

'jmpb-Atrcam  pasees  from  the  urea  of  inflummation. 

Tatieties  <rf  Acnt«  Burcfical  Fever. — Acute  inflammatory  fever  presents 
ninrinu'-  tJiru-ty  of  form  :  i\n'  ryi»e  which  it  assumes  U'ing  dejx'nd'.'nt,  first  on 
tNp  nature  of  the  pyrogenic  substance  the  admixture  of  which  with  the  blood 
aiafle  of  tlie  disturbance  ;  secondly,  on  the  previous  healtli  and  strength 
(latient :  and  thirdly,  on  the  occurrence  of  certain  h»cal  symptoms 
bf  the  Beat  of  the  iuflaramation.     Tliese  varieties  in  the  type  of 
•  arraneu  themselves  prHcticaliy  into  two  classes — 1,  stlicuic,  and 
ic      The  terms    "sthenic"  and  "asthenic"  are  not    used   at   the 
(lay  with  reference  to  varieties  of  inflammation  as  they  were  in  frprmer 
Ihii  for  the  dcflignntion  of  the  different  forms  of  febrile  disturbaiit^c^  its 
tJinicallr,  we  have  no  l)etter  names,  and  it  is  convenient  to  continue 
kvy  tl)t*in. 
L  SUiimie  !nAamfnaiory  Fn't^r  occurs  in  young  or  raiddlc-ngcd  individuals 
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of  healthy  coiifltitntioD.     It  is  the  form  timiallj  R8sninc<l  br  the  fever  that 
results  from  the  abftorption  of  a  midcrate  quantity  of  tlie  cliemical  priidacU 
of  piitrcfrtction  from  a  larj^t.*  wound  durinfr  the  first  week  after  it£  infliction,! 
uud  it  ia  alw)  often  seen  in  ai-utc  inflaramationB  i»f  important  orpnna,  or  durinjf  j 
tlie  fornintiiin  nf  acute  uhscesscs. 

The  sta^e  of  invasion  is  slii^htly  marked  :  there  ik  chilliness  or  Hhiverin^j 

with  a  feeliniT  (ff  jjeiKTal  ilhiess  :  but  tiiese  symptoms  may  he  *to  tran^i^.nt  a« 

to  escape  observation.     In  the  majority  of  cases  it  is  nut  nntil  llic  constita-j 

tioaal  disturliance  is  fully  developed  tlial  it  attracts  attention.     The  ftkia  i«j 

hot,  and  there  is  a  rise  in   the  temperature  of  the  body  of  from  t'  to  5*1 

Ffthr.     Tlie  eveniojir  temjMirutiire  is  one  or  two  drj^rees   hijjhcr   than    that] 

observed  in  tlie  nioininj^.     There  is  a  feeling;  nf  (general  lanj^nor,  and  th**  head  I 

ia  often  heavy  and  hot.   The  palsc  is  full,  bounding  or  thrilling,  and  (jnickenol  I 

to  thirty  or  forty  beata  in  the  minute  above  its  normal  rate.     The  oharactcrl 

of  the  pulse  varies  with  the  |)art  affected  and  with  the  cause  of  the  fever.    In  I 

ordiuary  traunmtle  frver,  when  it  iiflsumes  the  sthenie  form,  in  the  formaiioii  j 

of  acute  abscesses,  and  in  tlu*  early  stajijes  of  many  specific  intliimmatory  feren^ 

as  erysipelas,  the  pulse  is  full  and  boundin<r ;  in  inflammation  of  glandular  j 

structures,  as  the  tt-stis  or  mamma,  it  is  compressible  thouj^'h  full ;  in  ncDtcJ 

inHamraation  of  serous  mcmlirancs,  a.s  in  pleurisy,  peritonitis,  or  menin^tisJ 

it  is  smHll,  Compressible  and  wiry.     The  Recrptions  are  airested  or  diminished] 

in  (]uantrty,  the  tontrne   is  coated  with  a  white  fur,  and  the  mouth  elautmy,! 

iiHually  with  much  thirst  :  tlie  bowels  are  o*»ntiued,  and  the  skin  dry.     Th©| 

urine  is  scanty  and  hij^h-*;oloured.  J 

In  sar^ieal  cases  the  fever  commonly  terminates  {rrodnally,  by  bj«is^  but  id 

may  ccaac  suddenly  by  rrhia  if  the  local  cause  can  ho  removed.     'J'he  ton^fom 

l»ecomcs  clean,  the  ]mlse  le.<?ens  in  fre<]Mt!ncy  and  in  s(ren>rth,  the  secretifnisj 

become  inoa-  free,  tlic  thirst  diminishes,  and  sfrenjrth  imd  upi)etite  return.] 

This  favourable    lermiuntioii  can  occur  in  most  surj;i<;al  caat-s  i>nly  by  the] 

removal  of  the  cause  of  the  fever,  as  by  the  opening  of  an  acute  abficcss,  th« 

removal  of  septic  matter  by  drainage,  or  the  growth  of  hejiUhy  ^ranulfitiond 

pifvcnling  its  further  al»w»rption.      Shtmld   the  t'ause  j>ersiHi.  the  fever  mafj 

terminate   in   deatii,   either  by   exhaustion   or  by  the  sujiervention  of  wmtr 

visceral  c<Mnplication,as  pneumuniu  ;  i»r  the  Htheuic  form  may  }:niduany  nier^ 

into  the  iyf>e  that  is  chaiiieterised  by  debility,  | 

2.  At^lhenir  Injfnmniatort/  />/'w  occurs  in -those  individuals  whose  Otmstita*] 

tiona  arc  lirnken  down  by  privation,  dii^^ipation,  or  by  any  of  the  generall 

i'  lanses  of  diKuase,  as  grief,  anxiety,  long'  residence  in  a  vitiate«ij 

ii!       ^        ■,  or  I'ld  a^e.     In  constitutions  such  aa  these,  fre^juently  met  witU 

in  all  cbisscs,  but  iwpcfuully  amongst   the  poorer  res><lenU  in  lan^  towns,  \n< 

Hammatory  fever  almost  invariably  assumed  this  ty[M*.     The  cHuse  uf  the  f«\i:rJ 

however,  in  many  casi-^,  determine*  the   lyj^e  qnite  as  much  as  the  Cf.iustittM 

tional  Ktaie  <»f  the  patient.     When  it  is  due  to  a  larpc  dose  of  the  prtKinctaal 

puta'fK<tion  rapiilly  abstirlK-d  it  is  asthenic  from  the  first,  or  rapidly  l>econi«lj 

so.     The  same  form  i»  met  with  In   almost  all  true  caries  of  infective  hlooM 

pnisnning  from  wounds  ;  that  is  to  say,  in  those  c;ises  in  which  the  |iioand 

which  entcnt  the  system  is  not  merely  the  cliemical  products  of  pittn'fnctioo] 

but  a  ferment-like  HulKitanc«  capable  of  multiplying  in  the  living  body,  m 

in  acute  septic  infectinn,  pyiemia  and  malignant  pustide.     In  all  spreaidiDd 

gangreu4>a8   iuQammationB  the  fever  anames  the  same  fonn  ;  and   iu  otl 
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thnujrli,  as  before  sUte<%  thorc  may  be  sthenic  fever  for  a  short 

«ti!ns  of  exhaiiRJion  nipidly  sot  in.     As  the  aRthcnic  fonn  of  fever 

<Sepcnd&  Bti  freijueully  ou  geiicTal  infective  processes  it  is  often  accompanied  by 

•eoQodftrr  roniptications,  as  pleuriHV,  pneumonia,  visceral  abacesheg  and  the  like. 

Wbeatb?  aethenie  form  comes  on  as  a  (*equel  of  the  sthenic,  the  svmptoms 

the  ooc  gradQally  luerire  into  thoHc  of  the  other,  the  weakness  increases,  the 

Ite  beeumea  feebler  thoiiirh  its  fre<|uency  is  kept  np.  the  tonp:we  V)ecflmeB 

l*n»irti  and  dry,  and  there  is  tendency  to  delirium  of  a  raatterinur  kind. 

When  tlie  fever  assnmes  the  asthenic  form  from  the  very  first,  depression  is 

often  stn^ngly  markc»i  during  the  period  of  invasion  :  and,  even  when  the  febrile 

fully  rstahfislied,  the  symptoms  are  not  very  active.     Thenr  is  lhrou!»h- 

»p|tc«raiice  of  heaviness  and  stuiMir  almut  the  patient,  and  an  early 

teodracj  to  delirium  of  a  low  and  mnttcring  form,e«*peciallyatnii^ht;  the  pulse 
M  fe«ble  and  very  fpttjuent  ;  the  skin  may  be  hot  and  dry,  or  sometimes  moist 
aad  cluminy  ;  the  temi»erature  is  from  2*  to  0''  Fahr.  ftlM»ve  normal,  and  shows 
«  m»rke(l  eveninc  rise  and  morninu  fall  ;  the  totJijue  is  brown  and  dry,  and 
iMinle*  nipidly  liccnmulate  alvont  the  lips  and  teeth  ;  the  cheeks  are  often 
llQ«li«d,  anil  the  eyes  may  Ix^  bright  and  staring.  If  the  patient  recover,  there 
may  be  a  critical  evacuation,  as  sweating  or  diarrhoea  ;  the  pulse  subsides  in 
fm|uency  and  increasts  in  strenorth,  th(>  tongne  }^nidually  and  slowly  cleans 
•cides  uud  tip,  the  tenipenUure  falls  often  Inflow  normal  for  some  days, 
patient  slowly  and  imjterfectly  retrains  liis  strcnjrth.  Owinjj  to  the 
CiUiaue  feebleness  <if  the  Ixnut's  action  that  often  accompanies  this  form  of 
finrvr  Ihere  is  a  great  tendency  to  local  conjC'-'Stions,  esjtecially  hypostatic 
|i««QIliouia,  w}iich  rnuy  inlermpt  pro^p:tiss  towards  recovery. 

If  the  disease  take  an  unfavourable  course,  the  weakness  of  the  pulse  and 
lb*  dark  incrnstation  of  the  tonirue  increAse  ;  tlie  temperature  onen  falls 
belov  normal ;  tlie  skin  becom^^s  cold  and  chimmy  ;  hiccongh,  subsult.ns  and 
^ytpiMBA  xujiervene  ;  tlie  mutiering  delirium  (jives  way  to  insensibility  or  even 
til  otmm,  and  death  occurs  from  exhansticm,  or  as  the  result  of  visoejml 
cDOTplk'ntion.  It  is  this  condition  that  is  frequently  descril>ed  Jis  the  "setting 
a  of  typhoid  symptoms." 
Ill  patienDf  whose  nervou-*  systems  have  been  shattered  by  intemperance,  or 
\  whw  have  IjeoD  vaiJiaiisted  by  excessive  meutiil  work  or  excitement,  the  nervous 
H  nii)|)ioiiui  chat  accomjKiny  the  febrile  tlisturbanw  may  form  so  prominent  a 
^L^SUtf^  of  the  ca«e  as  nlmast  to  justify  the  description  of  a  third  type,  as  has 
^^Bn  sometimes  done,  under  the  name  of  Irritative  Fever.  In  these  cases, 
^^Wlbe  fcTcr  assume  the  stlienie  form  there  i.s  hi»rh  doliriuin.  i.ften  of  a  furious 
kmd.  with  witdneas  of  the  eye,  flushed  face  nnd  heat  of  head.  Moiv  often 
the  fcrer  is  l^om  the  first  of  the  asthenic  i-ype,  especially  in  habitual  ilrnnkards^ 
ia  wbtfiD  it  n?s<*ml)les  delirium  tremens  :  there  is  tlie  same  tremor,  rlammy 
fsipiration  and  foul  tong^ue,  and  the  delirium  is  not  violent  bnt  husy  and 
■att^Dg:,  the  patient  beiu?  restless  and  constantly  tryini;  to  ^et  out  of  bed ; 
kr  ■  tleeplesa,  and  unless  relief  be  obtained,  signs  i>f  debility  rapidly  sliow 
and  death  takes  place  either  from  exhaustion  or  coma. 


► 


YBBATtfURT    OF    AGUTS    tMrLAMMATION. 

The  kfumlcdge  we  obtain  of  the  caus<'sand  nature  ofiiillammation  in  the 
•^Md-hoaae  and  in  the  patholoj^icnl  laboratory  serves  to  some  extent  to  guide  ns 
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iu  its  trciitmcDt.  Still  our  knowledije  is  not  yet  safRcientlj  purfect  for  theonr 
alone  Ut  direct  onr  practice,  and  we  must  on  no  ucuount  neglect  t  hiww."  inwlfet  of 
treatment  wbich  have  been  slmwu  hy  experient-e  tc  be  of  oae. 

Before  describing  in  dettiil  the  niean.s  adopte<l  in  surgical  pi'actice  for  the 
prevention  nud  cure  of  inflamnmtion.  it  irill  be  well  briefly  to  point  oot  ibe 
indications  furnished  us  by  putholog)'. 

1.  Inflammation  is  the  result  of  an  injury  done  to  the  living  tiBSUoa,  ol 
sufficient  severity  to  lower  the  vitality  of  the  affected  part,  but  n<it  nctually  to 
kill  it.  Our  firat  object,  therefore,  in  the  pa^vention  of  inflummution,  in  U 
ftroWA  (he  iinaues  from  all  itoinres  of  irritation  and,failim/  Utia,  to  remore  tk» 
oriifinnt  trritant  an  qaicktif  us  possibte^  ami  to  /freivnl  the  inirvdtwtion  o/frMk 
cawfA  nf  irrikition. 

Under  this  head  are  included  : — the  removal  of  foreigrii  bodien  :  the  nvoid- 
anoe  of  irritating  applicatioiife :  the  prevention  of  tension,  by  drainage  of 
woonds  and  suitable  position  of  injured  parts  ;  the  relief  of  tension,  as  by  early 
opening'  of  aljsoesKes,  or  by  incisions  to  allow  of  the  escape  of  inflammatory 
exu(hition  ;  and  the  prevention  of  decomposition  in  the  discharjres  of  wuund* 
and  nhsccHses,  and  the  exclusion  of  specific  infective  poiBous,  such  as  tliat  uf 
crysipelii*,  or  tlie  like. 

t.  All  irritants  lower  the  vitality  of  the  tissues  npon  which  they  act,  and 
if  of  sufficient  intensity,  cause  death  of  the  part.  The  decree  of  damage  done 
is  proportional,  first,  to  the  intensity  of  the  irritation,  and,  seuondly,  to  Uie 
vitality,  or^  in  other  words,  to  the  jwjwer  of  resistance  of  the  ti88iic«.  Iu  the 
prevt'ntlon  uf  intliimmation,  or  in  the  limitatiuu  of  the  pr^-KX'^,  our  first 
object  muisr.  tx;  Uy  do  everything  in  our  power,  both  by  genenil  and  local  toMiUi 
to  promote  ih^  healt^itj  nuiritiofi  of  the  tiasuea. 

Under  this  head  come  ;— attention  to  diet ;  avoidance  of  alcoholic  etce«; 
rogulntiun  of  the  action  of  tbu  bowels,  skin  and  kidneys  ;  the  treatUK^nt  of 
ooQHtiintiona]  conditions,  sncli  as  gont,  rhenmatisni,  and  syphilis.  Locally 
the  chief  objwts  to  In*  kept  in  view  arc — to  preserve  a  normal  stale  of  the 
cirenlntion  by  remorin^  causes  of  congestion,  or  local  amcmiii,  as  by  tlie 
excision  uf  tumours  pressing  on  vessels,  the  cure  of  varicose  veins,  and  the 
a^lief  of  the  distended  capillaries  by  uniform  elastic  pressure  :  by  clevati«m  of 
the  part,  \*v  the  removal  uf  stiiin^ illation  :  to  maintain  a  normal  temperature: 
and  to  avoid  over-wurk  of  the  part,  as  excessive  use  of  the  eye  or  larynx. 

When  the  inflammatory  process  is  established,  the  vitality  of  the  part  is 
lowered,  and  our  main  objects  arc — to  avoid  further  depression,  which  might 
extinguish  surh  life  ns  remains  ;  to  encouraire  the  return  of  vitality  by  the 
muintcnaiKM^  nf  a  normal  temperature  and  by  the  regulation  of  the  disturbed 
circulation  by  siicli  means  as  we  have  at  our  c^immand  ;  and  io  ensure  as  far 
as  possible  both  functional  and  mechanical  rest  of  the  inflamed  part. 

Inflajiie4l  purtM  are  less  able  to  withstand  the  cfl'ects  of  boat  and  cold,  of 
chemiad  irriliitits,  or  mechanical  violem-e.  Thus,  the  application  of  c«ild  or 
of  iKJwcrful  antiseptic  »)lution3  (all  of  which  are  moix*  or  less  irritating),  or 
the  necesMar}*  injury  of  a  sur^ic^l  operation,  may,  in  an  inflamed  part,  intensify 
the  process,  ftud  even  cause  slouj^hing. 

8.  The  esAcotiid  phenomena  of  inflammation  are  :  first,  the  dilat^itioa  of 
the  arte  rift*  with  inrn'iL*»d  blfHKl-jin'ssnre  in  the  area  supplied  by  th*!  dilatix) 
vtvurls  :  iH*<fondly,  the  exudation  through  tlinr  damaged  walls,  whit^h,  other 
things  l)eing  equal,  will   bo    proportional    to   the    degrcu   of   intravascular 
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^^^HMB;     thirdly,   the   mii;mtiou   of  the   white  coq:»uB^'le8 ;    fouHhly,   the 

^I^H^^  artx'st  <>r  the  ciniiilatiun  by  stasis.     The  rascular  dilatiiiion   and 

tMdrtSon  c»u«e  the  iiiHammutory  swellinjf  und  give  rise  to  tensiun,  wliicii, 

1^  acting  M  m  fresh  sutirce  of  irritation,  ag^urates  the   iiiHuiiiniHU)r)'  pnx'^ss. 

BOne  of  tbe  priruary  objects  in  the  trealiiicnt  uf  inflaniniatiun  ia  therofm'B  to 

^bjMl  tftt  exudation  by  diminishing  the  blood-ffrfusurf;  andy  fm/imf  in  thaU  to 

^^^fkvt  tfy  ttnuUjn  tt  ijives  rtxf  to.     The  blood-pressure  niny  be  limited,  first, 

1^  gv4iend  menus  uetiuj;  uptm  tiie  Ijoart,  a»  aouniti-,  antimony,  and  jjeueral 

blood-kltiDg  ;  and,  secondly,  by  dimiuit^hin^  the  quantity  of  fluid  circulatiug 

in  the  body,  »8  by  general  Ijlood-Ietting,  saline  purpitives,  or  low  diet.    The 

l-preasure  may  be  diminished  by  cnnsint?  dilRtation  of  the  vessels 

other  pftftB — as  of  the  intestines  by  pnr*:atives  in   pxternai  inflam- 

ittOBSy  t»r  of  the  skin  by  diaphoretics  in  intcrnni  atl'ections;  secondly,  by 

cutting  ountnti^'t ion  of  thu  Tct^8els  supplying  the  intliimed  area  by  the  direct 

«pplio-ai'>u  of  cold,  belladonna,  or  astrLugeuLs,or  by  employiuf;  a  scimulus  at  a 

(iistftiKw»  so  HB  to  cause  a  reflex  contractiou  of  the  vessels  of  the  diseased  }iart, 

I     M  in  oounUrr-irritatioa  by  i>listers  or  mustard  {>laaters  ;  thirdly,  by  caosin^  a 

■    r;ttioD  of  all  the  vessels  of  the  iutlamed  piirt  and  iu  immediate 

•'«1,  80  as  to  It^sseu  hx'al  resistance,  as  in  the  application  of  heac  ; 

and,  fonrihly,  by  elevation  of  the  affected  pert  of  the  body,  by  which  the 

-» cam  of  bhiod  from  the  part  is  favoured,  and,  q»  has  l)een  shown  by  Lister,  a 

vnain  <icjjnx;  of  arterial  contraction  induce<l.     Dirci't  pressure  on  the  main 

I:  the  limb  would  :iIi»o  come  under  thin  headinp;.     When  exudation  is 
l4oe,  elevation  of  tlie  limb  favours  its  return  by  the  lymphatics,  and  so 
iw:IliD;r.    Shuuld  the  part  iTCCome  bo  much  distended  us  to  thix'-uten 
L     ^....^..  ;jo  fri>m  pressure  on  the  vessels,  the  exudation  may  be  allowed  to  escAjjo 
I    iirtctly  hv  incisions,  punctures   or   scarifications.      The   mifrration   of  the 
H  limited  by  cold,  which  arrests  their  amoeboid  movements,  and 

H  -  vvhicli  diminish  lilood-pressure.     Heat  favours  their  migration, 

W  aodiW)  eiK^Miraj^t.*:*  their  moving  out  uf  the  inflamed  area  into  the  lymphatics 
I  inuKoiin  which  resolution  is  taking  place.  It  is  only  the  I'eturn  of  vitjility 
I  in  lite  walls  of  the  vessels,  however,  that  can  completely  arrest  the  process  of 
I       lufTfttinu. 

I  Tk  (endeucy  to  inflauunatory  congestion,  that  is  to  say,  choking  uf  the 

I       teakifd  Vi-ssels  with  scarcely  moviug  blood,  can  be  relieved  in  bome  casos  by 

■  da«iim  !.I.«.d  directly  from  the  part  by  gcariticution  or  punctore,  or  the  force 
B     ^  '  action  may  be  stimulated  by  the  administration  of  alcohol  in 

■  «ftia  \ij  urne  the  hlood  j>asl  the  obstniction.  Stasis  can  be  relieved  only  by 
H     tWfmnm]  means  above  mentioned  for  favouring  the  return  of  vitality  in  the 

■  ttifliiDedarea. 

H       ^  Piia,  whitrh  forms  so  prominent  a  symptom  in  many  inflammations,  will 
I     krrii«T«d  locally  by  those  means,  already  mentioned,  which  tend  to  diminish 
;  bat  in  addition,  loi^al  >^cdalives — as  belladonna,  opinni,  or  subacet^ite  of 
often  of  great  use.     If  these  fail.  s<.'dati\e8  must  lie  given  internally. 
^  Umir.  the  treatmeut  of  iitflammation  includes  that  uf  the  fii/riie  dit' 
^rtaifl^  which  accom[»anies  it.     'J'Lis,  :is  we  have  seen,  may  l>e  due  chiefly  if 
'^^TOtireJj  to  the  admixture  with  the  bhx»d  of  the  exudation  returning  from 
l^n  ■■"  -     '  ■   -'   by  the  lymphatics;  in  snch  cjwos  the  means  adopted  to 
^'-  M,  or  to  drain  it  away  externally,  as  in  a  wiMmd,  will  limit 

K^fciKT ;  iii  uiluir  caacB  the  stream  of  lymph  bears  with  it  the  chemical  pro- 
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diicU  of  d(.'Compc«ing  matter  from  the  inflamed  nroo,  and  thus  ai-rpiires  n 
wlditiona!  power  of  cansitif^  fever;  thi.s  can  I*e  iircvfiiti'd  imly  hv  proptP 
antiseptic  pivcuutions.  or  Wy  draining  off  the  exudation  exti'rnully.  In  sfttvifir 
infective  intiammations  the  fever  may  be  due  to  rontamination  of  the  Idwul  by 
the  presence  of  Home  poi&on  multiplying  in  it,  ns  in  Bepti(*ffimia  (aeptio 
infection),  pyaemia,  or  ninli^nuut  pastuli.-.  At  presient  we  are  nnt  acijuainted 
with  any  mcanfi  uf  definitively  desti^oying  tiie  pniwm  in  Riieh  cases;  we  ran  only 
support  the  patient  in  ever}*  wny  in  our  power,  by  food  and  ciia^fnl  nursing, 
80  us  to  enable  him  to  withstand  its  evil  inHiiencc.  In  those  cases  in  which 
the  nervona  symptoms  of  fever  are  prtKlominant,  sedatives  must  be  ad- 
ministered internally,  l^astly,  cert4iin  drojrs  are  nswl  empirically,  from  their 
known  ]K)Wor  of  rtMlueinjr  the  k-mpenitniv  in  fever,  iinionj^t  the  most  im- 
portant of  these  l»eing  alcohol,  qninine,  salicyl»te  of  wmIu,  nconile,  aoti- 
pyrin,  antifehrin,  phena(!etin,  Ac.  The  appliwition  of  culd  jjenerally  M  th» 
body  by  baths  or  wet  imcking,  or  locally  (o  the  head  by  an  ice-c»p,  as 
recommended  by  Knowsley  Thoniton,  useful  as  they  undoubtedly  ai'e  in  raec* 
of  very  high  fever,  are  but  erapiriral  modes  of  treatment,  as  they  attack  one 
symptom  utily,  leaving;  the  canse  nntourhe<l.  Nv  Sttrrffoti  tthauhi  rfhj  noUly  *m 
si/f/*  vnraus  as  fhr»f  unhtis  i(  is  hft/ond  hig  potrrr  to  iliftnn/^\  or  to  rtnuri't;  tkt 
cause  of  the  frrtr  by  mtthnj  off  the  ttttpptt/  of  the  pifrogmic  nuhfit/irirp^  as  bj 
ojn^ning  an  ahsevss,  establishing  proper  drainage  in  a  wound,  or  cleaning  oul 
septic  matter  from  any  cavity  in  the  body. 

The  above  princiiiies  s('r\Mng  mort?  or  l*??3  as  our  guides,  we  can  now  con- 
sider more  in  detail  their  practical  »ppli»ition  in  the  treatment  of  acute 
inJtnmniution. 

Thk  !*BKVKN'nvK  Thkatjikxt  of  inflammation  can  be  employed  only  in 
cases  of  injury.     All   injuries  of  any  severity — as  cuts,  braises,  sprain*,  or 
fractuR's — must  necessnrily  be  followed  by  a  certain  degree  of  inflammation  ; 
but  tliiH  simple  traumatic  intJammation  has  no  tendency  to  spread  bey«.nd  the 
area  injured,  wliich,  in  the  case  of  a  clean-cut  wound,  is  little  more  tluui  a 
microscopic  layer  of  tissue  ;  nor  does  it  tend  to  pass  l>eyond  t  be  stjigc  of  siispli 
exudation  into  that  of  suppnrntion  or  nleeration,  unless  some  farther  caiibd 
irritation  eome  into  play  after  the  injury.     When  we  talk,  therefore,  of  tbt 
prevention  of  intlamniation.  we  do  not  mean  the  pR'veulion  of  the  simple 
adhesive  intlnmmntion  which  follows  an  injury,  for  that  is  im^Htssible  :  but  we 
mean  the  exclusion  of  all  sources  of  irritjition  which  could  intensify  or  prolon 
the  process  or  make  it  assume  a  Hjireading  form.    The  irritants  wo  ba 
chiefly  Ui  guard  againut   are  the  pro<luct8  of  pntrefaction  and  the  specifle 
jjoisons  of  (he  various  infective  inflammations.     The  essential  cause  of  putre 
faction  lM>iiig  an  organised  ferment,  and  the  actual  viniH  of  almost  all  infetrtiv 
inflammations  being  of  the  same  nature,  the  exclusion  of  mlcro-organisi 
from  the  injured  area  forms  the  most  essential  part  of  the  preventive 
ment   of   inflammation.     The   simple   non-pathogenic,  or  septic  organisrov] 
cannot  live  in  the  bliMtd-stream,  and  conserjueiitly  always  And  their  way  to 
the  injured  part  dip-ittly  fptui  without,  l»eing  carried  to  it  either  by  the  air, 
or  in  WHt<T,  or  on  »(»lid  boilies,  sm-h  as  the  instrument  inflicting  the  wonnd. 
<ir  the  Surgeon's  hands,  or  from  the  patient's  own  skin.    On  the  other  hand«< 
there  IK  strong  reason  to  l>elievG  that  some  pathogenic  organisnjs  may  cntisd 
by  the  lungs  or  alimenlary  camil  and  lie  carried  by  the  blo<Hl-3tream  to  the 
injured  part,  although,  doubtlcs**,  they  far  more  commonlT  enter  an  open 
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voaod  dirwil)'  from  without  in  the  sanio  way  as  the  noD-(»atho^e[iic  ort^anisms. 
Local  tueaos  wiloulatvd  to  c\chide  or  destroy  micro-orjjanisins  will  paneut 
poarefaciiou  alnK>st  witii  certiinty.  The  ftaine  means  will  alwo  prevent  the 
gt<ettl  ukajorky  of  infective  intiammHtions.  The  (L38ociation  of  putrefuctiuu 
with  tbc  sfiecidc  infective  iuflummatioiis  is  bo  cluse  that  the  two  subjeota 
cmaaoc  bciioUt  wittt  se|mrutely  in  so  far  lid  local  treatment,  is  eoniHirucd,  and 
betv,  ihcff^fore.  we  iK-etl  deal  i>nly  with  the  preventiou  of  putrefaction. 

The  prev^atioa  of  pntrefkction  may  be  carried  out  by  the  cxcIuBion  of 
»ny  oof  uf  tile  essential  cou>liui.iU8  for  the  process  (p.  177).  The  firet  of  these 
xk  tbfr  pr««eiice  of  dead  organic  matter.  It  is  our  object,  therefore,  by  drainage 
m(  wounds  and  abst'esBea,  either  entirely  to  remove  the  pntresrihle  matter  or  to 
nrdaci'  it  to  so  <;niall  ti  ((uantity  that  the  ctfecLS  of  its  putrofm^tion  will  l»e 
tBRgiutimttL  The  next  three  ronditions,  the  prcsenee  of  oxypcn,  water,  and 
ft  certain  diyn»e  of  t<'mj>eratmx',  cannot  be  excluded  fniin  any  aliseefls,  wnnnd, 
or  cavity  t^f  the  body  ;  but  the  discharges  Howin*;  from  these  may  be  either 
raeeived  in  some  absorbent  material  or  allowed  to  dry  in  the  nir.  and  thus 
tfcsir  dte«^>m[Mi(iitiun  may  l>e  prevented  ;  and  it  will  be  seen,  in  the  treatment 
ol  wo4itiiU,  timt  these  metlu'ds  are  often  adopted.  The  last  condition  of 
patf«factiun  i:'  the  presence  of  the  orjj^jige*!  ferment ;  and  the  destruction  or 
eldiifioa  of  this  forms  the  csstMitial  feature  of  those  modesof  treating  wounds, 
■tTw:iirn.  or  nleern,  which  aim  at  the  prevention  of  che  inflauimation  which 
nowlUi  fnim  the  irritation  of  the  chemical  products  of  putrefaction.  The 
flimpWt  mode  of  exclusion  of  the  or<nuiisms  tloatin<^  in  the  air  is  by  fillration. 
h  ba*»  tui'U  ithoWM  by  ex|>eriment  that  the  air  filtered  throufi^h  pure  cotton-wool 
It  incft|Mible  of  t^tviut;  rise  to  putrefaction  or  other  fermentative  changes  ;  but 
Uiift  caude  of  preventing  decompo»itiou  and  infection,  although  often  fonning 
SB  ftooewonr  to  other  means,  can  scarcely  ever  be  employed  alone  in  sur^ry. 
Sqitlc  oopiuisms  arc  mucli  mom  commonly  curried  l>y  water  or  by  oolid 
%^4yfS  iM  the  Surgeon's  hands  or  instrmnents,  ami  consequently  our  chief 
rdiuice  ba«  to  be  plaocil  on  c/w.mirnl  attiinffpfi/s — that  is  to  stiy,  on  chcaiie4il 
nbaUnces  capable  of  destroyinu;  the  vitality  of  minute  vef;etable  fnnjri.  It 
iBDifc  noi  be  forgotten,  however,  that  all  chemical  antiseptics  are  in  themselves 
tjtitftots  :  and  in  nsin;^  them  care  must  be  taken  to  prot4H*t  the  tissues  as  far 
m  pocBiblc  fri'm  their  direct  action,  otherwine  they  may  act  as  causes  of 
ttfluDmation  althoii<^h  preventing'  putrefaction.  As  we  shall  have  frequently 
IB  feftf  C4J  the  use  of  antiseptics  in  the  treatment  of  abscesses,  ulcers,  and 
•ocmda,  it  will  bo  most  convenient  here  to  mention  the  chief  substances  at 
Hmtiit  employed,  with  their  properties  and  |tecu1iarities.  Antiseptics  vary 
ncli  ID  their  power,  in  the  irritation  Ihey  |?ive  rise  to.  and  in  their  effects 
if  dbtorbed  ;  tJiese  |Mnnts  will  therefore  be  allndeil  to. 

li  maj  U*  state<i  that  no  antiseptic  vuponr,  of  which  any  practical  use  can 
lemadtf  in  snrtrery,  has  yet  ixHux  discovered. 

Oarbolie  Acid  is.  jxrhaps,  i^till  the  most  extensively  used  of  all  anti- 
vpcioi,  th"U>;h  by  uo  m«>ans  the  most  powertiil.  In  sur^^ery  the  purest  acid 
Hd;  tbuttii  be  mM.'«U  the  form  known  as  absolnte  phenol  heinjr  the  U'st.  The 
iBpon:  ftdfl,  nodi  a*  is  used  for  disinfeciiu*:  drains,  is  more  diQicult  of  solution 
iiWfticr,  nod  its  smell  is  very  olTensivc.  The  pure  crystallised  acid  may  bo 
mde  permanently  to  nssnme  the  form  of  a  dense  oily  liquid  by  the  adilition 
o(  ftbont  f'.^th  of  its  bnlk  of  water,  but  true  solution  does  not  take  place  till 
ibe  pruportiuu  of  water  is  about  I'J  to  1  of  the  acid,  thus  fonning  the  1  in  ^U 
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8olntion.  The  cffif^ient  Btronerth  of  the  watery  solntion  as  an  antist-ptic  ifiaTKmt 
1  in  ;■>(►,  helow  wliicli  it  ninst  not  ho  reduced.  CHrlMjlioiK-idia  ivadily  s»tlciblrin 
oil  or  plytrerine  in  iiny  jn-oportion  up  U\  equal  parr3.  The  propnnitions  nwid  in 
aarjrt'ry  are  : — Wftivrt/  sofvitomt^  I  in  20  and  1  in  UK  The  former  is  applied  to 
fool  wounds  for  the  piii'poee  of  cleaning  them,  t^i  nrounde  which  have  been 
ejtpoeed  to  the  nir  for  some  time,  and  to  the  unbroken  skin  round  the  region 
in  which  an  ojK;ration  is  to  be  iK-rformed;  the  latter  is  used  t(i  wash  the 
operator's  bunds  and  the  sponges,  and  all  instruments  used  dnrinj:  the  opern- 
tion,  and  t^t  irrijfate  the  wound  dnring  the  [terfurraance  or  to  wjish  it  ont  at 
the  end  before  closing  it.  The  1  in  20  solution  is  used  for  the  spray,  u  will 
hereafter  bede8rrib(*d.  Roth  the  1  in  20  and  the  1  in  40  wilntion  whiten  any 
raw  surface  to  which  they  may  be  applied,  but  their  action  is  very  sajk-rficiaU 
and  does  not  interft-re  with  primary  union  of  a  wound.  At  the  inoincnt  of 
application  they  cause  severe  smartiu;^,  hut  this  is  6mm  folltnvetl  by  a  sensfition 
of  nunihni'ss.  Oily  sohtiwns  act  much  leas  |»o\verfully  than  the  watery.  For 
preserving  cattjnt  lipitures  a  solution  of  1  in  .">  must  be  used.  In  the  fltreogtb 
of  1  in  10  it  may  be  applied  on  lint  to  a  wonnd  as  an  antiseptic  dreaaint;,  bot 
it  b*e8  its  acid  rathrr  i|nickly,  especially  if  there  is  much  dischanre,  and  con- 
sequently must  be  renewed  at  least  twice  or  tliree  times  a  day.  Ghfcrrinp 
sohilwnn.  The  pharuiaeopoeial  solution  of  1  in  T) — ime  part  of  (;nrbolie  acid  U> 
four  of  jjlycerioe — is  too  Btronj;  for  ap|>lieation  Ut  a  raw  surface,  bnt  may  be 
nsed  on  the  unbroken  skin  ;  for  wounds  the  solution  may  Ije  reduced  to  1  in  10 
by  the  addition  of  an  ('(|ual  quantity  of  water  or  glycerine.  If  used  as  an 
antiseptic  dressing  it  must  be  changed  frequently,  as  it  i«  readily  waahetl  oal 
of  lint  by  the  di8<rharge.  Carbolic  ^aitzfi.  This  is  a  coarse  p-nuze  iinprtj^Dnted 
with  carbolic  acid  dissolved  in  a  mixture  of  paraffin  and  n.'sin.  It  contains 
about  V^th  ]mrt  of  rarl»olic  acid.  It  forms  an  absorl^ent  dressing,  and  possevn 
the  gri-at  advantajre  at  yieldinf^  up  its  carbolic  acid  slowly,  and  thus  retaining 
its  antiseptic  jinipj-rties  fnr  a  long  time.  CarhoItApfi  roftoti-trool  ami  forr  have 
also  Urn  used,  but  aa*  somewhat  inenicieiit  preparations. 

CarlK>lic  a<  id  may  act  injuriously  bittli  locally  and  generally.  If  the  solution 
be  not  properly  prepared,  small  globules  of  the  undissolved  acid  may  be 
floating  in  it  whii:b  will  cauterise  both  the  patient's  tissues  and  the  Surp*on's 
hands.  To  avoid  this  it  is  better  always  carefully  to  measure  the  acid  ami  to 
prepare  the  6«»luti<»u»  some  hours  beforu  they  are  used.  If  the  solution  in 
pTti|»ared  immediately  iiefore  use  it  must  be  well  stirred  ;  and,  if  it  is  not 
re<|uired  to  l>e  cold,  warm  water  may  be  used  to  ensure  perfect  solution. 

Carbolic  acid  is,  even  in  the  strength  of  1  to  40,  an  imtant  to  the  living 
tinoM  s  when  applied  to  u  wound  it  exaggerates  the  serous  discharge  for  the 
first  twenty-four  liour^,  and  consetpiently  increases  the  necessity  for  giMid 
draina^.  In  using  it  us  n  dressing  the  object  of  the  Surgeon  must  lie  to 
prevent  direct  contact  of  the  acid  with  the  raw  surface  as  far  as  pomible  alter 
the  wound  has  been  once  washed  out ;  otherwise  it  may  give  lise  to  suppura- 
tion. In  washing  nuta  wonnd  also  it  is  important  to  t^ikecare  that  the  lotion 
Hied  rscnjx^s  freely.  If  il  remains  in  hollows  and  cavities  of  the  wound  itit 
ab«oq>tion  may  cause  poisiming;  and  if  it  be  forced  into  the  s])ace«  of  the 
areolar  tissue,  considerabto  KkmU  inflammation  nniy  sujiervene.  In  mww 
patients  the  skin  is  singularly  intolerant  of  the  acid,  and  the  gnnzc  may 
caust^  evru  vesication.  Its  use  must  tlu'U  be  alfaudimed,  and  some  other  anti- 
igent  employed  in  its  place.  i 
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acid  cannot  bo  applied  eithtn'  to  the  nnbroken  skin  or  to  a  raw 

nthont  a  certain  quantity  being  absorbed.     As  a  nile  this  ffives  rise 

to  BO  nnpleasaiit  symptoms  :  but,  if  the  surface  be  very  large  or  the  patient  be 

pr«aliiiHjr  intolerant  of  the  acid,  symptoms  of  carbolic  poisoniu^r  may  arise. 

in  rvfry  mse  in  which  a  carbolic  acid  dressing  of  any  kind  is  applied,  it  or  its 

lives  con   be  detected  in  the  urine  liy  proper  teste  :  and  if  a  surface  of 

is  covered  by  the  dressing  or  a  hirj^^  wound  is  washed  out  with  the 

urine  frequently  undergoes  a  marked  chan^^e.     In  the  mildeht  cases 

clear,  but  after  standing  for  sfime  time  gradnally  af^umesan  olive- 

(tut ;  in  the  more  severe  cases  it  is  passul  dark  in  colour^  and  ou  stand- 

ftlmost  black.     If  no  other  symptoms  are  present  this  need  give 

tiety.     Tn  csisos  in  which  tlie  irravir  symptoms  of  poisoning  are 

pfMOPt,  the  Milpbfttos  disappear  completely  from  the  urine.     The  most  marke<l 

fcAtiire  of  carbiilic  acid  poisoning  by  absrirptiftn  from  a  wound  is  sevore  and 

SBOuatrtillable  vomiting;   if  the  dose  tias  been  very  large,  collapne  speedily 

«U  ID^  with  insensibility  of  the  pupil,  twitching  of  the  muscles,  a  rapid  feeble 

fnlw.  And  a  fubnormal  temperature.     Albumen  is  said  to  appear  in  the  urine. 

In  richer  <•«.*«:-«  elevation  of  temperature  has  l>een  note<l,  with  vomiting  foUnwed 

's  iii!*/?iisibility  and  death.     "With  the  exception  of  a  few  recorded  cases,  which 

Tiiu«  lie  attributed  lo  an  idiosyncrasy  on  the  part  of  the  patieut,  dangerous 

•yaiptitms  have  occurred  only  when  the  carbolic  lotion  has  found  its  way  int4i 

umr  t~\\  ity  US  the  rectum,  peritoneum  or  jileura,  or  when  large  abscess-aivities 

hsre  bocii  vushini  out  with  the  lotion,  or  when   it  has  lieen   forced   into  the 

■pMCa  of  tht*  areolar   tissue  in  attempts  ti»  disinfect  deep  wounds  or  Cfim- 

fomd  fractures.    The  treatment  consists  in  immediately  removing  all  carbolit* 

and  drt^mings  and  substituting  some  other  antiseptic.    Tlie  patient  must  Xm 

fopfiortril   by  stimulants,  especially    hypodermic   injections   of   ether ;   and 

ftioUoB  of  the  surface  should  be  employed.     Ice  may  be  given   to  allay  the 

tivdtinft.     Ifanmann  has  recommended  the  administration  of  sulphate  of  soda 

ra  imall  dose*  frequently  rej>eated,  with  the  hoj^e  of  converting  the  carbolic 

•dd  into  the  non-pfjisonous  sulpho-carbolate.     This  treatment  was  suggested 

by  tlu  (iimppeftnince  of  the  sulphates  from  the  nrine,  which  is  possibly  dne  t4i 

iWr  having  been  con.siimed  in  that  way  :  the  graver  symptoms   snpt^rvening 

vbn  they  arc  exhauste<I  and  free  carb(»lic  acid  l>ecomi-s  present  in  the  bloitd. 

IVdnu*  can  do  no  hanu  and  should  always  be  tried. 

Cirbolic  acid  has  n^w  U*en  more  than  twenty-five  years  before  the  profession 
M  <U)  kutiM!{>tic,  and  has  derived  great  importance  frum  being  the  agent  first 
•fetwi  by  Lifit4'r  for  his  antiseptic  system  of  treating  wonnds.  In  spite  of  the 
•flw^  of  la»ter  himself  and  other  Suri.'eons  to  find  some  substitute  which 
^■'  from   the  inconveniences  attending  the   use  of  carlxtlic  acid, 

tt  *'■  1^  its  place  ns  one  of  the  most  generally  useful  and  efficient  of  all 

>B*«K7(iai.  It  has  no  injurious  eReot  ou  steeL,  and  conse<)ueuUy  it  is  used 
fe  4iinilBcting  surgical  instnimcnls  e\"en  by  those  Surgeons  who  employ 
*^  other  nabstauce  fur  cleaning  their  hands  and  washing  out  or  irrigating 


fclteyXic  Aeid  is  a  derivative  of  carb(4ic  acid,  }x>s^scBsi^g  no  toxic  pro- 
HthoL  h  fvqnires  at  least  300  parts  of  cold  water  to  dissolve  it,  and  is  in 
tfcfc  Kino  a  less  certain  antiseptic,  though  less  irritatinc:,  than  cjirkilic  acid, 
Tk  pvi-IMrmiions  nse<i  in  surgery  are  na/iftflir  trooh  miinjlir  jute,  and  Raiicylu' 
^    Tbe  juto  is  recommended  by  Thiersch  as  i>cing  more  absorbent ;  the 
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sitk  is  prf[mr<(i  fr<»iii  refose  material,  and  waa  introduoeJ  \>y  MHiill  of  lyi^ds: 
it  id  Ti-n,' aiworlient  and  clflRtic.  All  these  p!X'panitiun8  c<iiitain  n  pru|Kirtioii 
(if  the  Hcid  varying  from  ;5  to  10  |>er  cent.  They  should  be  moistened  with  % 
little  irlyrerinc  to  prevent  tJie  dust  of  the  acid  from  tlyin^j  alKiut  whm  ihrj" 
are  na(Hl«  at)  it  causes  vioieot  sneeziD^^  Selioylie  acid  in  soluiiou  corrodti^ 
inRtmnn-nts. 

Ferchloride  of  Uercury. — Attention  was  Nrsl  dir(*cted  to  corrosi 
aubliiuule  wa  an  antiseptic  l»y  Ku<;h,  who  showed  that  in  the  extreme  dilntion 
of  1  in  ifO.noo  it  was  eapafile  of  killing,  in  ten  miuute».  the  ajioreiB  of 
the  harilhiti  atifhianit,  one  of  the  moat  resistintr  of  all  known  orj^atiisiud. 
The  resnits  of  these  cxfierimeuta  eannot,  however,  he  applied  without 
moditirntion  to  the  prcveulion  of  decomposition  in  alhaminous  thiids,  for 
corrosive  suMimattt  forms  with  albumen  n  compound  known  as  *'nieienrio 
albuminate,*'  which.  aUhou^'h  nf>t  inert,  iKJsaessea  fur  lejw  active  anti>^epiic 
pnjperties  than  the  watery  solntiou.  Thus,  Mikulicz  found  that  the  addition 
of  one  |tart  of  corrosive  sublimate  to  2JM»o  partfi  of  a  mixture  of  equal  parts  mC 
hlooii  and  water  entirely  failed  to  retard  putrefaction  and  the  devehipment  nf 
bwMeria  ;  whi*n  added  in  the  proportion  of  1  in  l,(MHi  these  process's  wem 
retardiMl,  but  not  prevented,  and  it  was  not  till  the  jtroportion  of  1  in  AiH\  was 
reached  that  the  development  of  bacteria  was  completely  excluded.  Fn>m 
these  observations  it  is  evident  that  the  addition  of  pKivhloride  of  mercury  to 
water  in  the  proportion  of  1  to  5,000  will  certainly  destroy  every  livioff 
orsranism  in  it.  Such  a  solution  may  therefore  be  used  to  wimh  fri'sh  wounds 
without  any  fear  of  infectinor  them  either  with  septic  or  patlio^rnic  ori;anisin4. 
A  wattTV  Sdloliou  of  tliis  strenjrth  would,  liuwever,  be  quite  iueflicient  %\%  sn 
antiseptic  should  it  l>ect>nie  mixed  with  any  alliuminous  tluid.und  confte(|ueoily 
it  is  safer  to  use  a  solution  of  1  in  2,000,  or  1  in  1,0<>(»,  for  irri^^aling  wounds 
during  an  operation,  and  the  same  strength  is  employed  for  cleaning;  the 
Surfre<>i)*s  ImndH  and  for  washing  spon^.  A  soluliuit  of  1  in  .'mm>  mav  with 
Tiafcty  1m>  uHed  to  clean  a  foul  alrscess,  hut  it  mnst  be  applied  with  a  sponge 
and  tlic  (.-Hvity  altrrwanls  dried  with  another  sponge  squeezed  as  drj  as 
possible.  For  r-Ieaning  unbroketi  skin  1  in  hi)K)  may  be  used  with  impunity, 
bnt  it  must  Ik.*  remembered  that,  unlike  carbolic  acid,  it  will  not  act  efficiently 
on  a  greatly  skin.  The  grease  must  be  removed  by  abundant  wiu^hiu};  with 
soap  and  hot  water  followed  by  a  weak  solution  of  ammonia.  Solutions  of 
corrt»6ive  Ktiblitnate  prepand  with  ordinary  water,  deposit,  after  Mjuie  timf^ 
an  insohilile  precipitate  c*iiit4»ining  a  considerable  proportion  of  the  mercury, 
amounting  to  more  than  iVi  per  cent,  of  that  present  if  the  water  be  very 
hard.  If  the  solution  is  t-o  l>e  kept  for  any  time,  it  is  therefore  usually 
reoomniended  to  prepare  it  with  distilled  WMier.  Anjrerer  of  Munich  bjis, 
howrver,  iiho>Mi  that  thu  precipitation  niuy  be  preventi'd  by  the  addition  of  an 
equal  quantity  of  common  halt  to  the  |K'rchloride.  He  recommends  that  the 
Bait  and  Miblimate  shonld  Ih*  fustul  together  into  small  cakes  containinjf 
enough  U)  make  a  definite  <piantity,  ns  a  quart  or  more  of  the  1  in  I,(»U> 
lotution.  In  this  form  the  antiseptic  can  be  readily  carried  in  military 
sQTBery. 

In  preparing;  lin-Asinpi  to  abst^rb  the  disc)iar);es  of  wounds  or  abscesses  a 
lar^.r  |>ro]H)rtion  of  sublimate  must  be  added,  for  the  reasons  above  (pven : 
the  pr(»[Mirt.ion  most  commonly  adopted  t>cin^  alxnit  {  per  cent,  of  the  weigh! 
of  ibc  material  used.     For  instance,  to  prepare  guu^e  or  wool,  a  solution  k 
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itflining  1   jwrt  of  iwrchlnrido  <»("  mercury,  -ITU)  uf  waUt.  nnd  ^0  of 

nc.     Th'^  W(K»1  or  pauze  is  Roaked  io  this  for  n  few  minutes,  and  then 

■qimuANl  as  dryad  itTR^iible  in  a  wrim^inir-umchirie.     It  is  next  hunjr  up  to 

dry  aa  far  as  the  glycerine  will  permit,  and  is  then  ready  f(»r  use,    Jnte, 

if^n^uin  mcAs,  pent,  sawdusts  aslips,  sand,  and  a  variety  of  other  ahaorbent 

wrtlKattcrs  may  1m^*  prt'pnred  by  being  soaked  in  a  1  in  .M)0  solution  and  dried. 

II  puih  or  cushions  may  be  pn-pareil  by  tillinj*  ba^^  made  of  the  fi^use 

ftnr  of  (he  alK»ve  materials.     When  applied  as  dressings,  they  are  aec'ured 

(Sagefl  prepared  in  the  same  way.     Urinis  introduced  a  material  made 

l^nduisr  pine-wcKHl,  and  known  as  "  woorl-wool,"  which  from  its  aoftne.^, 

'i  power  f»f  al»oq>tion  makes  an  exeellent  dreRsinp  wlien  prepared 

!ibed. 

lire  aublimnte  hai  proved  a  must  etlieient,  useful,  and  economieal 

■iirii|ilMi,  bat  like  all  others  it  has  its  drawbafka.     Amount  its  ndvanta^es^ 

opmallT  in  military  pruetice,  must  l)e  included  tlie  cimoentniied  form  in 

vliiob  it  can  be  r-arricd,  and  the  ease  with  wliieh  almost  any  alxf^rbent  sub- 

rtaO0e  can   be  impregnatod  with  it  withont  the  employment  of  any  siKicial 

flppanliis.     Like  at!  other  powerful  antiscptica.  however,  it  is  irritating  and 

fWiMiHoni,  and  as  it  fKjsjtesscs  these  properties  in  a  higher  degree  than  most 

achcfa>  a  oorrespondinf;  degree  of  caution  11  necesstiry  in  the  preparation  of 

,t._  ^,,i..^f(^Qg  ^jij  dressings  and  in  their  use.     The  maximam  medicinal  done 

rchloride  is  oontaine<l  in  about  4i  drachms  of  the  I  in  1000  solution, 

-  evident,  therefore,  that  in  usinfr  such  a  pjfparation  in  a  larjyi*  hollow 

I'.i.  a  KeroH?  cavity,   or  a   mncous  canal,  wire   must   he   taken   that    a 

poNonooa  doat;  l)e  not  left  behind.     Should  such   an   accident   hup]ien,  or 

iboald  the  frntient  t>e  peculiarly  ausc^eptible  to  mercury,  he  is  seized  with 

to  the  In-lly.  and  diarrhaea  with  tenesmus  und  bloody  mictions.     This 

followed  by  colla|we  and  dejith,  or  the  fatal  result  may  be  tK^asioned 

ni<»n  froui  constant  diarrhoea.     The  colon  and  rectum,  and  some- 

thft  small  intestine,  in  such  cases  are  found  u>  be  acutely  inflamed  and 

«pef6rial]j  ulcerated.     Sulimfion  fioK  rordif  h^n  ohm^'fd.     The  number  of 

we*  wQ  record  in  which  fiital  i^iisonin^  has  followed  the  use  of  perchloride 

(fnctrorr  as  an  antiseptic  is  very  coneidfrable  if  those  Of-currinp  in  obstetric 

ivarticr  are  inrlodcd.     In  any  case  in  which  there  is  evident  danger  of  such 

«•  aoadcm,  the  strength  of  the  solution  should  on  no  account  exceed   1 

Local  irritaUon  frfim  suttlimato  dressini^  rarely  occurs  if  the  proportion  of 
it  oiA  1<K>  jjnriit.  When  it  drK^s  happen,  there  may  be  redness  and 
or  n  «nperticial  inHammation  resembliutr  eczema. 
iU  Alambroth.  a  doulde  chloride  of  mercun>'  and  ammonium,  has  been 
<iQ!nU9d  by  Li.«i«r  as  a  snbstitntc  for  the  pure  perchloride  in  preparinj^ 
^MmopL  lu  adrauiu^es  are.  that  it  is  less  irritating,  and  It^sa  prone  to  form 
Viant  eonpound  with  albumen.  Gau/e  inipnvjnated  with  1  per  cent.,  and 
^  witli  3  |icr  Oimt.,  are  the  prepamtions  that  have  Invn  used.  The  only 
fcadlautage  which  sal  alcmbroth  presents  is  it«  extreme  Sf.ilubility.  It  is 
^  nsadity  washed  oat  of  the  dressing  by  an  abundant  di8charj;:e.  The 
nmt  and  wix>l  as  uA\\  are  staine<l  with  nn  aniline  bine  U*  distinguish  them. 

0fftald«  of  Karcury  and  Sine. — A  combination  of  these  cyanide^  of 
•nn^hat    nnn-rtain    (N)mirt  wtinn    Ims    Iwen    intrmlueed    as  an  ai»tiseptic  by 
and   ia  now    extensively   nsed.     It     is     insoluble    in     watvr,    but 
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soluble  in  bloo«3-Bernm  in  the  proportion  of  1  in  8000.  It  has  littk-orDol 
temhncy  to  combine  witli  albimjun.  The  ttnh  dissolved  in  st-nun  hflii  bttl] 
feeble  lowtM-s  hh  u  irt-nnicid*-  if  testwi  by  its  nrtiou  on  the  spores  of  bacilli,  but,  I 
on  the  other  band,  its  jMtwers  of  inbibitintf  their  j;ro\vtb  iii-e  vorv  conMidenible,  j 
and  tbiB  is.  from  a  prnt'ticnl  point  of  view,  all  that  is  rerjoinid  for  m\  aiiti-j 
septic  drc8»ing.  The  preparation  used  is  a  pnnze  impretrnated  with  the] 
cyanidea.  It  is  u  bcAniifully  absorbent  and  n  very  ettieient  drtvsnin^'.  It  ii] 
Cidonred  mauve  with  rowilane,  an  aniline  dye,  which  serv'ea  to  tix  the  douMe] 
salt  in  the  gauze.  I 

Creolin  is  a  preptiration  of  L'us-tar  cloeely  respmblinjr  tht*  ori,U)niil  mat^al] 
in  appearance  and  smell.  It  is  said  to  be  non-poisonous  and  11*66  from  carboliol 
acid.  It  is  insoluble  in  water,  but  in  the  stren^b  of  1  to  8  per  cent,  it  formt  j 
an  emulsion  which  can  be  used  as  a  lotion  to  wa^h  a  wouud  or  Ut  moisten  u 
dressing.  The  emnlsion  nmst  lie  freshly  prepared  for  each  dressing,  as  it  aooal 
changes  into  a  dirty  brownish  liquid  on  standing.  It  can  also  be  used  in  the] 
form  of  ointment.  There  is  no  doubt  that  an  emulsion  of  crcolin.  fr<<m  tbe-j 
strength  1  per  cent,  upwards,  is  a  most  efficient  and  unirritatin^  antiseptic.      I 

Chloride  of  Zinc. — The  efficient  strength  of  this  antiseptic,  which  i*  th»j 
active  principle  of  Burnett's  fluid,  is  doubtful.  According-  tu  Kwb,  a  Siilutionl 
of  about  five  grains  to  the  ounce  will  not  ceitainly  kill  non-sp<)re*U'arinjf j 
organisms,  and  one  of  twenty  ^^rains  to  the  ounce  has  no  effect  whatever  on  j 
the  spores  of  the  baciUus  avthracin.  Its  use  in  the  treatment  of  wounda  wu] 
introduced  by  (*nmpbell  De  Morgan  more  than  thirty  years  ago.  It  is  nsiiallyj 
employed  in  iht  strength  nf  forty  gniina  to  the  ounce  of  water.  This  aolutioitj 
produces  a  wliitening  of  the  surface,  but  the  action  is  veiy  superficial,  and  it] 
does  not  cause  the  formation  of  a  visible  slough  unless  applied  for  some  length.! 
of  time;  in  fact,  even  in  this  strength,  it  does  not  prevent  nnion  by  first  inten*] 
tion.  The  whitened  surfticc  ba.s  been  shown  by  co£|>rriment  to  form  a  renjark-j 
ably  efficient  barrier  to  the  absorption  uf  the  chemical  productsof  putrefaction,.] 
and  cxpenence  i)rove8  that  decomposition  of  the  dischargiv  will  not  cfimmcnottj 
for  about  three  days  in  a  wound  thus  treated.  It  therefore  forms  u  moMfti 
naeful  application  to  wounds  in  which  it  is  impossible  to  emjtioy  strict  nut]-  \ 
septic  treatment,  such  a*  those  opening  into  the  mouth,  rectum,  or  bladder  1 
for  by  the  third  day,  when  '\X»  influence  seems  to  lie  exhausted,  the  opem-d 
lyn)ph-spa<'eM  are  so  far  closed  by  plastic  exudation  that  the  daogera  of  septic  I 
alworption  aiv  greatly  diniiuisbcd.  It  has  no  toxic  effects  when  thus  apjilicdJ 
but  it  must  never  be  injected  in  this  strength  into  any  cavity  or  wouud,  a)«  should  j 
any  qnantity  be  left  b<*hind.  or  should  the  lymph-spnces  he  injected,  it  man 
cause  H^rious  and  extennive sloughing.  It  must  be  uHcd  only  where  thesurfarpl 
can  l)e  dried  afterwards  with  a  sjionge. 

Boric  Acid  was  intnuluced  into  surgiciil  practice  by  Lister,  h  im  one  iA 
the  UiM  pitwerful,  and  at  the  ^ame  time  one  of  the  least  irritating,  of  chi*tnk9il| 
nnti8«*ptic«.  It  is  tolnble  in  ^W  {mrta  of  cold  water  or  in  3  of  boiling  watn 
lis  efficient  strength  a.^  an  antiseptic  is  said  to  lie  about  1  in  IHO  or  fourgnhtfl 
to  the  ounce,  but  the  c(tncontrat«d  cold  solution  or  *^  boric  acid  htion*'*  id 
more  commonly  nsc<l.  It  is  prepared  by  adding  one  ounce  of  the  crystallised 
acid  to  a  pint  of  boiling  water,  and  afterwards  allowing  it  to  oool  and  ihfl 
exceaa  of  the  cryaUds  to  settle  down  ;  it  fc»rms  a  ns*.'ful  lotiou  for  wa«}ting  <id 
irrigating  wounda.  (Hycerine  may  be  ad<led  U*  the  lotion  in  the  projiortinti  of  hftlfl 
a  drachm  tu  one  ouiioe  to  prevent  its  drjring  wlien  used,  as  to  moistun  a  drtwngJ 
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BeneaeidUni^  whirh  is  prepared  by  dipping  ordinary  lint  in  a  cuncentruUHl 
hoiling  solution  of  thoacid  ami  afterwnrda  dryiiii;  it,  fonns  a  usefHil  application 
to  woDuda  or  ^ranidotini;  s(jii*h;  iiml,  if  mitisteiifd  wltli  warm  l)<)no  acid  lotion, 
it  may  l>e  applied  witb  ^i*eiit  advantage  in  ttic  place  of  a  puuttic«  to  alon^hy 
■j|d  inflamed  wnmids.  Horir  nri/l  oinhnrni  forms  an  excellent  di'essing  for 
?SiKl  wounds,  sucii  as  those  ou  the  face,  and  for  healthy  tjrniuulating  sores.  It 
U  now  officinal.  It  should  be  spread  on  thin  mnslio  and  dipped  in  tlie  boric 
mad  lotion  before  biiinjr  applied,  after  which  it  may  be  covered  with  cotton- 
vool  and  ullowed  to  dn»*.     It  requires  changing  once  or  twice  a  day. 

SiUphnrona  Acid  is  but  little  used  as  an  antiseptic  on  account  of  its 
eitrrojt'Iy  nnpliusiint  smell  and  its  irritating  properties, 

Snc&ljptiia  Oil  is  a  powerful  iinti^ptic,  having  a  very  fragrant  oampho- 
iBOPOim  snieli ;  it  is  quitt*  free  from  poisonous  propcrtieH.  It  is  pnutically 
imolnble  in  watAi-r,  but  readily  dissolves  in  oil,  paraffin,  and  spirit,  liha^  been 
ovd  in  the  form  of  eucalyptus  <:iuuc  iu"  a  substitute  for  ciirlmlic  «^au2e  in  cases 
IB  which  tile  patient  showed  ifigns  of  carbolic  [Kjisoning,  or  wlieu  the  skin  watt 
irriuted  by  the  dressing,  but,  owing  to  the  volatility  of  the  oil,  it  soon  deterio* 
nies  ai  the  temperature  of  the  liody,  and  becomes  useless  afler  about  twenty* 
(bar  boan.  For  application  to  i;runnlatii)g  sores  an  ointment  composed  of 
*  parts  paraffin,  2  vuseline,  an<l  1  of  eucalyptus  oil  will  be  found  very  nscful. 
If  tbe  tore  l»c  foul  some  i<Kloforin  may  be  added  in  the  proportion  of  one 
izr%:lim  to  tbe  ounce. 

y^aUi^  ifl  one  of  the  must  powerful  of  all  antiseptics.  It  has  been  rccom- 
BTDKied  by  Hryant  as  a  lotion  for  washing  wounds  and  s^K^nges.  in  the  strength 
of  two  drucbms  of  the  tincture  to  a  pint  of  warm  water;  and  in  this  sti'cngth 
it  is  an  efficient  antiseptic  and  very  free  from  irritating  properties. 

Xedofonn  is  an  antiseptic  of  undoubted  }>ower  which  is  used  very  largely  in 
■wrgicral  practice.  It  is  an  ivKlinc  com[>ound  of  methyl  alcohol.  It  is  sold 
ta  two  fonns — the  procipitatod,  which  is  an  extremely  fine  yellow  powder; 
ttd  the  rrystalliue,  composed  of  fine  golden  yellow  crystals.  The  latter 
Aflold  aiwnys  l>e  used  in  wonnds  or  on  raw  surfaces,  as  the  finely  divide<l 
particles  of  the  precipitated  form  are  t(Ht  readily  ab3orl)ed.  Iodoform  is 
iatoinble  iu  water  but  is  readily  soluble  in  cliioroform  and  ether,  sparingly 
m  m  aJcx)lu>lf  and  very  freely  in  oil.  The  prepirations  used  in  Surgery  atv 
thr  '  L'  iu  cr)'BtaIs  ;  ioiloj'onn  woolj  prepared  by  impregnating  cotton- 

fai;i.  ,  l  of  its  grease  so  aa  t4)  render  it  absorbent,  with  lo  per  cent,  of 
iIm  dm^:  iodoform  gauze  containing  20  per  cent,  of  the  drug  ;  and  iodoform 
mimntt^  made  by  mixing  varying  proportions  of  the  crystals  from  one  draclnn 
tpwanU  with  uoe  ounce  of  vaseline.  The  pure  i^Hioform  is  specially  applicable 
fto  woanda  opening  into  cavities,  such  as  those  left  by  removal  of  the  tongue 
tc  upper  jaw.  It  may  be  sprinkled  on  the  raw  surfa^-e  twice  a  day,  and  will 
tonpletelr  prevent  any  unpleasant  smelt.  The  (icrmans  have  used  it  freely 
«aft  application  directly  to  the  raw  surfaces  of  fresh  wounds  before  clohimr 
tfaem,  and  it  has  been  found  not  to  prevent  union  by  first  intention,  but  it« 
«e  in  tbia  way  is  not  to  be  rec^nnmended,  as  it  is  a  needless  introduction  of  n 
lirngii  body. 

AcDotding  to  the  ordinary  modes  of  testing  antiseptics  by  their  power  of 
^Mtcoytng  micro-organisms  and  their  b|>oi-cs  in  laboratory  cxpcrimunts,  iodo- 
farm  is  practically  useless,  but  no  Surgetm  who  has  experience  of  in  efficacy 
IB  opcrmlMmi  oo  tbo  mmitb  or  rcc'tam  will  doubt  that  it  is  one  of  oar  most 
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vnlnalile  meniifi  of  preventing  pntrcfnctiVm  and  infection.  This  discrepancy 
is  Raid  (o  \w  explained  by  tbe  fact  thnt  iudoforni  breaks  np  in  the  prenoncw  of 
pUF,  so  that  pure  indine  j»  lihpiatcd.  I'tomainc-s  an*  also  said  to  break  up 
liHloforni  in  tl»e  winie  way  mid  at  the  same  time  to  l)e  thein»elves  de«troye*l. 
Free  iodine  ia  well  known  to  he  one  of  tlie  mmi  |>o\verful  (»f  all  aiitim'ptics, 
und  thus  the  power  of  iodoform  in  ehecking  deeomposition  and  ftiippiinttion  i« 
fully  explained.  If  niueh  iodoform  ik  n.sed.  iodine  can  nlwavR  ho  detected  in 
the  urine  in  the  fonn  of  iodidtnt ;  but  iodoform  does  not  appt'ur:  thta  isfurtlier' 
evidence  rif  it«  hri'jikin^  up,  either  in  the  wound  or  the  blood. 

ItKbiforni  possesscH  \^ry  niarki'd  toxic  pntperties,  but-  the  eft'ui't  pnidnctil 
sc-enis  to  depend  to  a  fjrcat  extent  upon  an  idiosyncrasy  on  the  part  of  the 
patient.  The  Hytnptoms  of  iodoform  pt»isr»nin£f  are  very  various,  and  differ 
somewiiat  in  children  and  a<hjlls.  Amonirst  the  most  marked  effect*  have  Wn 
an  elevation  of  tem|)eratni'p  renchinjr  H>4*'  F.,  witboiit  other  seridUn  constitu- 
tional disturtmncr.  and  without  any  ntdiealthy  appearances  in  the  wound. 
IrfOBs  of  af»|ietitc  with  progpvssive  ema<'iation  is  common  ;  the  patient  ccttn- 
plaining  that  everythinj^  tastes  and  smells  of  iodoform.  Vomitinj;,  howevw, 
is  not  a  frequent  symptom.  Tlie  effect  on  the  pulse  is  often  vory  marked, 
esi»ecially  in  children  ;  the  freqneucy  is  preatly  increased,  reaching  HO  or  even 
180.  and  at  the  same  time  the  force  is  c*>rTespondinely  diminished.  Its  eff«*rtJt 
ou  the  brain  are  often  very  serious  :  in  some  cases  in  adulta  it  aecius  to 
have  cansed  violent  maniacal  delirinm.  in  others  iieraistent  drowsinesa  haa 
lieen  noted,  with  great  mental  depression.  Tn  cluldren  drowsincj*  ia  more 
common,  and  occjisionally  the  symptoms  may  chtscly  resemble  thofle  of 
tubercular  meninjjilis.  In  other  cases  rapid  collapse  has  followed  the  nse  of 
iLKloform,  for  which  no  cause  bat  the  drujj  could  he  found.  Many  fut^l  (.^ases 
have  occurred  in  (lermany :  bat  the  quantities  applied  have  been  in  some  cmbcd 
60  enormous  that  this  is  scarcely  to  be  wondered  at.  As  an  external  dressing' 
to  a  wound,  the  ed'res  of  which  have  been  brought  accurately  in  ajnt«ct* 
it  has  never  l)een  known  to  cause  poisoninfj:,  thou^rh  when  applied  on  the  raw 
surface  left  by  a  large  burn  it  may  give  rise  to  some  nf  the  above-mentioned 
symptoms.  The  urine,  in  all  ctises  of  icKlofonn  |>oiHonbig,  has  l>een  found  to 
contain  iodine.  The  treatment  consists  in  the  immediate  and  complete 
removal  of  the  druc  which  will  nstmlly  be  followed  ity  speedy  disappearance 
of  the  symptoms.  lodofonn  very  rarely  causes  any  h»cal  irritation.  It  iasaid 
to  have  little  or  no  [Mjwer  of  destroying  the  virus  of  erysipelas. 

Potaaaiam  perman^axiate.  a  solution  of  which  is  known  as  Condy's  Huid, 
Ib  a  powerful  oxidising;  ngcnt.  U  i)OS8ess<.-s  very  active  powers  as  adisinfivtant, 
deatroying  the  sinell  of  decomposing  matter  even  when  used  in  ver)-  dilate 
solutions.  AcconJing  to  Miipiel,  it  prevents  the  trrowth  of  oriranisms  when  in 
thr  proportion  of  almut  two  yrains  to  the  ounce  ttf  water.  In  the  strength  of 
about  twenty  grains  t'>  the  ounce  it  will  kill  the  spores  of  iha  hacUlutt  nnihrmM^ 
but  such  a  solution  cannot  be  used  in  surgery,  as  it  st4kins  everything  witli 
which  it  comes  in  contict  a  deep  brown  colour.  The  weaker  solution  fui-ros  a 
valuable  lotion  or  trash  for  foul  wounds.  It  ixtssesses  practically  no  toxic 
pro|ierlie«. 

Alominitun  acatat«.  in  the  stren<rth  of  alxiut  ten  grains  to  the  ounce,  has 
U'CD  nrouinjLndcd  a^  a  non-|>oi6onous  antiseptic  by  Mau»,aDd  baa  bccn«xi4ii- 
sively  used  in  (icrmany. 

lioth  the  Aoatata  and  the  anlMLeetate  of  l«ad  powcaa  antiseptic proportita. 


PREVESTIOX   or  INFLAMMATION  BY  COLD. 
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U»  thin  tbejr  partly  owe  tlio  rupuUtiuu  for  preventing  iiiftnmumtiou  iti 

Bttttsoic  acid  posaesaes  extremely  powerful  antiseplir  jjropcrtics,  but  hii-s 

c  bticn  ufiuil  pure  in  the  treatment  of  uoumls.     lb  fonus  an  important  con- 

ftdtoefnt  of  Compoond  Tincture  of  Benzoin,  rriar's  Balsam,  (»r  AVoiintl  BalsMii, 

h  wtis  formerly  rxtfiisivcly  employed  iisan  external  application  to  wounds, 

is  j^till  ^mctimes  applied  to  compound  fractures. 

Tarpeiitia«  was,  in  former  timesi  a  c-onstitueut  of  atmost  all  salves  for 

wiiui]d&,  and  doubtlcfio  did  excclleot  service  as  an  antiBcpcic.     Ai  the  present 

tiuKs  it  La  scarcely  ever  uaud.     A  liigtdy  retined  form  in  sold  nnder  the  name  of 

V  which^  diitaolved  in  olive  oil  in  the  proportion  of  1  to  .'j,  forms  a  u^'ful 

pUc  appUcatioti. 

Tliyinol  is  the  aromatic  principle  of  thyine.  It  is  said  to  he  a»  efficient 
antiseptic  ifdi&!iolved  in  trater  in  the  proportion  of  1  in  lOOo.  It  i^  but 
little  irritatinf;  and  is  not  poisonous ;  but  it  preaeuts  few  other  advantai^, 
is  rarely  used  except  for  waahinjy  oat  a  cavity,  as  the  rectum,  from  which 
lie  m-id  might  be  ahnorhed  in  dan^'rous  quantities  if  injecte<L 
Olyeeruis  iHJSseases  feeble  antiseptic  properties,  tlie  effieicnt  8trent;th  with 
watrr  U'injr,  ;M!c<»rdiu^  to  Miquel,  I  in  4.  It  is  ehicHy  useful  as  an  addition 
to  burio  or  carbolic  lotions^  to  prevent  their  drying  too  quickly. 

JHoohol.  —Accord i ni;  to  Miquel,  the  efficient  antiaeptic  gtrcu((th  of  an 
alcoholic  Idtion  is  1  in  I'l,  that  is  to  say,  two  ounces  of  absolute  alcohol  ur 
fuur  of  |>roof  hpirit  in  a  pint.  AVtsohite  alcohol  hiw  no  intluenoe  whatever  on 
ibc  apiirea  of  {aithngenic  bacilli.  Aleohol  is  but  little  used  in  surgery 
MtixeptK',  a*  it  evaixirates  Io*j  rapidly,  but  it  may  be  employed  as 
a  vaah  for  wonnda  or  f*ir  the  hands  and  instruments  if  n<inc  more  efficient  is 
at  hand. 

I>TBKK  Mkthods  of  I'hevkntivk  TkKiTMtiNT.— Amonjrst  the  m^'St  useful 
Hina  of  |u-e>entiu<(  intlammation  ifi  the  application  o{  oold.  Thii^  aiuaca 
«ooUactiun  of  the  vessels,  and  thus  limita  exudation  and  pa*veuts  swelHuj^  and 
teaaioo.  Tbc  cold  shoald  not  be  so  intense  as  to  lower  the  vitality  of  the 
tnjnncl  part,  or  it  may  cause  the  very  mischief  it  is  intended  in  prevent. 
r -r  tbt-  i*?a»ion  it  is  nf  doubtful  utility  in  all  snjwrticial  injuries  or  in 
•  ..tni)i:  <«h<>ri  superficial  inflammation:^,  while  it  is  of  undoubted  use  when 
ijpii'tl  Ut  ilie  skin  in  sprains  and  other  injuries  of  joints,  or  in  injuries 
^A  Uic  iwuio.  In  the  latter  c^aes  it  causes  a  contraction  of  the  vessels 
rdlMMii  octaally  cliillin^  the  injured  ]Hii-t.  Cold  is  of  no  use  in  checking; 
rafccUTc  iufhimmaiions  of  any  kind,  its  chief  value  bein>(  in  limitin^r 
Um  aioiple  traumatic  iuHannuation  foUowiu^'-  Kul>cutaneou8  injuries.  It« 
SflilKMtfkio  must  be  toniinuviu,  or  the  pericnls  of  hypeneniia  in  the  intervals 
Wcwwn  the  cold  applications  will  undo  any  ^^ood  that  may  liave  i*esulted  from 
tbt  Duuhrijt'  II'  the  injury  be  not  very  scvetv,  lint  dippe<l  in  cold  water, 
newcd,  may  be  applied ;  or,  if  the  skin  Im*  unbroken,  an  evaporating' 
"U  may  \*^-  use<l.  Should  a  joint  l)e  severely  injured,  cold  irri)»a- 
a  preferable  nuide  of  applvin;.^  cold.  This  may  be  done  by 
set  the  |iart  a  lurt^e  wi<le-mt>uthed  bottle  full  of  water,  in  whiolt 
of  ice  nuiy  Iw  put  i  one  end  of  a  skein  of  cotton,  well  wetted,  is 
'I'lU^  in  the  water,  whilst  the  other  end  is  brought  over  the 
• .  ThtK,  acting  ajt  a  siphon,  causes  a  continual  droppinf? 
:  tu  which  the  cold  it  to  Ix:  applied. 
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Hut  the  direct  applicntiun  of  [mnndcd  ire  in  n  Mnddcr  or  thin  raliber  ba^l 
I  lie  mi«t  effectual  ineiin.s  of  applying  cold,  when  il  U  intended  that  it^  (.'flMH 
*ihal)  jK'nelnite  deeply,  as  in  an  injuR'd  joint,  spine,  or  head.  1 

Another  very  efficient  mode  of  apply  injr  cold  is  t(i  sniTownd  tin*  part  with  •] 
coil  of  india-ruhlx^r  tubinj;  thnmjrh  which  a  stream  of  iced  water  in  alloworl^ 
filowly  Lo  flow  from  a  rcsenoir  placed  above  the  bed.     This  method  was  intiv>-( 
iluced  by  Oiib  as  a  mode  of  applyiu;;  cold  to  the  genital  organs,  and  for  ttiis 
purpose  it  is  very  efficient.    When  applied  U*  the  head  or  to  a  limb,  the  weight 
*»f  tile  part  is  apt  to  compress  the  tube  and  arrest  the  flow.     To  overcome  this 
(lifficalty.  ttie  apparatus  known  as  *'  Leiter's  tubes/*  made  of  soft  ineUl 
whicb  can  Ik;  accurately  aj>]>!ied  to  any  part  of  the  body,  haa  lately  iHjen  intra- 
dnced.     In  usin;:^  thin  the  woter  mufit  not  l>c  iccfl,  as  the  greater  conducting 
l»ower  of  tl»e  metal  renders  this  not  only  unnecessary  but  dangerona.  ' 

The  application  of  a  cold  Lead  Lotion  iH'ts  m  ii  powerfid  local  Hcdaiive, 
and  tends  greatly  to  restrain  local  inHamuiatiim. 

Absolute  rest  of  the  parts  is  uu  essential  elonifut  in  the  preventive  trcst- 
nient  of  infiamniatiou.  Rest  as  to  movement  or  use  is  impemtivc.  Km  injured 
joint  should  be  pla<-cd  at  rest  on  a  splint;  light  should  be  excluded  from  an 
injnrcd  eye. 

At  the  same  time  all  ci^tnBtitutional  disturbance  must  be  preventod  b)'  1 1 
moderate  aiid  well-cliosen  iliet.  by  repose  of  body,  by  regnlation  of  the  action  of 
the  IkiwcIs,  and  by  imreful  attention  to  the  hygienic  surroundings  of  the  patient. 

OinATiVK  TuEATMKST  OF  Ari'TK  Inflammatiox. — lu  the  curative  treat- 
ment of  inflammation  the  flrst  object  of  the  Surgeon  is,  if  p<»s5ible,  to  remove 
the  cauae.  and  to  exclude  every  ucceBsory  souK^e  of  irritation  from  tlw 
inflamed  part.  Thns,  if  there  be  an  accumnlation  of  septic  matter,  this 
must  be  removed,  and  the  septic  process  cliecktMl  by  the  ubl-  of  antiiiiOptics,  ] 
If  a  foreign  body  be  lodired  in  the  Hesh  it  must  lie  i*xtracted,  and  complete 
luiatomical  and  physinjogicnl  rest  of  the  inflamed  part  must  be  ensurcir  At 
Uie  same  time  the  nfflnx  of  blood  must,  if  possible,  be  kept  witliin  Uinzids, 
and  blood-pi'Cflsuiv  reduced  so  as  to  limit  the  exudation  and  reduce  tension. 
Id  attaining  these  objectm  cimstitutional  und  liM*aI  means  are  made  use  of. 

L»MAh  Tkkatmkxt  of  ArUTK  Inflammation' — Fosition  ajid  Best.— 
The  flrst  step  in  the  treatment  of  an  inflamed  [tart  is  to  put  it  at  (K'rfrct  rvst. 
All  motion  and  use  naist  be  prevented,  and,  if  necessary,  restrained  by  spliotn  I 
and  other  appliances.  If  possible,  the  inflamed  part  should  \rn  elevst«d  U»  < 
a  level  with,  or  above,  the  rest  of  the  bo*ly,  in  order  to  fncilitate  the  rctnrn  of  | 
blooii.  and  thus  to  diminish  conj^estion  and  redmr  the  bl(H>d-prc8sure  in  rtp  . 
and  thus  lessen  exmlntion  and  tensi<»n. 

Cold  Bud  Heat  are  both  u>«ed  in  the  treatment  of  acute  inflammation. 
1'he  use  of  Cold  in  thr  prevention  of  iiiHammation  has  already  been  des4*ntjed 
(p.  218).     WliLMi  inflammation  is  fully  established  with  its  cardinal  symptoOiS 
of  re<Inefl8,  swellini;,  beat,  and  pain, cold  should  never  be  apjilied  ;  aa,althonjrh 
it  may  lead  to  a  diminimhid  flow  of  bloixt  to  the  part  by  cansinj?  contraction 
of  the  arteries,  it  tends  still  further  to  lower  the  vitality  of  the  aflocted  tissne*. 
and  thus  to  increasf*  the  adhesion  of  the  corpuscles  and  the  ivtardatiun  ui  ttie 
flim,  till  stusiK,  followed  by  death  lif  tlu?  jutrt,  may  ri*sidt.     (*old  should  never  I 
be  had  n*oourse  lo  when  siippurntton  is  threatening  or  hns  set  in  :  stilt  Ins] 
should  it  Ik>  employed  when  there  is  a  t4'ndenry  to  mortification.     The  modes  I 
of  applying  cold  have  already  been  described  (p.  tX'A).  1 
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I  Warmth,  and  moistttre,  conjoined,  an*  of  tlie  utmost  aervicf  ia  the  troat- 
■b&C.  u{  innamniarinn  ilnring  the  lieighl  of  that  process — duriujtc  that  period 
nilMold  appliealtuus  are  not  admissible.  By  these  means  the  vessels  arc 
«■■■'  Ui  liie  fullest  extent  and  the  tendency  to  stasis  diminished.  The 
warmth  lends  also  to  hasten  the  return  of  vitality  in  the  damaged  area,  \f 
rtlnft  be  (loasible,  and  is,  thereFore,  especially  valuable  in  all  cases  in  which 
Btoc  ifi  a  tendency  to  sloiighiuK<  The  exudation  from  the  distended  vesstils 
I^HMiAsed,  and  it  is  believed  that  this  tends  to  eurry  tht*  mi^rut«d 
HHpHHfei  oat  of  the  inflamed  part  into  the  lymphaticH  in  those  cases  in 
which  rhe  irritant  causing  the  iuflammution  is  not  of  sufficient  intensity  to 
•ive  ri»f  to  suppuration.  It  may  also,  by  stimulating:  the  activity  of  the 
migraiiii  lencwytes,  aid  them  in  resistinfr  tht-  invasion  of  micro-orgauisms. 
Sbootd  suppuration  be  inevitable,  warmth  hastens  the  process  by  increasinif 
the  i-xadation  and  migration.  Warmth  and  moisture,  by  causing  rehixation 
of  Kbe  parta,  diminish  tension  and  thus  relieve  pain. 

When  abeoesB  threatens,  and  the  skin  is  not  hrolcpn,  nothing'  affords  so 
oineh  r«h'i-f  as  a  well-made  linseed-meal  poultice.  Tu  make  tins  smooth 
9aA  meal  must  be  gradually  added  to  the  pro[>er  amount  of  boiling 

iguroosly  stirred  at  the  same  time.  If  the  water  be  added  to 
the  raeal,  the  mass  is  apt  to  become  lumpy.  It  must  be  spread,  not  too 
thirkly,  OD  a  piece  of  lineu-rag,  and  applied  as  hot  as  the  patient  can  bear  it. 
It  IB  bettor  to  use  meal  from  which  the  oil  has  not  been  cxpresaed,  or  to  add 
tj)  the  ordinary  liugtit;d  meiil  a  small  (jiiuntity  of  olive  oil,  which  prevents  its 
ilrpmg  end  sticking  to  the  skin.  Hut,  useful  hk  poultices  arc  when  the  skin  is 
utoolceii,  they  are  most  objectionable  when  applied  to  a  wound,  ulcer,  or 
giaaoLitiog  surface.  Then  they  merely  encourage  putrefaction.  In  such 
ceeea  wttt  dreasiiig,  <K>nsisting  of  a  double  or  triple  layer  of  common,  or 
beltrr  Ixjric,  lint,  moistened  with  a  hot  solution  of  boric  acid,  may  be 
i^kaI  sod  covered  with  oiled  silk  extending  half  an  inch  to  an  inch 
ttcjood  it  on  all  sides.  This  may  be  covered  with  a  thick  layer  of  cotton- 
eool  secured  by  a  hatidugc.  By  these  means  we  obtain  an  application  which 
ii  eteaaer  and  lighter  than  a  poultice,  and  which  retains  its  heat  equally 
tooff.  Another  ex<%llcnt  suKstitute  for  a  poulti(M-  is  a  slieet  of  siUicylic  wot»l 
(I  per  cunt.)  about  one  inch  thick,  mointcucd  with  boiling  water  aud  covered 
with  aiied  siik  and  dry  cottou-wooL  This  is  also  a  most  efficient  ftiitiaeptic 
tf|)iicatton. 

romantatLona  of  warm  water,  or  of  decoction  of  poppy  and  camomile 
!»««»« ii|jpticd  by  meuns  of  flannels  wrung  out  of  thp«e  liquids,  and  applied 
hHty  an;  tvry  uneful  in  extensive  su|H'rdcifil  inQammations.  The  Oannets 
ihoald  be  well  covered  with  oiled  silk  or  rublxT  cloth,  so  as  to  retain  the  heat 
Hui  to  prevent  evaporation.  Spongio-piline  may  lie  used  as  a  substitute  f^r 
leaael  iu  caaee  in  which  the  surface  is  unbroken. 

Dfy  cotUio-wool  hfjUisl  before  a  fire,  applied  wann,  and  covered  with  a 
lv|^  ihec4  of  oilinl  silk,  may  sometimes  be  conveuiently  substituted  for  a 
fooientatton.  The  watery  vapour  given  off  from  the  bkin  being  enclosed  by 
the  iuIl-U  fiilk  forms  a  sort  of  warm  vapour  bath  for  Ihc  affect>'d  part.  Dry 
in  the  form  of  thiuncls,  or  bugs  of  bran  toasted  before*  the  fire,  or  heated  in 
are  ollcn  convcuient  applications,  esix^cially  for  the  head  or  abdomen, 
applied  externally, sometimes  c-xcrcises  a  very  distinct  intluenoe 
•Dfiefftciul  inHammatlons  of  an  acute  and  spreading  character.     It   is 
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sapposed  to  act  pui-tly  by  caimint;  contraction  of  the  small  art'Criet  by  iU 
direct  action  (»ri  tlie  vasti-motvr  iiervt-a,  and  i>artly  by  iu  ucdativc  effect 
on  the  cutancc'us  sentKiry  nervcfi,  Btimulntion  of  which,  as  wt*  hnvn 
before  seen,  cjtiiges  by  ivtiex  action  a  dilatation  of  the  vessels  in  the  ftn» 
irritated.  It  is  U-st  applied,  in  c*onjnnction  with  warmth  and  molHtare,  aa  a 
))atnt  eonip(»8etJ  of  efpial  parts  of  the  extract  and  of  frlyceriue,  which  may  be 
smeared  nn  the  inllanied  part  and  covereil  with  cotton-wool,  or  hot  rouitiiitA- 
tiouA.  There  is  no  danirLT  of  belladonna  [Hjiijoniug,  even  when  larjje  eurfncesi 
Are  pftiutcd  with  the  e^tiact  and  <!lycerine.  I  have  fre<|uen(ly  painted  th** 
whole  arm  in  tliift  way  without  any  UDpleiiisant  etfect ;  and  the  most  1  have 
ever  noticed  bus  Ix'en  a  Htt.lc  drynes**  of  the  throat  after  some  days'  uae  i>f  the 
drag.  The  belladonna  and  ^flywrine  must  l>e  carefully  kept  out  of  the  way  of 
children,  as  iU  taste  is  not  unpleasant,  and  they  arc  very  likely  to  eat  iC  by 
mistake  for  treacl**.  Two  such  chscs  have  k*en  admittt^  into  Univcwity 
College  lioapital,  both  of  which  fortunatfily  recovered. 

In  Hn[3erHcial  inflammations  Acetate  of  Lead  A  ^rs.,  and  lanihinum  ;S  p^ 
Ui  one  ounct!  of  water,  diluted  with  an  ei|ual  quantity  of  iKiiliu^  water  and 
Bppliwl  hot  oil  lint,  will  oft«n  be  found  a  \ery  useful  application. 

Local  Blood-lottmg  in  an  eflieient  means  nf  Icstk-nin^  the  e<>n|;cfttion  of 
an  inflamed  part,  oit  by  it  iu  some  rases  wc  tjvke  blood  dinctly  from  tbo  dis- 
tended  vessels.  It  does  not  always  ml,  h(»wevcr,  quit^  so  simply  as  thiH.  In 
no  disease  is  the  benefit  of  local  bbK>d-lettiDg  more  marked  than  in  acuU* 
intlammation  of  the  middle  ear.  and  yet  iu  this  aise  we  draw  the  blood  flron 
the  cutaneous  vckscIh  of  the  mastoid  {tri)<'eK«.  In  acute  orchitis  relief  is  often 
jjivcn  by  pnmuuring  the  distended  veins  of  the  scrotum,  whieli  have  no  direct 
connection  with  the  swollen  ;>:land.  In  these  cases  the  relief  is  probably  dne 
to  a  reflex  contraction  of  the  artcrit.'s  leading  to  the  inflamed  part.  The 
amount  of  blood  taken  in  local  blood-letting  is  not  sufHoient  to  bavt*  any 
inHuencc  on  the  general  circulation. 

lilood  may  be  taken  locally  by  puncUtrt^^  scarification*^  or  incisions,  or  by 
lefithincf  *jr  cn/fpiuf/. 

Punctures,  scarifications,  tmd  inoisiona  can  Iw  pnictisi-d  iicJj  in 
inHammatit)!!  of  the  cutiinenus  and  eApi^-d  mucous  surfaces.  They  constitute 
a  very  etticient  means  of  nOicvin^'  the  part,  as  not  only  is  blniMl  rvmoved,  bul 
an  exit  is  atfbrded  for  effused  matters;  tension  is  consequently  materially 
lessened,  aud  atiy  tendency  to  Hlou«;hin;Lr  diminished.  Thei*u  is  no  doubt  alai.> 
that  in  some  infective  intlnromations  tliey  allow  tiie  fluids  which  are  cbar^l 
with  the  noxious  products  of  the  ^^nnvth  of  the  [Kitlxi^enic  orjranism  to  ej^cape 
externally,  instead  of  returning  to  the  blood-stream,  and  thus  nuiLcrially 
relieve  the  constitutional  disturbance.  Pnncttires  should  Ite  made  with 
a  line  lancet,  in  iMirallcl  rows  o\cr  t\w  intlame*!  surfaiv,  and  should  not  exceed 
a  qaarter  of  an  inch  m  depth.  Scarifications  are  small  and  short  incisions. 
They  may  be  made  across  the  cun^cKted  vlbscIs,  which  will  bleetl  fre<'ly,  as  iu 
the  relief  of  a  cliemosis  of  the  conjunctiva.  A  modification  of  puncture  is 
sometimes  prartiscd  by  openjtii;  the  veins  in  the  nei^diUmrhood  of  the  inflamed 
j»irtat«evrnil  pointj*.  us  in  puncture  of  the  scrotal  veins,  for  indammation  of  the 
testiH. 

When  inciaio&s  are  required  they  should  be  sut  arranged  aa  to  afiocU 
tlw  greatest  |>o^ible  relief  to  the  tension  whilst  doings'  the  least  pOMJlh 
mischief  to  the  part   incls^'d.    Their    length    and    their  <lepth  roust   rary 
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ling  t'l  lIic  seat  t)f  the  inHuuimatioD.  Care  must  be  taken  as  far  as 
►le  not  to  wotinil  siiixTficial  arteries  or  vein**  of  Hufficient  size  to  bleed 
Tuualy. 

lUBT  be  applied  to  the  noi^hbourhood  of  inflamed  partu,  but  never 
the  inflamed  anrfaee  iteelf.  us  ttieir  bites  irritate.  There  are  certain 
iuns  in  which  leeches  sliouM  not  Ite  placed,  us  over  a  large  &ul>cataneou8 
or  iu  rv'iiiuns  where  there  is  much  loose  areolar  tissue,  as  the  scrotum 
•lid-S  lest  trouhlesf)me  hieniorrhiijie  or  eceliymosis  occur.  So,  also,  they 
not  be  applied  near  a  specific  ulcer,  lest  the  bile«  become  inoculated  by 
dtschiirge.  Should  it  be  thought  desirable  to  produce  sonic  constitutional 
the  bleeding  may  be  enconniged  by  jwultices  or  fomentations  after  the 
has  dttjpped  off.  In  this  way  from  half  an  ounce  to  an  oum'c  of  blood 
Buvjr  be  taken  by  ejich  leech.  Owing  to  the  fact  that  die  leech  secretes  a 
■atcriiil  vhich  prevents  the  coa<;ulation  of  the  blood,  the  h(r.morrhuge,  which 
■mOj  erases  spontaneoualy  soon  after  the  leech  is  removed,  may  cuncinue  fur 
ttme.  and  b«  difficult  to  ari-est.  <.*ontiuuous  pressure,  the  application  of 
or  powdered  alum,  may  theu  be  tried,  »nd  if  tlie^e  fail — as  may 
in  some  situations  where  pressure  cannot  be  conveniently  applied,  as 
on  the  Deck  and  abdomen,  particularly  in  young  people — a  piece  of  nitrate  of 
aArcr  acnipcd  to  a  point,  or  a  heate<i  wire  iutroiluced  into  the  bite,  prcivionsly 
viped  dry,  or  a  needle  transfi\in*c  the  e^lges  of  the  bite  with  a  twisted  sutun- 
(iVfr  aad  around  it,  may  be  re(|uircd. 

I     Cvpping  may  be  either  •*  wet "  or  '*dry.*'     Dry  cupping  consists  in  the 

'  afiplicuiion  itf  Uie  cupping-glasses  to  the  skin  without  making  any  previous 

K'tfiScttlionA.     It  is  a  means  uf  causing  a  determination  of  blood  to  the 

.  •ir^'e  for  the  purpose  of  diminishing  the  flow  to  an  internal  organ.    Thus  in 

'iiDgatioD  of  the  kidneys  following  un  operation  on  the  urethra  or  bladder. 

lirr  copping  in  the  loins  is  often  of  use.     The  instruments  required  are  a 

•lurit  Ump  with  a  large  tlamc.  and  the  cupping-glasses.     These  are  made  of 

tbick  jflaw  and  are  dome-shaped  with  smootldy-gr<.*und  edges.     The  opeiution 

I    muiMii  merely  in  rarefying  the  air  iu  the  cupping-glass  by  means  of  the  Hame 

I     ^  Uic  spirit  lamp,  and  instantly  applying  the  glass  firmly  and  evenly  to  the 

'     ikiu.    The  intention  is  not  to  heat  the  gla^s  hut  the  air  contained  iti  it,  and 

i     'ftfact  Iu  a  great  extent  to  tvpiace  the  air  by  the  products  of  combustion  of 

t^  flame  of  the  Iiun]).     it  ih  for  this  reason  that  a  large  Dame  completely 

fiUuie  ti»c  glasH  should  be  used.     If  tlie  operation  be  properly  perfonned  the 

I    «iw  Iff  Uu?  glass  will  be  mai  kcd  by  a  bruise  due  to  the  rupture  of  the  capillary 

I    '^■Kli  in  Uie  area  included  in  the  vacuum. 

I  b  vet  cupping  the  glass  is  applied  in  the  same  way  over  a  number  of 
I  ll^Kfici^  IneisiouH  which  are  made  insttintaneoUKly  by  the  *'soariHcat<ir,** 
I  tt  iuttnmeut  providdl  with  u  number  of  parallel  knives  worked  by  a  spring 
I  UKi  rtJeaied  t»y  a  trigger.  The  (|nantity  of  bUnxl  extracted  is  regulatai  by 
I  ^  Wo  ftif  the  glass,  and  the  How  from  the  superficial  wound  ceases  the  moment 
I  AABnored.  Cupping  cannot  bo  employed  ujx>n  the  inflamed  surface  Itself, 
I  **>l«Qald  be  too  |»ainfnl,  and  is  chiefly  applicable  to  internal  Intlanimations. 
I  ^Uieicani  n»de  by  the  siarificators  continue  through  life,  cupping  should 
I  *M  be  pnctiscd  upon  cxixisod  surfaces. 

I      A  modified  form  of  cupping  in  which  the  racnnm  is  made  by  withdrawing  a 
P  latoB  in  »  gUsB  tube,  ux  the  aiiifinal  hnh^  as  it  is  called,  is  not  uncommonly 
■■1  ia  ophtlulmic  pructii^ 
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liocal  blood-lcttinp  is  now  ])crhaf«  less  used  timu  it  deserves  to  be-  A  fe* 
leeohea  j^'ivc  almost  immediate  relief  to  pain  in  iwi^wy  inflaminationB  of  t^l• 
tvc  and  middle  car  and  in  tiiiuple  inflammations  of  serous  and  synoviM 
inemljranes.  In  acute  infective  inflammations  ihcy  are  cridentl^*  uselcsij 
Tliey  cannot  arrest  the  g^owtli  of  the  micro-organisms  which  are  cansiDC 
the  disea-se.  It  is  therefore  abstnrd  to  imagine  that  septic  peritonitis  followij)| 
n  wotind  of  the  abdomen  can  be  influenced  in  any  way  by  a  handful  of  leecM 
diiiwini;  hl(M>l  from  tlie  alMlomirui!  wjtil. 

Cutting  oif  the  Supply  of  Blood  from  the  inflamed  ]>art  by  the  li^fttnn 
of  the  main  artery  leading  to  it  tius  b<.<cn  adopted  in  some  cases.  Tbue^  is 
acute  inflammation  of  a  joint,  the  nniiii  artery  of  the  limb  has  been  tied-^ 
the  femurai,  for  instance,  in  inflammation  of  the  knee-joint — but  by  iiiii4( 
SnrjpjouH  the  a-inedy  would  be  C(Misidered  worse  than  the  disease. 

Vanzetti  recommended  di^it*d  passurc  on  the  arterie*  in  inflammaciou^ 
He  has,  for  instance,  related  a  ciise  ^f  severe  acute  inflainmatioii  of  the  hami^ 
relieved  by  twenty-four  hours'  continuous  pressure  on  the  bnicliial  arurt. 
Xeudorfer  spetdcs  hijjhly  of  tlie  proceedinj^,  which  he  repirds  as  surpaeaiu^  ftlt 
others  in  eflicncy.  It  is  applicable  to  inflammation  of  any  part  of  which  Uitf 
arteri-  is  within  reach.  ' 

(VjxsTiTtJTioNAL  TuKATMKNT  OF  Inki.ammath)N.— ! u  the  roustitutioiial 
treatment  of  inflammatinu  the  Surgeon  has  various  objects  in  view  and  must 
1»e  influenced  in  the  means  lie  udopt^i  by  the  f^ueral  i*ouditiou  of  the  (tatieiiL^ 
In  some  cases  it  is  bis  object  to  diminish  the  liIood-pn*sein'e,  in  the  hope  i^ 
limiting  exudation,  by  means  calculated  to  reduce  the  force  of  the  heart's  action, 
M  by  {reneral  blood-Iettinp  or  by  the  use  of  certain  dnigs.  In  other 
his  chief  object  is  to  reduce  the  fever,  especially  when  it  assumes  tlie  stbeni 
type  (p.  llKi).  and  when  the  opposite  condition  is  met  with  his  nttentioD  i 
chiefly  directed  to  supp^irting  the  sti-eugth  of  the  patient. 

One  of  the  moat  pfvwerful  means  we  possess  of  reducing  the  blo(K}-prffisure  i 
Cl«neral  Blood-letting.  When  it  was  believed  that  acute  inflammation 
an  iu;tive  pri>c^'Hs  which  could  be  cut  abort  by  means  culculated  to  reduce  the-' 
strength  of  the  |»utient,  or,  as  it  was  termed,  by  antiphlogistic  treatmenl 
bleeding  was  the  routine  practice  in  all  acute  iuflummaton*  (liseji.ses  unless  the 
age  or  weakness  of  the  patient  contra-indicated  it.  Now  that  we  have  a 
k'tter  knowledge  of  the  nature  and  causes  of  inflammation,  bleeding  ia 
surgical  cases  is  almost  completely  abandoned.  No  one  believes  that  t 
invaaioa  of  a  ]>atbogcuic  organism  or  putrefaction  in  a  wonnd  or  cavity 
be  controlled  in  any  way  by  bleeding  ;  in  fact,  8nc>i  treatment  can  only  mi 
the  patient  less  able  to  resist  the  effects  of  the  i^rganisms  and  their  prod 
The  only  surgical  conditiuus  in  which  blood-letting  is  of  any  st-rvice  an- 
flrst,  in  certain  eases  of  simple  traumatic  inflammation  of  the  bmin  following 
ltuvrati<»n»in  which  tlie  swelling  of  the  cerebral  substnuce  is  causing  dangeru 
symptoms  (see  Chap.  XXIV.  I^iceration  of  the  Brain)  :  secondly,  in  some  cases 
of  injury  of  the  chc*t  in  which,  owing  U*  interference  with  ivspiration.  the  right 
«de  of  the  heart  is  overloaded  with  blo«jd  :  thirdly,  it  is  i.K)ssibly  usi-fid  in 
certain  cnaes  of  internal  hsemorthnge  :  and  lastly,  in  m^>me  cases  of  internal 
aneurism.  It  will  l>e  obtterved  that,  only  in  the  flrst  of  these  is  blo<Ki-lcUing 
used  with  the  inUMition  of  limiting  iiiHammatory  exudation.  The  influcnci 
pHnluced  by  blood-letting  is  judge<l  of  l»y  the  effect  mi  the  pulsi*.  which  should 
iHX'omu  softer  and  lesw  tense.     The  fn*quency   is  not  s^i  much  affected  aal 
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w»y  even  be  reduced.  It  is  alwHVR  desirahlr  to  produce  the  necessary  effect 
ftith  fhc  tet  possible  loss  of  bltwd  ;  hence  tlie  blijod  should  Ive  token  from  a 
lu]»e  orifioev  the  iwtient  sitting  upright,  Tn  repeating'-  the  vencBcetion,  we 
must  be  guided  by  the  impre^aidn  tliut  hua  been  maiie  iijiou  the  disease^  and 
Inr  the  sUite  of  the  pola\  In  former  times,  l>lood-k'Ltin^^  from  the  temporal 
iirim  and  llie  externu!  jujjuliir  vein  was  sometiiiu's  [)ractiHed  ;  but,  at  the 
jirwent  day.  blood  is  wtjircely  ever  taken  from  any  vessel  but  the  median 
bmiiic  vein  at  the  bend  of  the  elbow.  The  ojn^ration  is  thus  performed  :  the 
w^n  of  the  vein  having  beon  L-arefuUy  cleaned  with  stime  cfficieut  antiseptic 
and  the  patient  l>eing  in  a  sitting  posture,  a  tajn*  or  a  piece  of  )>andage  is 
id  round  the  arm  about  midway  between  the  shoulder  and  the  ellnjw,  with 
lit  firnmess  to  obstruct  the  return  of  blnud  thritui^li  tlie  veins,  and  yet 
nil  In  interfere  witli  the  Oow  through  the  artery.  When  the  liiub  below  the 
Ittndage  is  fully  distended  with  blood,  the  operutur  selects  the  mnst  prominent 
▼on  iit  the  bend  of  the  elbow,  whicli  will  almost  invjiriably  be  the  median 
bttilic,  and  compresses  it  with  bis  thumb  hehtv  the  jKiint  at  which  it  is 
intended  to  open  it ;  this  serves  the  doublt-  jmrjnvse  of  st'-adying  the  vein  and 
pn'TenfiQg  a  prematiu'e  esiMifie  of  blood.  He  thou  takes  the  lancet,  or  any 
other  small  sharp-pointed  cutting  instruraeni;  if  a  lannet  Iw  not  at  bund,  and 
holding  it  by  the  blatle  between  his  forefinger  and  thumb,  while  he  abend ies 
bisbnnd  by  resting  the  other  fingers  on  the  arm  uf  the  patient,  he  divides  the 
ddn  and  opemi  the  vessel  by  a  Hingle  inrision  ubout  one-third  of  an  inch  in 
lenglh,  carried  obliquely  across  the  vein  and  dividing  iUs  anterior  wall.  He 
then  takes  a  graduated  vessel,  and,  holding  it  in  such  a  position  us  to  catch  the 
lilood,  he  removes  his  thumb  from  the  vein,  and  hUowk  the  prnper  amount  to 
ricape.  During  the  operation  the  patient  fihonld  hold  some  round  body  in 
111*  band,  which  he  eim  grasp  firmly  at  intervals  :  by  this  means  the  blood 
from  tile  deep  veins  is  driven  out  from  amongst  the  muscles  into  the  median 
Itvthe  ooDMuunicjiting  branch  which  enters  it  just  before  it-s  bifuraition.  As 
4U0I1  h8  a  sufficient  quantity  of  blood  is  drawn,  the  constricting  hand  on  the 
*nn  is  relaxed  ;  an  antiseptic  dressing  of  some  kind  is  applied  over  the  wound 
■*nd».rur&d  by  a  few  turns  of  a  tigure-of-K  bamluge.  The  otily  accident  that 
can  happen  daring  the  operation  is  a  wound  of  the  bnictiiiil  artery*  which 
tbiUJillv  lies  immediatelv  beneath  the  median  luiHilir  vein  near  the  pcunt 
ft'lceted  fur  blot-ding.  This  is  avoided  by  liolding  the  blade  of  the  lancet 
«hon  and  firmly,  and  suppfiriiug  the  back  of  the  three  inner  fingers  on  the 
[atient^s  arm  :  while  by  a  movemmit  of  extension  of  the  wrist,  the  point  of 
the  mstrument  is  made  to  move  in  a  segment  of  a  circle,  and  so  to  o]x;n  the 
prominent  vein  without  any  risk  of  penetrating  mon-  deeply  than  iH  intmided. 
If  from  inadvertence  the  patient  be  bled  in  tht*  recumbent  position,  a  greater 
qiumtity  of  blood  may  be  removed  than  is  intended  Ix^fore  the  effect  on  the 
I'alw  ii  produced. 

The  only  compliciition  to  be  b-ared  after  the  operation  is  septic  inflammation 
'»f  tlie  vein,  and  although  this  is  ver>-  ran-  it  is  nnfficiently  frequent  xx* 
ntceMitAtc  the  careful  use  of  aiUisepties. 

Bleoding  from  the  external  jugular  vein  should  never  be  performed,  na  it  in 
•Mxyjmpanied  by  the  danger  of  entrance  of  air,  and  the  effect  produced  differs 
in  nori'sjiect  from  that  of  bleeding  from  thr  arm. 

la  inllnnmmtionH  of  the  head  and  chest  a  good  effect  may  often  be  produced 
^f^ditntinff  ths  blood  as  much  as  po9sible  to  the  hrrrr  prtremiHes  by  placing 
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them  ill  hot  water  or  bj  tht*  applimtion  uf  elastic  baudagos  in  such  a  w&t  » 
to  nipoit.'u  (he  liriibfi  with  lilood. 

Wi'  iiiiist  in  all  <yi8cs  endeavour  lo  itet  Ihe  ftecrelious  frtf^  and  in  (his  way  tti 
ohiur  ihi'  IiK.od  »if  the  morbid  pnvductH  accumulated  in  it.  If  we  ran  obtain  m 
iJupiiiUH  IjihdUs  cvflcnation  from  the  bnwels  or  an  abundant  acid  perspirotifrti 
friini  the  itktQ,  ur  a  copious  diHohar^o  of  urine,  we  shall  diminish  tJie  cuDittitn- 
biunal  distuiiwuce  aud  iuitij^'ua%  if  Dot  cut  short,  the  l<K!al  proce^.  With 
thcHe  object*  in  view,  purgatives,  diaphoretics,  and  diuretics  are  to  l)« 
adniiniKtcred. 

PnrgatiTea,  by  causinjir  dilatation  of  the  vessets  of  the  aliraeutarr  caiul» 
reduce  the  blood -pix-i^sure  in  other  ports,  and  thisetfect  is  still  further  inerettod 
by  the  diminution  they  cause  iu  tlie  general  mass  of  the  circulating  fluid. 
Moreover,  they  clear  the  intestinal  c;inal,  and  thus  favour  di^'estion  and 
uiilatiou  of  food.  Fmni  the  frequency  witli  which  diaiThona  is  aawwiatt-d 
unhealthy  inflammatory  pn>eej(pes,  it  seems  probable  that  the  inteBtinal  trtct 
forms  an  important  channel  for  the  ehniination  of  the  pixniurts  of  such 
intlamDiHtiona  from  the  blood,  and  the  necessity  of  nmiutuiuing  a  proper 
ai.tiou  of  the  IkavcIs  would  thus  be  explained.  Experience  leaches  its  abo 
that  in  iriflammatoiy  afTections  constipation  always  aggravates  the  eJcratiuD 
of  temperature,  and  a  brisk  purgative  will  often  bring  it  down  one  or  twrti 
degrees.  Tliis  Is  cs|»ecially  the  case  with  children.  Pni-galiTes  ahouM,  tticre- 
fore,  always  be  given  early,  except  in  some  special  eases  of  acute  inllammacion 
of  the  ahdominal  nrgani:.  In  general,  it  will  be  found  most  advantageous  toi 
administer  a  mercurial,  fiillowed  by  a  brisk  siline  purge  :  and  this  should  \it 
ren^ated  in-m  trme  to  tinu'  during  the  progress  of  the  case. 

SivrcticB  and  SiaphoretiCB  are  of  much  nse  when  fever  forms  a  marked 
feature  of  the  case,  and  they  should  then  be  administered  frequently  dDriiij(l 
thfe  day.     Free  |»crBpimtion  lowei-s  the  temperature  by  increasing  the  Io«b  of 
heat  from  the  sui-face  of  the  body  and  the  dilatation  of  the  cutaneous  \'catt)l 
tends  to  diminish  the  bloud-pressui*-  in  internal  parts.     Both  the  skin  and  th« 
kidueys  also  take  an  important  j>ari  in  the  elimination  of  the  products  of  the 
incrtaaed  titsue-change  which  forma  an  essential  feature  in  the  febrile  procew; 
and,  iinlfss  hoth  perform  their  functions  properly,  these  products  may  mccu' 
mulatc  to  a  dangerous  extent.     The  diaphoretics  and  diurttics  most  commonly 
us(d  arc  citiato  tf  potiish,  acetate  of  ammonia  and  nitrate  of  potash.    Aniimonm 
in  imall  aud  iX'iitatt'd  doses  was  formerly  mncli  used  partly  with  the  intentioaj 
of  reducing  the  fort\'  uf  the  heart's  action  and  {lai-tly  to  induce  sweating,  wheal 
the  skin  was  hot  and  dry.     Tt  may  be  given  in  the  form  of  antimonial  winej 
conjoined  with  I  he  salines  above  mentioned,  or  as  James's  p<»wder  conibiood 
with  hover's  powder,  but  if  it  be  pushed  too  far,  so  as  to  induce  nausea,  id 
may  seriously  deprew*  action  of  the  heartland  oonaequently  its  effects  moid 
always  be  carefully  watched.  J 

Aoonito  in  small  dos<'H  frequently  ivj^eated — one  minim  uf  the  tinctnir  rvRin 
half  hour  for  four  hours  and  then  every  hour — exercises  a  most  marked  intluenciil 
on  simple  iuHammatory  fever  with  hi^h  tcmiteniture,  but  with  no  visocral] 
complicatioiiN.  It  lowers  the  force  and  frequency  of  the  pulse  and  prudneed 
eiK-edy  and  ctipjous  Hi\putii)g,  to  the  infinite  relief  of  the  patient.  I 

Mercury   was   formerly   much   uscmI,   especially   in    acute    inflaoimatiouffi 

of  M:roUs  and  fibixius  membranes,   not  as  a  purgittive  but  aa  an  altt'mtivej 

'  ^  to  a  point  just  shurt  of  affecting  the  gnms.     It  is  not   now   gircad 
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in  this  WHj  in  acute  inHamtnatioii.     As  a  purirattve  iu  value  cannot  be  over- 
ntcd. 

Opivm  ia  of  essential  service  in  alltiviiiff  the  pain  mul  irrita!)ility  tliat  ofcon 
Mxxmpttny  inflainraation,  especially  in  many  affections  of  the  bones  and 
joints.  Dover's  j>owder  is  of  eapecial  valne  in  this  i-espect,  and  alone  or 
nimbiuwl  with  Janiew's  powder,  fomw  one  of  tlie  most  powerfnl  diaphoretics 
npoeseas. 

Treatment  of  Inflammatory  Ferer. — ^Tht-  tn-atnient  of  fever  in  Hurgioal 
m\  maJicHl  I'uises  is  entirely  dillerent.  T[ie  fever  in  tlie  vast  majority  of 
lorgicftl  cast*  is  due  to  the  entrance  into  the  blcx)d-»tream  of  some  pyrogenic 
sibBUnce  derived  from  a  local  source;  snch  iis  an  nnhealthy  wound,  an  nn- 
npeiirti  al36fes«.  kv..  In  the  treatment  of  the  fever  in  siuf*  cuse.s  it  is  the  duty 
"f  the  Surgeon  to  seek  the  source  of  the  pyrogenic  tnaterial  and  to  cut  off  tfie 
supply,  afi  by  opening  the  abscess^  cleanin*;;  the  foul  u'Diiod  or  cavity,  &c.  In 
medicine  unfttrtonately  the  physician  is  as  a  rule  unable  to  do  this,  and  con- 
intly  has  t»t  fall  back  on  drugs,  a  practice  which  the  Snrpcon  should  only 
as  a  last  resource. 

Tlie  treatment  of  fever  must  neceasarily  vary  with  the  type  it  afisnnies, 
whether  it  is  xM^i^/r  or '/.•i/A/v/*V  (p.  l!tli).  \n  all  forniM  tlir  patient  nuist  l)e 
put  to  bed  and  kept  warm  and  quiet.  The  diet  must  lie  lig^ht  but  nutritious  ; 
beef-tea,  veal,  mntton,  or  chicken  broth,  bread  aud  farinaceoiiH  puddings  being 
the  chief  oonstituents.  During  hit^h  fever  the  patient  has  no  appetite  for 
ftK)d,  nor  conld  he  digest  it^  but  ej^^s  and  milk  can  (*ften  hv  taken.  The 
most  be  raw  or  very  li*:htly  l>oiled,  ami  may  be  beaten  \\\)  wttli  the  l>eef- 
teaorinilk.  Milk  should  always  l>e  boiled,  and  it  will  be  found  in  many  cases 
Terr  aseful  to  add  a  very  small  quantity  of  arrow-root,  whirb  makes  the  cnrd 
\(m  laoipy  in  the  stomach  and  ni<ire  easy  of  digestion.  Thr  thri'st  from  which 
the  patient  sufFei's  is  often  bB8treli''veiI  fiy  lemon-juice  anil  soda-water  with  little 
'tr  00  sugar,  or  by  dilute  phosphoric  arid  in  the  [impurlion  of  about  one  drachm 
to  one  pint  of  water  sippetl  occasitinully.  or  aromatic  sulphuric  acid  iu  iihowt. 
the  ttme dose.  The  patient's  mouth  should  always  be  carefully  cleaned  several 
rimes  a  day  with  an  antiseptic  fluid  of  some  kind,  such  as  peppermint  water, 
Rpirita  of  juniper  lai-gely  diluted  with  wat^^r,  boric  acid  lotion,  Condy'a  fluid. 
A'c,  The  foul  mouth  in  fever  is  one  of  the  patient's  ^^reabcst  sources  of 
discomfort.  In  order  to  keep  the  skin  clean  and  active  the  body  should  he 
daily  washed  with  worm  water,  only  a  small  part  Wlwy^  exposed  at  one  time,  so 
K  to  avoid  cold. 

If  the  fever  assume  the  sth^nirform,  with  a  full  nud  IxHindiiifj  pulse  and  a 
•i^  terii|»eratm*e  with  headache,  and  possibly  delirium,  as  a  rule  no  alcnhol  is 
'wjnin^J,  although  sometimes  it  may  help  in  rediniuLr  the  terii|M'ratuie  and 
Iiromotinja:  sleep.  The  patient's  l>owels  must  be  kept  o]>eu  and  diaphoretics 
»dimDi8terc<l  as  already  described.  It  is  iu  tliese  t^ses  that  specific  dru^  may 
ht  osed,  ^upposini;:  tlie  Surgeon  caimot  an'eat  the  fever  by  cuttini^  otf  the 
ilyof  the  pyrotrenic  substance  entcrinnr  the  blood-stream.  The  nntipyreties 
commonly  employed  are  quinine  in  Inrj^c  doses,  salicylate:  of  soda,  and  the 
)iacf»al-tar derivatives  knowu  as  antipyrin,antifel>rirt,  aud  plieuaLctin.  Of 
^  quinine  and  salicylate  of  soda  have  been  creditt^d  with  some  power  of 
)ying,  or  at  least  inhibiting,  the  growth  of  uiicro-crijanisms  in  the  body, 
ic  evidence  as  to  this  is  not  s^atisfactory.  .Ml  except  quinine  arc  extremely 
jwing  drugs,  causing  profuse  perspiration,  and  must  be  administered  with 
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gixiat  caution,  ctipecially  in  caseA  of  aevcre  surreal  injnrj.  Phcnaoetin  is  saiil 
to  he  leAst  likelj  to  Ik-  followed  by  unpleawint  con8ef|ueiice8.  Of  all  ihar 
(Iriigftf  (|ninine  is  the  ni<i8t  prartirully  nseful  in  surgiail  cnscfi,  and  no  artificial 
prtHluct  hiis  yet  l»ecn  found  to  lijuuI  it. 

An  ic'«-cap  to  the  heml  will  Ije  found  of  f^reat  uhc*  in  inuny  cat^fS,  It  he]|i&u> 
reduct:  ihc  teuiperaturv  and  relie\eK  the  headache.  In  extreme  c-iuo^  M 
hyperpyrexia,  whirh  aiv  rare  in  Rurgical  practice,  wet-packing  or  wU 
baths  may  be  employed  lo  reduce  the  teiup>erature,  should  their  use  not 
tie  contm-indicated  by  the  nature  of  tlie  injury  or  by  some  viacfiral  com- 
plication. 

When  the  fever  assmneB  the  asihenic  Ujfn*  iu  a  surgical  case,  either  from  tbi* 
beginning  or  aa  a  sequel  of  the  sthenic  furm,  it  is  always  due  to  some  gcnml 
infective  process  or  to  afasurptiun  of  septic  matter.  This  form  is  predispon-d 
to  by  the  broken  stale  of  the  anisticution,  from  drlnkiuf;^,  poverty  and  fi*ui  air. 
so  commonly  met  witli  in  the  patients  in  u  London  hospital.  In  such  case« 
any  so-called  antiphlogistic  treatment  is  evidently  out  of  place,  and 
all  depressing  antipyretics  should  l>e  avoided.  The  bowels  must  be 
cleared  out  and  diaphoretic  salines  may  be  sfiven.  ('arbonate  of  ammonia  in 
dosM  of  from  three  to  fire  grains  in  decoction  of  cinchona  is  often  useful. 
Quinine  in  five-gniin  doses,  repeated  four  times  a  Av^y^  may  be  of  use,  eapecislly 
in  the  fever  of  pyaemia  and  septit^smia.  The  diet  mist  be  as  nnurishing  ai 
the  patient  can  take,  and  of  the  character  before  dcscril>ed.  It  is  in  this  form 
of  fever  that  alcohol  is  r»f  the  greatest  use.  This  is  not  the  place  to  enter 
into  a  discussion  of  the  much-disputed  qnestion  whether  alcohol  can  act  as* 
food.  There  is  no  iloubt  that  it  enters  the  blood  unaltered,  and  tlnkt  in  mjuk' 
way  it  disappears  from  the  body  when  the  amount  given  is  moderate  in  amount. 
When  an  excessive  quantity  is  administered,  it  appeal's  unchanged  in  tbf 
breath,  sweat  and  urine.  I)onbts  have  been  raised  as  to  ita  combustion  iu  tb** 
liody  bec4iuRe  tliere  is  no  increase  in  the  carbon  dioxide  given  off' by  the  respira- 
tion after  its  lidministration.  Xo  <.lher  mmle  of  elimination  has,  howe\^r, 
been  demonstrrtttrd,  and  it  is  quite  reasonable  to  suppose  that  the  absence  of 
any  increase  iu  the  carbon  dioxide  expired  may  be  due  to  the  dimiuislHtl 
oxidation  of  other  substances  iu  the  Ixxly  during  the  time  that  the  ahx>hol  is 
being  consumed.  One  thiug.  however,  is  (juite  i-ertain,  and  that  is,  that  if  wi? 
desire  alcohol  t^j  act  as  nfood  o/iit/  in  producing  energy  by  combustion,  it  must 
hv  given  iu  very  small  doses,  such  as  a  teas|.K>onfuI  of  brandy,  very  frequently 
repeated,  as  there  is  no  mechanism  by  which  it  can  be  stored  iu  tlie  body. 
If  half  an  ounce  of  strong  spirit  be  given  in  a  single  dose,  some  is  1< 
by  the  breath  and  skin,  and  the  heart  is  stimulated  to  excessive  actioivl 
thus  wasting  the  force  it  is  our  desiiv  to  conserve.  On  the  other  hand,  it 
is  sometimes  our  object  to  **wbip  up*'  the  heart,  especially  when  there  is  a 
tendency  to  passive  congestion  and  hta^is,  as  iu  hj^post&tic  pneumonia  ;  in 
that  case  a  iK-riiHlical  large  dose  of  alcohol,  or  jierhape  of  ether,  will  prothu 
Um!  desired  cflect. 

The  pro|»er  use  of  alcoholic  stimulants  in  fever  is  a  in<«t  difficult^ 
jiroblem.  The  [>opular  notion  that  alcohol  "gives  strength/'  and  that  the 
more  you  can  give  to  an  exhausted  patient  the  better,  has  not  one  atom  of 
t'videntx*  to  support  it.  It  is  very  rarely  that  a  patient  is  really  UMietitcd 
by  moR'  than  eight  ounces  of  good  brandy  per  diem,  and  care  must  be  taken  thtlj 
it  is  not  given  in  such  an  amount  as  to  extinguish  whatever  appetite  majj 
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Irmftin  for  onJinary  food.  When  the  pntient  can  take  it,  porter  or  stout  may 
Kt  piTfii.  \\K  they  contain  much  i^enuinefcHMl  in  addition  to  the  aleohol.  When 
^kf^i  pftticDt  13  ivctnurin-r.  alrohohc  stimulantn  with  the  meals  often  increnw 
Hie  enjormcut  of  food  nml  promote  digeslioii,  especially  iu  those  accustomed 
b  tlkeir  use. 

K  The  ftftchenic  type  of  fever,  fi>ruierly  so  common,  ia  not  now  so  often  met 
Mth  in  htwpital  pnicti(*e.  In  a  certain  proportion  of  eases  the  constitutional 
K||i«(f  t)ir  |tatient  is  sncli  that  any  inflammatory  p^f^ces8^\^ll  <;ertuinly  assame 
^^Kiype,  hut  in  the  mujority  of  (-a8<^  tlie  K[>ecial  constitutional  state  is 
^^Kdaiy  to  an  nnhetilthy  septic  or  infective  process  going  on  at  the  seat  nf 
^^^hssBtion.  By  the  pi*evention  of  these  unhealthy  processes  hy  tlie  modem 
^^IpMQt  of  wonnds,  and  hy  the  imprr>venient  of  the  general  hygienic  con- 
HBSbt  of  onr  hospitals,  much  has  been  done  to  prevent  the  occurrence  of  the 
Bbnt  form  of  asthenic  inflHmmatory  fever. 

I  Chroaic  laflammatioii. — The  foregoiu}^  description  has  referred  solely  tu 
■mifl  intiammation.  and  it  now  remains  ti>  given  hricf  summary  of  the  dis- 
Hp^ive  characteTH  of  the  chronic  form  of  the  process. 

V^Tt  is  cummonly  said  that  chronic  innamniation,  althou^^h  difTorin((  from  the 

^^^  form  in  its  course,  symptoms  and  ctTei-t,  is  but  u  modification  of  the 

^^KnroonB.     This  is  no  doubt  true  of  many  forms  l)etween  which  and  thr 

^^HjnoccflB  no  !*har))  line  can  1>e  drawn,  but  a  large  number  of  pathologiral 

^^Hjps  which  are  described  as  chronic  inflammation  differ  so  widely  from  the 

^PlK^prooos  that  it  is  diflicult  t^  see  any  point  of  analogy  betw(M>n  them.    In 

BnitO  ipflammation  the  original  tissues  are  pa&sivc  during  the  acute  stnge  of 

tht  pcooess,  the  cells  infiltrating  the  part  being  al!  migrated  leucocytec,  and  it 

^  not  cill  tJie  tissues  are  recovering  ftoin  the  damage  they  have  sufl'ered  that 

Broltfcmtion  of  the  original  cells  commences.     In  many  pathological  processes 

H|H^^|inder  the  heading  of  <*hronic  Inflammation  new  growth  from  the 

jH^HI^CiMnes   forms   the   hoIi>   phenomenon,  and  there  is  no  evidence  of 

"1dig)ntioa  of  lenrocytes  at    any  stage.     Uetwet;n  these  two  extremes  every 

tndfttJon  is  met  with,  and  it  is  Of»mmon  to  5nd  migiiition  of  leuc(x;ytes  and 

^atmciioo  of  tissue  going  (»n  side  l>y  side  with  proliferation  and  growth,  and 

ibft  two  prooGseoB  are  often  so  intenuixed  that  it  is  often  impossible  to  determine, 

ttth  iny  degree  of  certainty,  the  origin  of  n  large  proptirtion  of  the  new  cells 

iilMlltUi^  A  chronically  inflamed  area.    This  combination  of  the  two  processes 

bAslo  the  fact  that  chronic  inflammation  is  the  result  of  irritation  of  a  low  and 

fruqorally  varying  degree  of  intensity  actingforaprolongedperiodoftime,  and, 

Mbnaimidy  l>een  ptnnted  out,  the  same  L-ause  which,  acting  intensely,  may 

pvtrise  to  acute  inflamniation  and  even  to  death,  actinia  less  powerfully  may 

Palate  ntal  cells  of  the  {yart  to  prolifei'ation  and  growth.     Iji  no 

doiQQic  II  0)7  process  is  there  any  permanent  increase  in  the  more 

^h^y  difft-njiitiuted  stnictnres.     Kor  example,  in  chronic  inflammation  of  a 

ted,  the   glandular  rpithelinm   degenerates,    while    the   interstitial  tissue 

itSHm,  and  in  the  centiiil  nervous  system  the  nerve-cells  degenerate  as  the 

QBUGthPc  lisBne  incn-aseH.     Surface  epithelinm  such  as  that,  of  the  skin  or 

VMOi  nembniiie  tmpienlly  hy{»ortrophies  in  chronic  inflammatory  processes, 

•l  iu  Ll*e  growth  of  new  wjunective  tissue  new  vessels  are  oflen  formed,  but 

<kiDnrct.iooectiTe  tissue  oe  a  rule  beconiue  dense  and  sc^arlike,  and  compa'sses 

^  ki^lMr  tissues  amongst  which  it  is  developed.     It  is  always  devoid  of 

eliatic  tifiSDe.     In  all  chronic  inflammations  any  new  tissne  that  forms 
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18  of  low  vitality  and  Rmlily  dt^cnerates,  and  the  chronic  proocts*  may  ftftwi 
bt'  int<.Mftified  to  the  miute  from  a  comparatively  sli^flit  increase  in  the  loral 
irritation. 

Widely,  thorefure,  as  chronic  inHftmiiiation  may  differ  from  the  at*ntc  procefiR, 
there  are  p<iint;fl  in  which  an  analoiry  may  Ik*  tRw-ed  hotwcen  tlicin.  In  acute 
inHumm&tion  tho  essential  features  arc  a  diminution  of  the  vital  ai^aivity  of  Uie 
(iKsni'B.  iitni  nf  the  walls  of  the  vcKselnconwqnent  upon  some  injuri«»n8  inHiwnn' 
uctiiii;  upon  tli4*rii.  This  Ik  followed  by  dilatation  of  the  vert&ek  with  oxndntioQ 
of  almost  pure  hhHul-plasma,  and  inijjrution  of  Iciimcytes  which  intiltrate  the 
ilamaj^ed  area,  while  at  the  li^anie  time  ehatij;f*f(  of  a  dci:enerativv  or  ilestru4'iire 
rhuract*.'r  take  pla<'e  in  the  ori^rinal  tiiwues  of  the  piirt.  In  chronic  iuflamma- 
tion  all  these  phenomeaa  may  occor,  but  they  are  less  strongly  marked.  Thty; 
may  conveniently  he  cfmsidered  in  tlie  wune  order  as  in  tho  acute  procww. 

The  dilatation  of  tho  vessels  and  afflux  of  hhxMl  are  much  less.   TItechmnic 
distension,  however,  lastinsj  as  it  may  dit  for  an  indefitnte  period,  leads  to  a 
lierninoent  loss  of  tone  and  dilatation,  esiMJcially  in  the  small  veins,  nhich,  ia 
chronically  inllamed  parta,  can  often  he  seen  clearly  with  the  naked  eye.     Th«l 
relaxation  of  the  arteries  ia  le«8  complete,  and  there  is  often  a  Undency  to| 
lileckencd  circulation.     The  redneea,  when  present  in  chronic  inflammation.  i»j 
therefoi-e  as  u  rule  more  dusky  than  in  the  acute  f{»rm.     The  whole  pr^MMitj 
l>ciu^  due  to  a  slighter  degree  of  damage  to  the  tissues,  there  is  not  the 
impairment   of   \itjiHty   in  the   walls  of  the  vessels,   and  conseqneaily 
tendency   of  the  corpu8(He^  to  adliere  to  the  vessels  and  retard  the  flow  i»1 
tittle   marked.      Migration    when    it   does   occur   is   usually   letw  ahundantJ 
and   prohahly  is   influence<i  by  the  conditions  descnl>ed   on  p.   HI  I,      Tbej 
vcEsela  in  most  ibises  still  retain  to  some  extent  their  selective  influence  on 
what  pAftsea  through  their  walls,  and  the  exudation  in  ohronic  inflummationi 
16  loss  rich  in  albumen  and  nfton   not  spontaneously  cnagulahle.     Thus  in 
ehrouic  intiamniationa  of  serous  or  synovial  cavities,  we  fpc<iuently  find  them  I 
distended  with  a  fluid  of  considerably  lower  specific  gravity  than  that  of  lh«. 
liquor  sangninis,  and  not  |M>B8e&sing  the  power  of  Ki>ontaneons  coagalatiou.    In 
those  chronic  inflammations  which  are  partly  caused   by  prolonged   ]iasnve 
cftngestion,  red  corpuscles  are  frequently  found  outside  the  vessels. 

1'he  tissues  of  a  fiart  alfecterl  hy  chronic  infiammation  l>ecome,  aa  in  thftl 
acute  process,  cmwded  with  new  colls,  the  probable  origin  of  which  has  alreodn 
lii*en  mentione<I.  These  new  cells  show  the  same  phagocytic  profjertiw  ad 
thcwe  met  with  in  wiitc  inflammation.  They  take  an  active  part  in  tbti 
dcetmction  and  absoqition  of  dead  or  <iegenemting  tifsm^  as,  for  example,! 
the  oateoblnsts  in  chnmic  inflammation  of  bone,  and  in  infective  inflammaliona 
caused  by  invading  organisms  they  are  often  found  to  have  surnjnnded  the 
f«thogenic  fungi,  or  to  have*  taken  them  into  their  substance,  us  is  soon  itti 
the  giant  cells  of  tubercle.  J 

The  new  cells  priHl»ci.'<l  in  chronic  inflammation  undergo  a  variety  m 
changes  at^cording  Ut  circnmstanot^*.  If  the  i»art  re<'K»verB,  they  may,  aA  inj 
acute  inflammation,  disappear,  prolmbly  disintegrating  or  being  absorbed.  f»n 
iMxeibly,  if  still  f)OHBeshini^  ama'lxiid  prtijH'rties,  wandering  away  into  the  lym*j 
phatics.  It  is  raiv,  however,  for  jterfect  recovery  to  follow  chn>nic  inflmn* 
mutiou  ;  most  cnmm(mly  some  thickening  or  induration  from  newly-ffirmctll 
flhrous  tissue  is  left  behind.  1 

In  other  cases  the  cells  may  go  on  proliferating,  slowly  destroying  or  ditJ 
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placing  the  KorronnHini:  tisgiicfi  tiJI  tiu»y  finii)  a  miiss,  nfteii  of  consiilornhif 
^iie,  iiR  in  some  fornip  of  I'hronic  inflammation  of  (he  synovial  niumbrauL'S  of 
joints;  in  these  maasciJ  of  cills  new  vessels  are  foniied,  but  the  vuHCulBrisatiun 
of  the  now  prowtli  is  always  nioi*e  or  less  imperfect,  so  that  ^lugcnerativ*- 
chanpefl  early  set  in  for  want  of  sufficient  supply  of  nutriment.  Thue,  in 
chronic  tuberculons  inflammation  of  joints,  wo  may  find,  replacinj^:  the  synovial 
raemltwne,  a  soft  pulpy  ma^s  of  tissue,  perhaps au  inch  in  thickness.  The  layer 
'/(this,  in  nearest  relation  to  the  vessels  of  the  snrrnuinlinic  healthy  structures, 
is  raodcmtely  supplied  with  new  vessels,  and  presents  the  ordinary  upijearanreB 
/if  healthy  CTannlftfcion-fcijfsue ;  next  to  this  is  11  layer  containinj^  few  vessels, 
iiud  Inst ly,  we  find  a  layer  in  which  the  cells  Imve  perished  from  want  of  blood 
8i;pplr.  If  they  are  still  ive<'«:niwible  iis  cells,  they  are  withered  and  shrunken 
and  filled  with  fat-^'ranuleh  ;  but  usually  tftey  an-  in  part  at  least  reduceil  to  a 
granular  mass,  in  which  U"  individual  'lemeiits  are  any  lon^jer  to  be  seen. 
This  chun^  is  known  as  *•  vwiffititmy  The  fatty  layer  may  soften  and  break 
rlown  into  a  fluid,  which  somewhat  resonibhs  yuis  in  appearance,  but  on  micr*.- 
fiotipic  fsamination  is  found  to  roniain  f<w,  if  any,  juis-cells.  The  cijllection 
«f  fluid  thus  formed  is  a  chroni*'  or  rultl  ab.'iatnn. 

AjMither  fate  that  may  iMjfall  the  accumulations  of  cells  forme<l  as  a  wnse- 
(\nsmx  of  chronic  inflammation  is,  that  after  under^otn;;  complete  fatly 
denenciation,  the  mass  so  formc<l  may  become  (hy  and  cliecsy  by  the  absorp- 
tion of  its  fluids  The  dry  cheesy  masses  thus  formed  may  remain  in  this 
itate  for  an  indefinite  period,  bnt  at  any  time  they  may  softi-n  from  causes  as 
m  but  imperfectly  understood.  In  the  prtKess  of  stjftcuiui^,  the  cheesy 
matter  andergoes  chemical  changes  which  jj;ivc  it  initatin^r  properties;  and,  as 
thf  result  of  this,  inflammation  of  a  more  acute  charnctir  with  suppuration 
mar  be  set  np,  leiuliutr  to  ulceratitin  in  the  tissues  surrouudinir  it^,  or  to  the 
fftruiiition  of  an  aleceas  which  finds  its  way  to  the  surface,  and  thus  the  case^ms 
inaiUT  mjiy  be  eliminated  from  the  body. 

Another  change,  tlic  revti-se  of  sotleuing,  may  take  place,  when  the  mass  is 
of  small  size  ;  it  may  shrink  and  dry  up  more  completely,  and  liinc-salts  may 
ledepo«tcd  in  it,  forminjr  a  chalky  couci*et ion,  which  remains  ]»ennanontly 
Mcbanceable  and  harmless.  Clir«»nic  inflammation,  with  caseation  of  the 
inflammatorj*  products  (tften  followed  l>y  siofteniu*,'.  are  of  frei|Uent,  (Kcurrencc 
m  lyinpliatic  glands,  bones,  ami  the  subcutaneous  tissue  :  calritication  is  occn- 
<ioaallymet  with  in  Ijone,  and  is  very  common  iu  tlie  lymphatic  glands.  Uotli 
pKKxsses  are  very  frefpiently  the  result  of  tubercle,  but  are  by  no  means 
ticlnsively  tensed  by  it.  Both  (caseation  and  calcification  are  met  with  in 
chpODic  endarteritis  :  in  the  syphilitic  gumma  a  fatty  degeucmtion  cloKely 
fCKmhling  the  ctiseation  of  tubercle  occurs ;  typical  calcification  is  met 
tith  in  the  clironic  inflammatory  tissue  surrtmnding  a  hydatid  cyst  or 
tnclosinjj  a  trichina  spirahs,  and  many  other  examples  might  be  given. 

Chnmir  inflammation  «Tivcs  I'lso  to  yet  amttlier  chan«r(',  diftcrin*;  essentially 
fritlL  those  already  described,  viz.  to  an  overf^^rowtli  of  the  connective-tiasiie 
'rf the  affected  part,  or  fibrous  hyiverplasia.  In  many  orjiaufn  and  tissues  the 
tM?w  fibrous  tissue  causes  an  induration  to  whirh  the  term  "sclerofiis"  is 
*ppli«!.  This  forms  the  most  marked  featuiv  of  many  forms  of  chronic 
irifliinmation.  as  in  chrtmic  interstitial  inflammation  of  glandular  organs, 
t'fjpwiic  osteitis  and  periostitis,  chronic  arreritts,  and  chronic  inflannuiitory 
ttffeciJoiis  of  the  skin.     Many  of  these  afFections  are  so  far  removed  from 
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inrtan:nirttion  in  their  climVftl  features,  that  some  patliolotri^U  hB\T  hwilAlcii  1 
to  &I>pl>*  thnt  term  to  thorn.     But  they  rcsfmble  intlamiimtiun  in  Ixjin*;  the 
result  of  irritntion,  and  in  liein^'  cliarac-teriseti  by  a  (liminiBhod  vitality  of  the  j 
affected  part,  as  indicated  by  the  readineRS  with  whit-b  u  sH<rht  injury  convcrtil 
the  chr*inir  process  inUi  an  acute  iuflummation  of  the  ordinnry  tyfHr.     Micro- 
scopic examination  of  tiijsues  or  organs  from  diffcRuit  cases  affected  in  this 
way  showH  even-  possible  variation  between  the  inHMration  of  the  connective 
tiHsue  with  innumemble  small  round  cells  indistinguishaiilcfrom  the  wandering 
leuotKiytes  of  acuto  inflammation,  and  the  development  of  u  tissue  compowd  c*f j 
denne  ripd-lookinjj  fibren  between  which  are  found  a  few  elouj^ated  ocll«.     lo] 
fact.no  sharp  line  can  Ite  drawn  Ixjtweon  acute  interstitial  intlamtnation  and] 
the  chronic  form  with  fibroid  induration.     In  bone,  chronic  intlanunation  of 
this  ty|)0  is  shown  by  thickenintr  of  the  perioateiim  and  formation  of  new 
Iwne  beneath  it.  by  increased  density  or  sclerosis  of  the  compact  tissue,  with  i 
uarnnvinK  «'r  obliteration  of  tlie  Haversian  canals,  or  by  condensation  of  the 
cancellous  tissue.     In  aiterio?,  the  growth  takes  place  cltiefly  fi'x)m  tlie  oat«r 
layer   of   the   inner  cc«t,  and   the  new  tissue  closely  resembles  tlje  old  iiij 
gtructurc.     This  form  of  chronic  inflammation  is,  as  a  rule,  accompanied  bjj 
more  or  lew  atrophy  and  degeneration  of  the  hisjher  tissnes,  their  place  beitifl 
occupied  by  the  overfcrowu  connective-tissue,  and  for  this  reason  it  has  beottj 
sp(»ken  of  as  a  "fibroid  substitution."  j 

Another  common  effect  of  chronic  inHammation  is  nlrtration.  Except  fa] 
the  slowtH-ss  of  its  pi'o^ress  it  differs  in  no  resfwct  from  that  «»ccurrin<r  ill 
acute  inflammation.  The  tissues  first  become  infiltrated  with  new  colls,  which' 
uccumulati*  and  press  on  the  ori{;:iual  stmctures.  finally  destroying  tliem  and 
taking  their  place.  Then  in  their  turn  the  destroying  cells  perish,  breaJQ 
down,  and  come  away  mixed  with  serous  exudation  us  pus;  and  thus  h  frrHdnfll 
protrres.?ivc  destniction  (tf  tissue  takes  place.  Suppuration  often  anmmefl 
u  chronic  form,  as  in  the  case  of  larj;e  aliscess^.-s  proceeding  from  the  thorax  or 
abdomen,  or  from  deeply-seated  diseased  joints*  or  bones.  The  naiaral  l«n^ 
dency  of  all  abscesses,  as  soon  ns  they  are  o|)ened,  is  to  fill  up  with  grunulation- 
tissue  and  lo  close  ;  but  when  there  is  some  sonriM*  of  irritation  present,  as 
dccompofliu^  matter,  tension  from  ini|>crfect  drainage,  or  friction  of  one 
surface  against  another,  the  granulations  break  down  into  pus  as  quickly 
they  grow,  and  the  process  may  thus  be  prf>longed  indefinitely,  the  only  Itro 
being  the  iKjwers  of  endurance  of  the  patient. 

In  chronic  iuHanmuitions.  although  the  connective-tissue  may,  as  befoir 
described,  undergo  an  increased  ilevelopment,  the  higher  tissues  always  suffer 
degenerative  changes — partly  us  ii  result  of  the  pressure  to  which  they  are 
exj>osed  fVora  the  new  growth.  Thus  the  tubule*  or  atuni  of  a  chn»nicall|l 
inflamed  glaud  tiecome  obliterated,  and  muscular  fibre  in  an  inflamiHi  mtiscli 
undergoes  fatty  degeneration.  In  this  way  the  functional  activity  of  organ 
suflcriug  from  chronic  inflammation  is  more  or  less  iuterfered  with.  ] 

Thus  we  see  that  chronir  intfammation,  althuugli  dilfenng  widely  fi'oai 
ftcute,  does  present  some  analogies  to  it.  The  development  of  incivased  poim 
nective-tissne  is  analogous  to  the  ailhesive  or  productive  fonn  of  acute  iaflann 
mation,  and  the  formation  of  a  cheesy  a>ntre,  or  a  chronic  absceaa.  difleq 
chiefly  in  itit  chnpuicity  from  the  process  by  wluVh  an  acute  absct^ss  taimd 
whik*  uU^erntion  and  some  fonnsof  supjturation  are  the  same  proccssra  in  bvfl 
f(»nnH  of  inflammation,  differing  only  in  their  rate  of  progress  and  dnmtkJ 
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^^^KjiiK*  (-an  be  drawn  betwofQ  chronic  ami  acute  inflummationK  :  mid 
HHv**  snbAcnte "  is  uften  nsed  to  signify  processes  in  the  bonlcr-lnud 
ptireen  the  two. 

Cbronic  inHammations,  tike  the  noute,  may  be  slmpU  or  infectitfe.  Syphilis, 
ibarcle  and  lepnwiy  are  examples  of  infective  diseases  of  which  cbroaic 
|flB|H|fcory  processes  form  ibc  L>saeiuial  paihuloj^ical  features. 
HH^Bb. — The  ('aU6t!8  of  chrttnic  inlbimmatioii  an*  likt*  tboHe  of  the  acute 
PDoeflB,  pre<liNpOhiug  and  determining.  The  predisposing  causes  are  the 
tiuc  as  tbo«e  of  acute  inflammation  ;  anytliiug  that  tends  to  lowtT  the  vitality 
mI  inU-Tfere  with  healthy  nutrition,  either  generally  or  lo<*aIly,  predi8p*«e8 
I  ocie  as  iDuch  &»  to  the  other.  Perha[»8  passive  cow)estion  foriuA  the  most 
^■itQuD  of  all  pivdi$|w>sing-  causeB,  and  it  is  often  difficult  bo  draw  a  distinct 
^Between  the  non-inHammatory  cbaiii;t<8,  the  induration  and  pi^uentation 
IRiug  fnim  con^rcKti(m,  and  those  produced  by  true  chnmic  inflammation. 
truun  ooui!;enitikI  or  hereilibury  constitutional  states  form  im]>ortant  predis- 
■ing  causes,  the  most  important  of  these  Xmw^  jirobably  the  condition 
mmonly  known  as  scro/ukt  or  the  scro/ulou^s  diaf hem's.  This  is  sometimes 
Bfined  sfl  a  predisposition  to  tul)erclo  in  all  its  forms,  but  pruliably  A^irohow's 
BAnitioD  of  scrofula  as  an  '^abnonnal  vulnerability  of  the  tissues**  is  the 
ttX.  It  is  a  condition  of  low  vitality  in  which  the  tissues  do  not  ofler  the 
^■^innstanoe  to  external  injurious  influences  of  all  kinds.  Scrofnlous 
^^^iPoflVr  a  feeble  rfsifitanee  to  the  invasion  of  nil  [tanLsites,  not  only  to 
Ml  toberck"  iHiriilus.  {Sf^  Chapter  on  Tnltercle  and  Scrofula.)  Amongst 
W  aa]air¥<d  coustituiional  c4>iiditions,  ai/philin,  rhewnaii»m  and  tjoui  form  fre- 
Bcni  predispofiing  cHusee  ;  bo  much  so  that  iu  all  chronic  inflaiumatioua  it  is 
nt  daiy  of  the  Surgeon  to  bear  iu  mind  the  piossibility  of  one  of  these  being 
PMEZLt.  Tl»e  importance  of  the  predisposing  causes  is  imdoubtedly  relatively 
^Bir  in  the  chronic  than  in  the  acute  form  of  the  inflammatory  process,  and 
Bikct  must  bt-  \\on\v  in  mind  in  the  treatment  of  the  atTection. 
Ttie  iiiunediate  causes  of  chronic  inflammation  are  of  the  same  nature 
»  tboK  of  tlie  luruto  proci.'ss.  but  they  act  with  a  less  degree  of  intensity  and 
pmcontinuonsly.  80  long  as  the  (niuhc  of  the  inflammation  is  present  the 
raoHm  cannot  subside.  In  chronio  iutlummatiou  it  often  happens  thai  the 
WMB  which  startA  the  process  is  of  a  temporary  character,  the  persisteitt  cflect 
nng  dtie  to  other  causes  whi(*h  come  into  play  at  a  later  ]H*nod.  Thus  in  a 
mUDnn  nicer  of  the  leg  the  history  of  the  case  is  frequently  as  follows  ;  The 
ilient^  l»Asibly  ill-nuunshcd  and  feeble  from  want  of  proper  food,  suffers 
OB  rarict**!.'  veins,  which  interfere  with  the  return  of  blottd  from  the  skin  of 
r.  ipviog  rise  U*  a  condition  of  passive  congestion.  As  a  result  of  this 
in  '»f  the  li^  is  biidly  nonnsbi.*d  and  of  low  vitality,  and  incapable  of 
ling  the  eflTeotH  of  even  mild  degrx*e8  of  irritation.  So<mer  or  later 
alight  injury,  such  as  a  Hcratcb  or  blow,  which  would  be  harmless  to 
ij  tiwoefi,  gives  rise  to  inflatumation  of  suflicient  intensity  to  reach  the 
oC  snpfmration.  The  pus  raiHes  the  cuticle,  forming  a  small  puj<tule 
«b»ob  bor»tA,  leaving  a  raw  stirfuce  beneath.  The  diacliarge  decomposes  and 
trntat«s  tlie  surfuire,  the  clotbeH  rub  tlie  ulcer,  the  musclcH  working  heneutb  in 
valkinff  more  it  about,  the  dilatatitm  of  the  vessels  and  the  exudation,  ajldnl 
U\  tXw  obstruction  in  fnmt  which  originally  gave  rise  to  the  c<mgeHtion. 
jifCHliK'e  tension  ;  and  all  tbeac  reuses  combined,  maiutain  the  inflammat4iry 
tile  roppumtion  continues,  and  the  sore  slowly  spa*ads  by  ulceration. 
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In  such  a  ciifif  lus  tliis  the  predispcicnn;;  chiibc.  and  the  seconHHry  caaBes,  ptajl 
hj  fur  the  must  im]H)rUint  part,  ami  the  excitiii);  c:iUAt<  ihut  stiutad  th<^  (HvrKsevl 
may  l)c  bo  slight  us  almost  to  escn|>e  notice.  1 

In  many  cascB  the  imtun*  or  fpmntity  of  inflammfttory  prmlucts  scrv<*s  partly  I 
us  a  oauHe  f>f  thi'  ptrsiHi^^nc^  nf  the  pnicess.     Thws  in  the  nise  of  iii(lammAt.Km  I 
of  the  Hvnoviftl  or  soroiis  mcmhrauos.  the  tension  caused  by  tlie  efluflicn  of  Hind 
is  Rnflicieiu  U\  maintain  th»?  inflainmatory  prftcesa  lotij;  aflt-r  l\w  original  csiiihc 
of  misehief  has  lieeii   removed.     In  other  ca^es,  in  which  forinution  t»f  ik-h  1 
liasnc  is  iin  im[M»rtant  element  in  the  process,  the  feebleness  of  the  new  ^n«(lt, 
its  imperff*ct  development,  or  its  insiitTicient  vaBcnlansiition  make  it  nnahic  Ui  j 
withstHiul  9\\^\\i  s^Hircea  of  irrit;Uinn  ;  and  thus  cnusea  which  wviuld  be  ham»- 
less  to  healtliv  liaauea  (►erpetunie  the  inHaramatory  process  in  the  new  i^rowih  \{ 
ur  the  new  (issue  niayp^'iiflh  and, acting  as  a  foreif^  1)ody, excite  inHajumutif'iii 
in  the  tiiwncs  in  contact  with  it.  1 

In  (he  chrooic  infective  inflammations  the  caseiitial  cause  ia  a  8]>ecitic  vinii»  I 
In  tnhercle  i(  huslieen  pmved  to  be  a  Hpecific  organism — the  tubercle  baoillau 
Itnt  i^niutin;:  this,  it  must  not  be  forgotten  that  nnnierous  acce^jturr  cAfiartl 
play  a  most  important  part  in  the  development  of  tnlierculous  diseases.  HvTr-j 
ditiiry  tendency,  bad  hygienic  surroundings,  bad  feeding,  impaired  health  fMmJ 
other  dis<iises  as  nicaflles  or  whooping-oongh.  and  local  damage,  may  all  act  ad 
))rt*dts|M«ing  causes,  and  not  only  is  the  development  of  the  disease  det<*rininM!" 
by  ihi'se  rmiRes,  but  the  conrse  it  follows  is  inflnencfMl  in  no  less  th-^nw. 
Whcthrr  the  chronic  inflammatory  pntccss  snt  up  by  the  prcwncc  of  rheJ 
bacillus  remains  lo4.'al  or  becomes  gf.uicral,  whether  it  causes  fibrous  hy])erplaHiaJ 
caseation  and  soflening  with  chronic  BUppuration,  or  whether  iu  pr<»}rri4fiiffl 
rapid  or  sbiw,  does  not  de]>end  upon  any  variation  in  the  essential  cauM-.  thr' 
bacillus,  but  in  the  accessory  causes,  such  jts  the  degree  of  rest  given  to  Lhrl 
alfertcd  part,  the  general  health  and  the  hygienic  surroundings.  j 

In  syphilis  the  natn]*e  uf  the  poison  is  not  known.  In  the  early  auges  lliw 
virus  itaelf  seems  to  be  the  essential  cau^  of  the  chronic  inflammiUory  pn>-| 
ceases  which  form  the  pathological  featui-es  of  the  disease,  btif  after  thi*  Ht«i;r 
bus  sniwided  there  seems  sometimes  Ui  l>c  left  Ix'hind  an  impninm-nt  of  thfl 
constitution  in  whirh  chronic  infiammuUiry  pnK^esses  ui-e  readily  indncc^i,  biuj 
in  which  th«'re  is  no  evidence  of  the  presence  of  a  virus  comumnicuble  toauotlaTJ 
iudividnal.  Thus  syphilis  may  bi*  both  a  pre<lisp06ing,  and  a  deti*nniotitf] 
cause  of  chnmic  inflammation.  1 

I/X'AL  SioNS. — The  modifications  of  colour,  site,  sensation,  Amction  atalj 

(empcraturr.  rh^w.-rilM-ii  as  ntteudant  on  acute  inflammation,  are  pivst-nt  i\\*»\  ml 

chronic  inHanimafion  ;  diffiring,  liowcvcr.  in  origin  and  in  dein^-*-,  »ud  oftiu 

in  ortler  and  combination.     The  colour  is  not  always  rhange<U  unless  the  jiartj 

afftH'tuI  lie  \ory  su|»erfieial ;  ami  the  re<lness  is  rather  of  the  dull  than  of  thM 

liright  bur,  not  dcpendiug  on  the  rapid  transmission  of  an  increased  (piuncityl 

itf  brii;ht  bliMtd,  but  nitheron  acongestiw  condition.    The  attVcted  tissiK'  niat] 

become  pfntumcntly  ditwoloured  by  the  escaite  of  large  numl»ers  of  nd  bl»H«i)-l 

otrrpuscles,  which  break  up  and  ai-o  impL-rfecilv  absorbed,  leaving  the  pig-mcnt] 

behind.     The  jmin  is  not  often  8[»ontaneonsly  acute,  but  partakes  geneniJIy  ofl 

tite  character  uf  tendemeaa,  being  elicited  only  by  pressure  :  sometimes,  bow-j 

:    the  pain  is  very  severe.     The  increase  *tf  irmprratmr  is  nsnally  wantintfj 

^vcr  gu'ttt.     Su^lhmj  is  an  early  and  most  importani  sign  in  chrxmn 

on.     It  depcuds  le«&  ou  the  eulargemeut  of  the  rcMela  tliun  on  thfl 
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ion  wbich  takes  place,  and    tbe  prodaction  of  new  tissue  which  ofti'ti 

iitn^tneitt  the  tlistinctive  characteristic  of  the  (Hseaae.     The  imjuiirment  of 

IB  constantly  preseut  as  in  acute  inflammation,  but  to  a  veiy  varyiit^^ 


t'o.NSTiTiTioXAL   Symptoms.— These  are  less  marked  in  chronic  tlmn  in 

intiammation.      The  patient  is  in  most  cosck,   however,  in    imitairtMi 

;   Wiu<j:,  in  many  iiistaucesr  affected  with  some  constitutional    tfiint 

its  inHiience  iu  proilucingor  maintaining  the  chronic  characl-er 

tion.     In  all  ca^cs  iu  wbich  there  is  chronic  suppuration,  and 

of  the  chronic  infective  inflammations,  the  pulse  will  he  found  to  be 

iw  ibe  normal  standard,  and  sliglit  febrile  disturbance,  often  of  a  difltinctly 

rriodic  character,  is  usually  present.     In  these  cases  the  tem}^racure  should 

'      '^  watched,  and  ti  rise  towards  eveniDtr  especially  noted  as  an  import^itit 

I  uf  a  smouldering  iuHummatory  process. 

Twr.ATMt.vT.     (.'0S6TITUTIOSAL. — In  chronic    intlammation,   tlie  so-called 

itiphJogistic  treatment  is  never  required.     Local  nutrition  is  always  deeply 

tifio<i  in  chronic  inflammation  ;  and  tt  C4tn  be  iH?stored  to  ita  normal  coii- 

ljti<in  only  by  improving  the  patient's  general  health,  and  at  the  same  tinje 

Lucing  an   impression  on   the   part  itself   by  appropriate   t4')pical  means. 

the  Mtntmeui  of  clironic  inHammutioh,  hygit-nic  measures  are  of  the 

i|nencv.     The  treatment  of  this  form  of  itiHammatiou  miust  likewise 

Tsried  octxtrding  as  it  is  uncomplicated,  octmrring  in  an  otherwise  healthy 

itution  ;  or  as  it  ossuiues  u  congestive  or  iuissi\c  character  in  a  cachectic 

.feeble  system  ;  or  as  it  is  met  with  atfei.ting  a  speciiic  form  in  an  unhealthy 

iiutii'ii. 

thr  majority  of  chnmic,  as  of  acute  inflammatitms,  it  is  noccsaar^'  to 
[ire  rv»i  to  the  affected  part,  as  in  white  swelling  of  a  jolut,  or  dis'^aae  of  the 
>rt«bnt\  but  as  a  rale   confinement    to  bed  should  be  avoided  if  possible. 
Iit<  p^ient  should  be  in  pure   air  :    sea-air   being  especially  useful  iu  ail 
li  iiiliainmiitions.      The   patient  should  be   warmly   clothed.     The 
.  ihe  b<jwels  should  be  regnlated,  if  necessary,  by  purgatives.      Atten- 
to  the  diet  is  of  great  im|>ortuuce ;  it  should  iu  all  cases  be  light  and 
'ing,  sutlicient.  iu  (quantity,  bat  not  excessive. 
A  is  Very  rarely  rei|uia*d  in  the  treatment  of  clironic  inflammatioDS  ; 
its  abuse  ih  one  of  the  most  common  predisposing  causes  of  such 
Liom,  it  is  more  oouuuonly  net-essary  to  restrain  th*.'  [latient  from  its  use 
lo  fMicounigf  him  in  it.     In  tubeitjulous  disease  of  any  kiiul  its  use  i» 
roi|Utrvtl  when  it  encourages  the  appetite  and  aids  digestion,  and  then  it 
he  taken  only  with  meals.     The  practice  of  giving  such  patients  a 
of  wine  once  or  twice  a  day  lx*tween  meals  to  **  keep  up  their  ern'ugth  '* 
be  tt-»o  strongly  condemned.     It  does  not  really  give  strength,  and  the 
is  apt  to  grow  upon  the  patient  during  a  long  illne^^,  mid  may  become 
dy  tniublesomc.     A  little  warm  l>eef-tea  or  soup,  i»r  a  cup  of  properly 
IM  will  tittually  pro<liKie  the  desired  effect  more  safely.     In  dirouic  sup- 
i  grcAt  exhaustion,  as  in  the  asthenic  form  of  inHammittoni'  fever, 
iV  be  rc«|uire(l.     In  gouty  inflammations,  nntl  in  n)l^sl  of  those 
lor  to  rheuniatiBin,  wiue  and  bci-r  should  Ix*  avoided  ;  dii^tilled  atroliolic  drinks 
being  allowed,  and  those  only  in  small  (juantities  with  meals.     When,  as 
often  tbn  case,  Utc  chronic  inflnmnuitiou  is  due  to  some  definite  consiitu- 
affvcCioDf  BQch  as  gout.  rhenmstiKm.  nr  syphilis,  the  general  treatment 
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is  of  even  greater  importance  than  the  local,  and  must  of  course  bo  directed  U\ 
the  special  condition  ;  as,  for  example,  naline  purgatives  and  colchicnm  fw 
gout,  aalicjlate  of  soda  for  rhenniatism,  and  mercnry  and  iodide  of  potMnom 
for  ayphiliB. 

Cod-liver  oil,  which  may  l»e  reganled  rather  as  an  article  of  diet  lliun  h 
medicine,  is  lifu^n  of  the  ^Tcat^st  value  in  stnimims  iiiiiammatirjuB,  egpeuiallv 
in  children  and  young  pc«ipk%  when  dehilitatcd,  emaciated  or  cachectic,  h 
should  always  be  giveu  after  mealH,  and  when  aniemia  is  present,  it  may  t«; 
advantageously  conjoiiieii  with  Lhe  pitparations  of  iron,  such  as  Steel-wine,  tit* 
Syrup  of  the  loditlt-  of  Inm,  or  Lhe  ('i>mponnd  Syrup  of  the  PhoephaU'  of  Inm 
(Parriah's  chemical  food),  or  the  Syrup  of  Iron,  Quinine  and  Stryclmine 
(Eaaton's  Syrup). 

Xoronry,  j^iven  in  small  doses  for  a  considerable  length  of  time  until  tlu* 
gums  arc  sliji;htly  aflected,  is  often  of  use,  even  in  cases  not  di'tiiiitely  syphi- 
h'tic  in  origin.  It  ^ccms,  in  some  coses,  to  haateu  the  absorittinn  of  \Xw 
exudation  and  t4>  aid  in  removing  tliickening,  or  s<tlerosis  of  the  atlect«d  part. 
It  should,  however,  on  no  account  be  given  in  cachectic  orstrumomt  constitu- 
tions, or  for  tulterculous  disease  of  any  kind.  The  {»crchlui-ide  in  doeee  of 
one-sixteenth  to  oiu'-twdfth  of  a  grain  may  be  given,  conjoined  with  iron  or 
ciufhoua  if  the  pati«nt"*  general  hi.*alth  is  somewhat  depressed. 

Iodide  of  potasBinia  is  an  alterative  and  absorbeut  of  the  greatest  valDe, 
especially  in  the  chronic  intiammations  of  fibrous  or  osseous  tissues,  or  of  the 
glands,  occnrnng  in  strumous  constitutions.  In  many  cascR  it  is  of  essential 
service  afti-r  a  lucrcurial  course. 

Various  natural  Bolphar  waters,  such  an  those  of  Harrogate  in  Kngland. 
Aix-la-ChapcllL'  iu  Uurmany,  Aix-les-liains  in  Savoy,  and  the  baths  of  the 
Pyrenees,  espet.iaUy  Bareges;  have  always  eujoyed  a  great  repntACitm  in  tfiK 
treatmeutof  chronic  inflammations,  whether  syphilitic,  rheumatic  or  stmmoiis. 
The  treatment  cousrslJi  in  hot  bathing,  combined  with  the  internal  ndminiA- 
tration  of  the  watei*8.  In  syphilitic  diseases  mercury  ia  given  at  the  same  time 
by  inunction. 

The  sulphides  of  calciTxm  and  potassitun,  es[»ecia1ly  the  former,  given 
in  small  doses,  havo  liet-n  rii-omnunthHl  by  Itin^er  as  a  substitute  for  the 
miturul  sidplmr  waters.  He  states  that  they  are  [mrticularly  useful  in  the 
chronic  infhimmations  of  scrofulous  subjcct.s  when  there  is  a  tendency  to 
caseation  of  the  iuflanimatory  jinKlucts.  and  »^htw  elimination  by  softening'  and 
mppuration.  In  such  (conditions  they  hasten  the  process  and  shorten  the 
oonrao  of  the  disease.  Hinger  recommoitds  for  a  child  a  mixture  of  much  the 
■une  strength  iis  the  Harrogate  wateit? — viz.  one  gnun  of  the  sulphide  of 
calcium  dissolved  iti  half  a  pint  of  water, imd  of  this  one  teiL«poonful  may  btf 
taken  hourly.  In  adults,  in  whom  this  mode  of  administ-ering  meilicme  is 
aeldom  fai^iible,  a  pill  crmtnining  one-quortcr  to  one-third  of  a  grain  nf  the 
sulphide  may  Im*  tiiken  three  times  a  day. 

Other  mineral  waters.  tAkeii  internally  or  used  as  baths,  deservedly 
enjoy  a  gn^it  reptiiatinn  in  the  treatment  of  many  chronic  intlainmat^irY 
affi'ctiou)*,  the  [larticuhir  bath  to  !«•  recommeude<i  deftending  ujwn  the  consti- 
tutional r«tndition  which  forms  the  predisposing  cause  of  the  disease'.  Thas 
for  aniemia  iind  general  debility  iron  waters,  such  as  those  of  Tnnbridgo  Wells 
in  Kngland,  the  Kniebis  baths  in  the  Black  Forest,  or  Schwalbach  ;  for 
snrofulonH  aifections,  iridine  waters,  such  aa  those  of  Krcuznm^.h  ;  for  gVDi. 
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vatcrs.  such  as  those  of  Vichy  in  France,  or  purgative  wuttira,  such  aa 
raiMad,  or  neutral  waters,  such  as  Bath«  Baden-Baden,  or  Humburj;:  aud 
fiir  rheamadHiD,  Buxton  and  Bath.  In  many  chronic  diseases  of  joints,  hot 
salt  baths,  either  of  sea-water,  artilicial  solution  of  salt  or  the  natumi  brine 
spihug^  of  Dmitwich,  are  very  iwcful. 

lAjrjii.  TuKATMEXT  OF  ('huo.nic  InflahAiation. — lu  clirouic  iuilauimatioD, 
our  h>aiJ  mciois  of  treatment  are  much  more  varied  than  in  the  acute  form  of 
the  disease. 

lK>cskl  Blood-letting  is  scarcely  ever  useful  io  chronic  influniraatioos. 

Warmth  and  Moistnre  are  not  so  serviceable  in  chronic  as  in  acute 
iufianuiiati'iQ,  an<i  nire  should  be  taken  that  they  be  not  continued  for  so  long 
A  (inie  M  to  make  the  part^  sodden.  An  astringent  or  stimulant,  such  as  liquor 
ptombi  or  spirits  nf  wine,  may  (tfteu  advantJi^eously  be  added  to  the  warm 
application. 

In  n&anj  chronic  inflanunatictus  riMrovcry  is  delayed  by  the  {Kissive  conj^rea- 
lion  which  «»  often  Hccoin|fanies  the  process,  la  these  oases,  altlinugh  the 
jjart  may  possibly  always  contain  an  excess  uf  blood,  it  circulates  too  slowly. 
■xmI  ooocoquontly  there  is  really  a  diminished  supply.  Many  of  the  most 
important  mean&  of  triiatin^^  chronic  inflammation  are  iniendod  to  empty  the 
ooagcBM  v(«M'ls,  and  to  cause  an  afflux  of  blood  and  a  hastening  of  the  circo- 
iaticMk  thrtju^b  tlio  affected  part^ stimulating  tlietinsiies  in  the  normal  jirot^esaM 
ftf  a2ifii»r])tion  and  repair.  Thus  Cold,  nut  applied  continuously  »s  in  atmte 
ibflanunoiion,  bnt  for  a  short  time  twice  or  thrice  a  day,  by  douching  with 
eM  water,  is  ofi^n  of  great  use.  It  first  tends  to  cause  a  contraction  of  tlie 
VOTebf  irbich,  {terhaps,  by  calling  them  actively  into  play,  exercises  them  as  it 
irtfv,  M.hd  trnds  (u  restore  their  hcidthy  tone  ;  uud  tbis  is  followed  by  dilata- 
lioo,  with  an  increased  flow  of  blotxi  through  the  aflecteil  part,  thus  improving 
ibc  omrition  of  tJie  tissues  and  hast«nin^'  their  repair.  A  somewhat  similar 
«0<ct  OMIT  be  proiluced  by  the  use  of  XSlectricity.  in  the  form  of  the  con- 
tinuiiUM  iiirrcur  :  but  ]M.'rhaps  the  most  u^ful  of  these  moden  of  treatment  is 
&a1>btag.  xr  Massage.  Rubbing  ticta  in  $evend  ways.  First,  it  mechiinically 
-  -d  part  <»f  blood,  causing  a  frL-sh  flow  to  it,  antl  thus  promotes 
,  _:.r.  :.-iu::;  ii  ;  secondly,  the  mechanical  stimulus  causes  a  contraction  of 
tlie  nmacalar  ouata  <»f  the  vessels  followed  by  a  rebxatiou,  thus  exercifiing 
llxsfll  awl  aiding  in  restoring  their  normal  tone  ;  thirdly,  if  properly  appHed, 
il  crapCim  (he  lynipli-gpu<x's.  aud  thns  aids  in  relieving  the  part  of  serous  or 
laflunnuUory  exudation  ;  fourthly,  it  stimulates  the  contraction  of  muscles 
whirh  bare  Ixren  thrown  out  of  work  (as  in  the  case  of  an  in6ame«]  joint), 
mm!  lUni  maintains  their  nutrition  :  and,  lastly,  it  hel[>s  U)  break  down 
Aribi^fiticui  amongst  contiguous  structures. 

itolrbin?  muHi  U'  done  with  sufficient  force  to  produce  the  desired  oRTect, 
t*at  \%*A  :  ly  n^  U)  injure  the  skin.     A  skilful  rubl)er  can  do  this  with- 

ikoc  ic^fA-  ^  iiand,  but  usmdiy  it  is  better  U*  use  a  littlv  oil.  If  it  be 
Ucsiftd  Lo  produce  a  greater  ufllux  of  blood,  some  stimulating  liniment  may 
ba  used.  '  '  ''  ■  is  not  usually  of  any  great  advantjvge.  The  time  for  wluch 
tkm  rvLl  d  k*  kej»t  up  variety  with  tla-  case  from  a  quarter  to  half  an 

bottr  Of  u««*ic  Tlie  more  uhrnnic  the  case,  the  longer  will  the  rubbing  bo 
m|(urtd.  ftubbing  is  chiefly  applicable  to  chrouic  intlannnations  of  jointa, 
•ynurial  membninca  and  muscles,  and  it  is  undoubu'dly  one  of  the  moat 
^ftoietit  means  of  treatment  that  we  possesH.     A  lai-gc  amount  uf  training  and 
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rxperience  is  required  to  pi-oducc  a  jierfeot  rubber,  unc,  for  iustanoe,  who  cao 
pick  out  tlie  iudividiial  niuscleR  and  stiranlate  them  to  contraction  ;  bat,  for- 
tunately, PLich  hi|rh  art  is  Heldom  required.  In  tbe  majority  of  eases,  a  few 
Kwoiis  will  cntible  anyone  j^ifted  widi  ordinary  intellipniee  to  rub  a  chronicallj 
iiittaiiK'ii  |;art  with  suHieieut  hkill  to  produce  Rome  j:uffd  eHect.  The  pi>int*  to 
he  attended  to  are  to  rul>  always  in  the  direction  of  the  circulation,  m»t  up  UDil 
down  as  is  commoidy  done  ;  to  use  the  rifrht  amount  of  force,  and  yet  not  to 
make  the  skin  8ore,  and  to  rxxh  for  a  siifficitnt  Icuj^th  of  time.  That  a  trained 
jtMJusf'i/y  JH  in  every  way  superior  to  an  unHkiJled  amateur  need  not  l»e  Rai(]« 
nnd  wlierever  it  is  possible  to  nhtuin  the  services  of  a  pntfessional  rni>l>er  it  is 
wise  to  do  so,  but  in  private  prHrti(*e  in  the  eonntry,  and  amongst  tlie  poor, 
snch  a  Insnry  is  not  to  be  had,  and  mueh  fjood  may  he  done  eveu  by  an 
amateur. 

Counter-irritants  are  local  apphratious  which  give  rise  to  irritation 
of  the  ykin  of  vmying  iiiteimity  neuonIin<r  to  their  nature,  the  mildest 
fontifi,  as  a  carnplior  liniment,  eansinL;  merely  a  passing;  dilatation  of  the 
cufiujc'ons  vessels,  and  the  most  severe,  as  the  actual  eautery,  protlucing 
destruction  of  the  skin  and  eTcn  of  part  of  the  gubc^utaneous  tisBUc.  ^ 
The  value  of  cotiuter-irritimts  w  i*ecopnised  by  uU  practical  Rurgeona,  ■ 
and  they  arc  undoultte<1ly  arnonfrst  the  most  effective  local  meaina  that  we 
jKissees  for  comlmtiiiir  ctironic  inflammation  :  yrt  th^ir  UKtdo  of  action  is 
difficult  to  explain.  The  old  tht'ory  (liut  by  excitini;  u  loeai  inflivmniation  in 
the  skin  it  was  possible  to  draw  the  disease  away  hum  the  deeper  and  moR' 
ira|M>rtiint  parts  iu  ii<»  longer  tenable;  the  theory  that  by  stimulation  of  the 
sensory  nerves  of  the  skin  a  dilatation  qf  the  supevficiul  vessels  is  produced, 
accomimnied  by  a  eorrcspoUiiini;  <.urdractton  in  the  deejnr  ]>arts,  cannot  bo 
RUpjHtrted  by  seientitic  fvidenee  ;  in  fact,  as  liillroth  has  pointed  out,  it  is 
pixibable  that  in  many  cjwes,  espccinlly  in  extremely  slu^jjish  chronic  intlam- 
nmtions,  the  ^ood  prwhiced  is  probably  rather  by  an  increased  afflux  of  blood 
to  the  aH'eoted  part  than  by  a  diminution  of  the  blood  supply.  Most  counter- 
irritants  are  applied  solely  uitli  tlu'  iuletiti()n  rjf  eansiii^  a  certain  dejrrw  of 
hypenemia  or  of  inflammation  in  the  part  of  tlie  skin  on  which  they  arc 
]>laced.  while  others  exert,  or  are  supposed  to  exert,  at  the  same  time  a  consti- 
tutional effect,  being  absorbed  into  the  system  from  the  cutaneous  surface. 
Counter-irritants  are  classed  accordii:;,''  to  the  deffree  of  local  irritjition  they 
give  rise  to. 

Knbefieicienta  are  tlmse  that  cause  merely  a  diltitation  of  the  vessi^ls  of  the 
part   to  wln'ch  they  arc  apjined.  sneh  as  camphor  liniment,  mustard  iKtultices, 
Kigollot*s  mustard  leaves,  capsicum  plastei's,  iVc.     In  surgery,  they  are  chiefly 
riwed  in  rheumatic  inflammations  of  muscles  or  nerves. 

VVesicanta  are  those  applications  which  cause  a  degR*e  of  iutlamnuition 
sufficient  to  jrive  rise  to  abundant  exudation,  which  niisi'S  the  corneous  layer 
of  the  cuticle  from  the  Malpitrhiuii  layer  beneath,  thus  forming  a  bleb  or 
bhster.  Vesicants  are  extensively  used  in  sunrcry  to  promote  alisorption  of 
the  products  of  chronic  inHammaliotu  and  in  some  cases  to  check  the  proceaa, 
06  in  the  application  of  blisters  in  chronic  synovitis  or  periostitis,  or  to  the 
perineum  in  chronic  prostatitis. 

The  preparations  of  cantharidea  are  the  chief  blisterini^  agents employtxJ ;  of 
these  the  two  most  common  are  the  Eini'laiJtinin  runtliaridis.  or  commtm  fly- 
Jl^^l^^^ihe  Liquor  Epii>pasticus.    The  former  in  applied  to  surfaces 
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Ml-'  Inttcr  li>  t\w  sc'al|t  or  ptTiiifUtii.     In  ai>]»lying  a  bligler,  or  the 

.>iicn.s  it  is  fssentiul  tlmt  the  part  shonld  hv  a3  tree  from  grease  m 

jWc^wid  for  this  pur|>(we  it  must  In-  washed  with  softp  am\  hot  water,  atid 

lis,  if  it  cou  be  eonvenienily  done.  s[)onired  over  with  a  very  dilute 

v«lnina  of  ammonia^  befoa-  the  bhster  is  put  on.     The  blister  (thimld  rise 

*  from  eigrht  Ut  twelve  htjura.     When  the   bleb   h  fully  formed,  if  it  is 

not  iDteiideil   Ui  prolonj:   the  action,  it  should  Ix*  carefully  pricked  with  a 

nttdJe,  but  the  cntid*'  Khoiild  not  ^►e  removed.     It  should  then  In,*  covered 

rith  ootton-wtiol  anil   a  bondage,  ur  u  little  simj)le  ointment  on  a  piece  of 

iinen.     If  it  be  desired  lo  prolonjr  the  counter-irritation,  the  cuticle  may  be 

nrooved,  and  the  niw  siirface  dressed  with  sjivin  ointment,  by  which  means 

tt  may  \tf  kept  ofH-n  jls  lunj^ns  \a  wished. 

A  lilist^r  dot-s  not,  jls  u  rule,  leave  »  si-ar  ;  but  it  may  do  so,  and  it  is  well 

ther?f€fre  not  in  apply  it  to  the  faw  or  hands  if  this  eaii  he  avoided.   The  extent 

tifBU'-fHce  to  which  it  is  applied  inupt  not  exceed  a  few  square  inchefl,  for  there 

iliOBM  cbngrer  of  the  absorption  of  the  cantharidiue.  and  of  con»etpient  con- 

j<^the  kidneys,  h«niatunat  and  strangiiry.     Thin  will  of  course  haj>pen 

reftdily  if  th^re  Ik.*  a  raw  surface  btMieath  the  plaster.     Blisters   must 

tjg5«  be  used  with  jrreat  caution  in  very  old  or  feeble  subjects,  and  in  those 

iDjr  from  Hri^rht's  disease,  or  any  other  serious  visceral  affection,  as  in 

rases  they  occasionally  caufte  glouLrhinir. 

8«ppnrmats  or  Pyogenic  counter-irritant  a  arc  those  agents  whioh  are 

*4  snfficieut  iuteusily  to  give  rise  to  inHammatinn  remrhing  the  stage  of  sup- 
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{viatioa.  The  m<"»6t  common  of  tlicse  are  croton  oil,  issues,  setons,  and  the 
tcdal  eanterv.  An  mu^  was  a  suppuratin);  sore,  made  with  a  canstir  and 
bpl  opeu  hy  aavin  ointment,  or  a  pea  put  in  the  middle  of  it  and  retained  in 
piMtimi  by  plafiter.  A  j^fhtt  consisted  of  a  few  thn-ads  of  silk  passed  under  a 
Mdof  »iin,  in  the  way  shnwn  in  Kip.  s7.  The  sujipunitins:  track  was  often 
krpi  open  for  mnuy  months.  Both  iheee  modes  of  treatment  are  now 
•livadoaed. 

TV*  AetoAl  Cantery  is  very  sncressful  in  chronic  inflammation  of  joints 
■rforv  d«(trtir(i{tii  of  tin*  cartllafrcs  hiwi  set  in,  and  it  is  esin'cially  useful  when 
r   puin   with    nocturnal   slartinjiH.     The   relief  p:iven    by   it    is 
lite  aud  pcrmaneiit.      In  tht-  application  of  iIk*  cautf^ry  it  is  the 
of  the  Snr;^on  to  destroy  the  cuticle  and  the  ti|iR  of  the  papilla),  but 
kTr  the  dec[>er  structures  of  the  nkin  nninjnred,  so  that  then;  sliall  U*  no 
lou  of  the  scar  when  the  i»nrt»  has  healed, 
^■r  ihi*  parpo>«  the  cautcrisiu^  iron  should  be  of  a  dull  red  lieat,  and  muat 
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Us  ciiiickly  drftwn  in  Hues  crossiut;  one  another  over  the  part.  Pu«|uelm*« 
Tbenno-<.'autery  \»  on  tlie  whole  ttie  uio&t  manageable  and  the  cleant.'st  form 
that  can  t»e  nneil.  The  l»ai*biir<pUB  application  known  as  a  moxa^  which  cott- 
*i«tod  of  ootUm  or  pith  soaked  in  **altpetre  and  allowtd  to  bum  npou  the  ekia, 
IS  now  no  loneur  used  in  thi«  oountry. 

Two  coantcr-irritantd  in  addition  to  their  local  action  produce conatitiiticuul 
effecta  when  ahsorix'd  from  the  surface  to  which  they  arc  applied — viz.  lodiov 
and  Mercur}'. 

Iodine  is  most  commonly  applied  in  the  farm  of  tincture ;  it  should  be 
painted  over  the  intiamed  [mrt  twi<'e  a  day  till  the  skin  becomes  a  little 
«ore.  This  iriay  Ix'  continued  fur  weeks  or  months  according  to  circiimstanoeft. 
It  is  no  doubt  a  usefiil  means  of  promoting  the  absorption  of  chronic  inflam- 
matory products,  but  the  powere  ptipularly  ascribed  to  it  arc  certainly  fcr 
f^reater  than  it  really  poasesaes.  The  liniment  is  less  frequently  naed.  Wing  • 
much  stronger  preparation,  one  apjtlinition  of  which  will  often  cause  Teaicatioo. 
Thr  iodine  or  iodide  of  lead  ointment  may  he  applied  in  coae;^  in  which  a  some- 
what Btronp.*r  action  than  that  of  the  tincture  is  desired,  but  they  are  nol 
c)<'anly  applications,  and  are  not  usually  to  he  recommended. 

Mercury  is  applied  locally  in  many  forms  to  promote  the  al^aorptifio  of  \kt 
pn»ducts  of  chronic  inHanmiation  and  in  the  treatment  of  the  process.  One  of 
(he  most  common  mo<le8  of  applying  It  to  chronically  inHamed  joint*  is  in  lb» 
f<»nn  of  **  .Scott's  dressing/'  This  consists  in  spreading  a  thin  layer  of 
the  cf>mpound  mercurial  ointment  on  a  piece  of  lint  of  sufficient  aixc  to  sw- 
round  the  jutut.  Over  this  strapping  is  evenly  applied  so  aa  toexert  a  uniform 
prtTSsure.  In  other  cases  the  mercnriul  liniment  or  fiiiiipic  nierrurial  ointment 
may  Ik;  of  use.  John  Maiiihall  introduced  an  elegant  preparation  e4.tm|K>ised  of 
the  precipitated  mercuric  oxide  dissolved  in  oleic  acid.  There  is  thiia  formed 
a  deiinite  oleate  of  mercury  which  is  soluble  in  an  exce&s  of  oleic  acid.  JL, 
•olution  made  in  this  way  containing  five  per  cent,  of  the  oxide  \f-  a  clear] 
liquid;  when  tlie  oxide  is  increased  to  twenty  i>er  cent.  i(  forms  a  aolid 
nnctuous  sultstauce,  melting  readily  at  the  temperature  of  the  Unly.  As  tb« 
oleat/"  of  mercury  is  slightly  imtatiiig  to  the  akin,  one  grain  of  morphia  may 
he  added  to  each  drachm.  Marshall  states  that  his  experience  of  ihe  use  oT 
this  preparation  in  all  forms  of  chnmic  inflammation  ha^  been  very  favounUiIe. 
It  is  cleaner,  mon*  ditfusihle,  more  readily  aljsorhed^  and  more  elTiaKMOiii^  than 
any  other  mercurial  application.  Tlie  very  fact,  however,  that  it  is  so  reed^f 
ubftorbcd  forhids  our  using  it  in  Hcrufulous  snbjecta,  who  always  stand  mercni 
badly.  Ten  to  thirty  drops  of  the  oleate,  melted  if  necessary  by  a  very  gei 
heat,  and  applied  with  a  camel's-hair  pencil,  are  quite  Hutficient  for 
iippli'ulion. 

Astringents  applied  dii*ectly  to  the  inHumed  parts  are  of  the  greateat  iMM^i 
to  tho*»<;  forms  of  congestive  or  [lossivc  inHamnmtion  in  which  the  cinuilalion 
alnggiah  and  tlie  c^apillaries  toadcd;  they  atl'ord  relief  in  these  coses  hy  iadi 
ing  contnictiou  of  the  veaaelB.  In  order  to  ensure  their  proper  action,  they  mi 
Ite  employed  of  sufHcieiic  strength :  for  if  too  weak  they  irritate,  and  inci 
ruther  tlmu  ix'Iieve  the  cungt'sted  condition.  The  nitrate  of  silver  is  the  aatrii 
gent  that  iif  comnioidy  prt-frrred;  this  may  l>c  applied  either  solid  or  m  * 
volution  containing  from  ten  grains  to  one  drachm  of  the  salt  in  one  oaooe  vl 
distilled  water,  and  will  prcKlucc  a  very  marked  b<.-nf'tictal  inflnenoe  m  coogei- 
JJB^uthuumation  of  mucous,  and  occnaionally  of  cutaneous,  surfi 
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bj  means  of  well-applied  Vmndages,  elastic  webbing,  or  strapping, 

«f  enential  service  in  8upix)rting  the  feeble  vessels  in  congestivK  inflam- 

In  many  cases  pressure   may  be  a(l\'antageously  conjoined   with 

itH  and   rubefacients,  as   mercurial   and   camphor  liniments,  or  the 

fi)a»terof  mercnry  and  ammoniacnm.     ThiR  treatment,  by  removing  conges- 

»ud    promoting  the  al«oq>tiou  of  inflammatory  effusion,  is  especially 

iu  chronic  fonuB  of  iotlamiuatiou  accompauied  by  tliickening  of  jiaits. 

« in  tb«  joiDts  and  testes. 


\ 


CATARRKAIj    mrXi&HMATION. 

Chtenhor  catan-hal  inflammation  is  a  form  uf  the  process  of  inflammatiou 
lActing  mucous  membranes  and  other  L'pitlu'Iium-covered  surfaces.  All  tbeae 
w  ii»bie  like  other  structurt'S  to  traumatic  inflummatious  of  the  ordinary  type, 
in  which,  as  a  cou«e<|uence  of  the  action  of  some  irritant,  the  vessels  dilate,  the 
tgcoklion  is  retarded,  the  white  corpuscles  migrate  and  the  liquor  sanguinis 
ftnd  the  functional  activity  of  the  original  cells  is  8US[>ended  or  ]>er- 
Itteotly  abolished.  The  peculiai'ity  of  the  catarrhal  form,  however,  consist!* 
milie  fact  that, although  the  vessels  are  dilated  and  exudation  of  Moud-phLsma 
ad  rvcn  tiic  abtmdaiit  escape  of  white  corpuscles  is  caking  pla4;e,  yet  the 
ipttMiutn  coDttnuus  to  exist  and  perform  its  function^  and  in  most  ciises  its 
cdW  moliiply  with  uimutural  rapidity.  Caturrti  may  arise  from  the  direct 
ajl|iJ)C«tinu  of  an  irritant  to  the  surface  of  the  mucous  membrane,  as  in  the 
owof  deomposing  urine  irritating  the  bladder  or  of  gonorrhoea!  pus  acting 
OB  the  oretiira.  Xl  first  sight  it  seems  difficult  to  explain  why  iu  these  cases 
^  vesacli  of  the  corium  and  the  submucous  tissue  should  show  signs  of 
(iuage,  by  their  giving  exit  to  an  abuudant  exudation  and  by  the  white 
ivpufldes  passing  through  their  waits,  while  the  epithelium  is  comparatively 
wimjarwl,  showing  signs  rather  of  stimulation  than  of  impaired  function.  It 
Dot  be  forgotten,  liowfver,  that  surfnce-epithelium  is  a  structure  which  p»8- 
in  a  high  degree  the  jMJwer  of  resisting  L-xteruai  injurious  iulluences; 
tt  ii  quite  cuuceivable,  therefore,  that  a  cause  which  exerts  no  more  than 
ttUmukting  at^tion  on  the  epithelium  may,  if  it  (tenetratc  to  the  parts  Ix'neath, 
pTthsr  to  the  phenomena  of  inHammatiou. 

other  csisce  the  cause  of  catarrh  is  not  so  clear,  as  when  a  patient  is 

by  bronchiti-K.  catarrhal  nephritis,  or  cystitis,  as  the  ivsuk  of  *"  catch- 

teji;oold.**  Iu  ihfse  rases  it  is  probable  that  the  contraction  of  the  cutaneous 
>v^  fvuscs  liy{»enumia  of  the  internal  organs,  but  hypcrajmia  alone  is  not 
lofteient  tn  oause  cnturrh ;  probably  the  inflammation  is  due  in  part,  at  least 
^tkcMPdf  the  lung  and  kidney,  Ui  inci-eased  work  thrown  upon  these  orguus 
i^ikeclimiDation  i»f  those  products  of  tissui.M.'hauge  which  should  be  given 
'^  by  tit**  akiu.  0\xx  knowledge  is  not,  however,  as  yet  sufficient  to  e.\plaui 
Miooallv  iht*  origin  of  all  catarrhal  intlanimatiou. 
Tbe  riuuigd  iu  the  aiTectcd  membi*aue  dcjwnd  ou  the  degree  of  the  process, 
form  there  is  some  swelling  due  to  exudaticm  of  scrum.  This 
the  loo«c  submucous  tissue,  and  drains  ofV  by  the  lymphatics. 
pDtlj  ftovs  away  fntm  the  surfaw  of  the  membnint;.  At  the  same  timr 
^  flcfli  of  the  epithelium  multiply  more  quickly  than  natural,  and  many 
AfrlouicDcd  and  (H>me  away  with  the  discharge.  If  this  loss  of  epithelium  is 
iVtiy  eOBMionkble  ttiu  process  is  described  as  dt*sqitanuiUve  ctiUnrh.     I  a  all 
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'"^  'I  . .  :..;iii(tii  (if  iimnis  <liiriiitr<-atani.. 

'PI    .. 

*"'*  -:  Miark'-cl  clinical  rciitiirr  of  tii* 

Dial 

*^"*'"  -.    r  pnrTilent  catarrh,  tin-  vr!?vls 

''^  I!'  .l-lvdihit.-il  aiiil  tin-  flow  tlimu-ii 

:    CMpidiis.  aiifl  tin*  white  cttrpiisrlr^ 

-  ■  .; -.'I  thus  leave  ihr  vi'ssi-ls,  wainLr 
''^*''  ^.  thi-  natural  roiirsinii  of  whifii  i> 

^■■"icr.  fnrMiinir  ^viih  tiic  li<|Uid  rxutlii- 
'"'  .        -',•  ill  su<;h  a  case,  iT  rxauiinnl  iiiii-pi- 

*J"  *!-«>us  ainu'Iioid  (jctls.  ju'OTMtin,!:  tli'- 

-.i^-lL'S;    ordiiiarv   ])u<-cclls.  i mi   iuiii 

*'  -      ■  i  cpitiicliuin-ci'lls, sdiuc  ruily(li'Vi'lo|Hrl 

•  ::;iral  to  the  aUVcinl  lucmhraiM'.  sninc 
J"  ''.y  dfVi'IojKil.  and  otlicrs  cntainiiii:  ;. 

A  inicroM-ii]tic  exauiinatiim  of  a  i?i'''li('ri 

-        .  I"  the  ahnndant  disrhariri*  nf  ]ius.  tlkiv 

'  *    '.►vrivd  hy  r|iitheliuni.     'I'Ih-  wandi-rinL' 

■  :he  Vessels  and   inniU'diutely  heiiriuh  th-- 

■  -eclls  will   ln'  found   lo  contain  wiiliiii 
r-ns-rorpuscli-s.      'i'lii-sc  wen*  sn|iposeil   h\ 

:  .indent  eaiarrh  was  formed  hy  endoL^enuiis 
-.■'.lis.  liiitt'r  ol)srrvatioiH,  howt-ver.  Iiavi- 
■'..  niother-ci-lls  are  in  reality  dratl  or  dyiiiu 
■ -.-ni'trat'-d  iiy  waudcriiijr  leucocytes.  Wan- 
•■•■iratiiiir  Itetuecu  the  indi\  idua!  (.']iitheliuni- 
'■'laminarion.  as.  for  e.\ani])le.  in  ,i:'onorrhu.-a. 
-    ::!e  process  an-  found  in  the  epitliclinm  and 

.-.    intiaiiiniation   tln-re  need  he  no  idceraiion. 

X        i  readily  tme  process  may  he  convertt-d  inti* 

■  ■:iieliiim-cclU  to  each  othi-r.  and  to  ihecorinin, 

-.    v'\cre  forms  of  catarrli  ;  slioidd   th«'   loM>elv 

:;!itaily  removed  hy  \  iolencc  from  wiihout.  or 

_Mtioii  hcncath.a  <niall  nicer  will  he  the  result. 

-^,:*.-'*-l      .' .:.irrh,  like  oihi-r  forms  of  inllannnation,  may 

•   nit"  form   i>  \cry  fn-ipiently  associated  with 

•V.'led.      Il  iM:iy  iijso  he  .s////yy.'r.  a-i  in  hmnchitis, 

.  :-i!-!ialmia  nj-    ■jun<-n-lnita.     The    thick  miico- 

V  .'n  the  snrt'aci'  of  ;i  mucous  niemhraiie  dnrintc 

H    x.-^  a**  a   nidus  for  (lie   iri*o\vlh  of  luicrosefipic 

\e  chan,ircs  the^'-  >e;   up  i:ivc  rise  (o  products 

.■:i  and  caUM-  it  ;o  spread  :dmo>!   imielhlitely. 

:       atl'eeicil   ^ur!!|ee.  w  ii  li  >li^hl  swell inir  and   an 

"  -       '  ■  ■Ml  11  jmrc  M-n-ns  to  ;i  iln'i-k  uiuco-purulcnt  llnid, 

'i-.uurc^of  a  c.-iiarrha!  i:itl:imniaii«tn.     'i'he  hcai 

•     ■■  .V  lioi   a   niark'd   Muiprom   '-xeepi   in   the  ni'Tc 

,  ■''ilhahni-!.     'I'Im-  i-on-;;  iniii'tnal  symptoms  vary 

•    ,-.>s  and  the  p;in    atliei.Ml.     As   a  rule,  nnly  the 

■    ■  ..xc  ri>''  to  an_\    e',e\aiion  of  temperature.     The 
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tbseoce  of  fever  may  p^tssibly  be  HCL'uuntL'J  for  by  the  fact  that  the  exn<l»tion 
dniMftway  fr(»ai  tiie  surface  und  but  little  tinds  its  way  back  into  the  I'lootl- 
icnan). 

?K[6  which  have  jiutTured  fVom  chronic  ciitarrli,  or  from  repeated  attacks  of 
IW  ncute  form,  usually  btfrome  more  or  less  picrniented,  and  the  sul»-mucoos 
timiL'  is  thirkeiicd  and  indunited.  Thest^  si^us  are  nrell  seen  in  iUr  nuicous 
memlinuie  of  the  bladder  in  cases  of  old  stricture  or  atone. 

Thr  treatment  of  cntarrhal  inflammiitiou  pn-scnta  httle  that  requiivs 
ipeciil  noti<v.  In  the  nmre  acute  forms  warmfh  and  moisture,  and  aUive  all 
nmoTal  of  the  diat.rhai*gt:  aud  pivvenLiun  of  its  decomiiosition,  form  the  txum 
bportant  means  of  treatment.  Belladonna  is  often  of  use  locally  in  dimin- 
uhms  pain  and  promotin].'-  contraction  of  the  smull  artcrica.  In  chronic 
ctUi  ul  of  the  secretion  and  cleaidfnese  witli  the  use  of  astringents. 

u»'i  ■  -.  snch  iw  nitrate  t<f  silver,  acetate  of  lead,  sulphnt^j  of  cupper 

or  unnin,  boric  acid,  iodoform.  &€.,  form  tlie  chief  treatment.  Any  C4)u- 
ititiitinna)  condition  such  as  scrofula  or  <;out  mnat  be  searched  for  and  treated. 
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CHAPTER    V. 


SUPPURATION'    AM)    ABSCEaS. 

aupPVBATiox,  or  the  fonnation  of  pus,  has  already  been  de8cril>ed  in 
('Iiapter  on  Inflammiition.  It  was  there  ]>oinct>(i  out  that  the  prwess  com 
of  a  continnnnoc  und  exaggeration  uf  one  of  tlte  features  (»f  intiamniution— 
migration  of  the  white  corpuHclea.  The  prtfceaa  of  suppuration  may  lie  dij 
or  circumatTibed.  When  dilfuse.  the  leucocytes  and  the  liquid  exudation  disi 
the  lymph  spaces  of  the  affected  part  without  the  formation  at  first  of  any 
tinct  cavity  containinjr  pnfl.  as  in  phlegnionona  erysipelas  or  difTuae  eellul 
This,  as  will  be  seen  afterwai*d8,  is  due  to  the  rapid  diffusion  of  the  irri 
cHuaing  the  suppuration  through  the  lymph  spact*^.  rirfumscribed  aiippura 
may  ottcur  in  two  fonns,  first  from  a  surface,  as  a  granulating  wound, 
secondly  subcntaneously,  when  the  pun  aocumulatoa  in  a  newly-formed  cs 
or  abscesB. 

In  the  formation  of  an  acute  abscess  the  wandering  cells  acnuunlate  out 
the  vessels,  and  )>oaaibly  multiply  by  division  in  their  new  situation,  but 
is  extremely  doubtful ;  as  the  accumulation  increases,  the  original  list 
already  damaged  by  the  irritant  which  in  causing  the  intluinmation,  bee 
pressed  upon  and  absorbed,  and  the  new  cells  occupy  their  plact*  ;  finally, 
central  cells  of  the  gr«jup  degenerate  from  want  of  nutrition,  or  perish  from 
direct  action  of  the  irritant,  their  intercellular  suhstanee  softens,  and 
liquid  exudation  from  the  surrounding  ]iart  soaks  in  amongst  them,  and  I 
we  get  a  creiuuy  Huid,  or  pus. 

If.  as  sometimes  happens,  wt*  have  the  opportmiity  of  examining  microw 
cally  such  u  small  colk'ction  of  pus  in  the  flulx-utaneous  tissue,  the  follov 
appearancea  are  obs^ncd,  prot^'ce^ling  from  the  circumference  to  the  oeati 
tlie  affected  area.  The  first  sign  of  deviation  from  hculth  is  that  some  acatt 
leucocytes  an-  seen  in  the  spaces  between  the  fibres  of  the  connective  til 
and  often  evidently  in  the  neighbourhood  of  a  small  vessel  ;  as  the  centi 
approw'hcd,  ihv  number  of  these  increases,  gradually  oliscuring  the  coniMC 
tissue  and  its  corpuscles,  till  at  lost  nothing  is  to  lie  seen  bnt  cloeely-pu 
small  round  cells,  lietwecn  which  the  amount  of  intercellular  8ul*stancv  ii 
Hiuall  to  Ix*  recognised  ;  in  the  centre  of  this  group  of  cells  may  be  a  ofl 
from  which  the  jius  has  escaped  in  preparing  the  section.  Amongst  the  cloi 
fiacked  <*ell6  surrounding  the  collection  of  pus,  micro-oi^^nisms  can  all 
iiivarinhly  Ik;  domonstrnted  by  proper  stiiining  and  preparation  of  the  specii 
The  connective  tissue,  when  it  is  last  recognisable  tx'fore  being  c^oncealetj 
the  infiltrating  leucocytes,  is  seen  to  have  its  fibres  swollen  and  vitreou 
appearan(^.  while  its  corpnaclee  ai*e  unchanged  or  degenerating.  1 
evidently  are  taking  no  pfkrt  in  the  formation  of  the  new  (*ells  which' 
crowding  amongst  the  fibres.  If  any  blo<xi- vessels  are  recognisable,  it  wi 
seen  that,  near  the  point  at  which  everything  is  coucealed  by  the  leuooc 
they  are  filled  with  closely  packed  blotrd-corposcles,  indicating  the  preaeuQe 
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clot.  It  IS  in  this  way  timt  they  are  closed  before,  in  common  with  the  other 
riawf*.  Ihey  soften  imd  brtak  down  in  tht.'  presence  of  the  iuvadinj;  leuroctytes, 
aodtbnfl  hsemorrhage  is  prevented.  In  this  ai*eii  also,  although  it  cannot  be 
wen  with  the  rnicroecope,  the  plasma  which  has  exuded  from  the  vessels  is 
ittt^ktc'd,  and  with  the  miqjated  cells  forms  a  firm  substance,  the  so-called 
iBflamttintory  lymph,  which  fills  and  plugs  tlu,'  simres  of  the  conntrtive  tissue, 
ind  thus  forms  a  barrier  round  the  collection  of  pus,  and  prevents  Its  diffusing 
itfclf  amongBf.  the  tissues  around.  It  is  not  possible  in  a  secticin  made  from 
Aprepantiou  removed  from  the  body  to  oljserve  the  state  of  the  vessels  beyond 
tiieaRNi  of  fitiisis  or  thrombosis  ;  but  if  we  could  observe  them  in  the  living 
M;  ve  should  see,  in  a  spreadin^^  abscess,  all  the  conditious  already  descriM 


■\;       r.   KpKtirlfiKd  ;   h.  ii  HAir :   r.   I*.  Siiiklt  VnLit»  mmnimlrd 

■  I  "f  I'll*  iirr  •lutti.'U  wiLli  kiifucjtr'*  lK^:Mi)iiii|{  mure  clucrly 
ij'pMMrllfl, 


^""kr  InlUmrantion  :  viz.  from  tin-  centre  towanla  the  oiroumfcrencc,  stasis, 
j«alUtjun.  diluted  vessels  with  R'tanlwl  How,  adlu«ion  of  the  corpuscles,  and 
iun,  and  btstly,  simple  hyiiencmia.  dilated  vessels  with  increased 
tT  (jf  flow.  Such  a  collection  of  pus  as  i«  above  described  is  a  micro- 
•^tC4lw**c*«  ;  an  acute  abeceas,  holding.'  half  ;i  pint,  diflers  from  it  only  in 
•*■  The  extension  of  the  absioss  takes  place  by  iiroirreaaive  destruction  of 
*V  tiwnes  by  the  same  process  ;  and  thu  pus  is  formed  by  successive  tones  of 
*W  urw  (x'lU  degenenitinj^,  l>ecnminjr  sepanited  from  each  other  by  fluifl,  and 
'lling  inu>  the  cavity.  In  this  way  the  collcctittn  of  pus  advances  towards  a 
m»iurfiw^and  finally  dipehan;c8  \i^-\t.  This ''pointinjj  of  the  abscess,"  as 
B  ^  tcmitd,  Advances  most  ra])idly  in  tlie  dircrtion  of  least  resistance,  probably 
MaoR!  the  nugniiion  uf  the  knu'ocyte.s  and  dilatation  of  tlie  vcsii^els  mn-ur 
imdUj  on  Uist  side.    The  whole  |>r<»ces8  is  identical  with  uloemtion. 
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tnt  iostead  of  the  discharge  lieing  giren  vfflT  rafwHicialty  iis  in  nn  unlin 
oloer,  it  accimiulaccs  in  the  RbaoesM^avttj :  ■□  abs<i.'S8  is  in  Tact  a  cari(; 
^■■«*fw*^  bv  an  uIctT.  The  xoae  of  timie  in  which  the  itmcuss  of  spivadin;  i 
teking  ploM*  was  iti  former  dmos  spokm  of  as  ihc  '*  pyogenic  niembrHne 
bat  it  is  (evident  tluit  there  i«  nudanj;  to  which  the  term  '*  meTobrane '* 
properlj  ho  applied  :  the  '*pyt»f:vnic  »t»ne"  wngld  be  a  more  com-ct  Una 
anjaach  is  necc«ary.  In  thi;*  pvoireoiv  zone  the  vessels  are  dilnUrd  and  U 
tiMoes  softened,  so  that  in  o|ieuini;  an  absi^ss  htoiNi  miiy  How  freely  from  ^\ 
cngoixed  vessels  round  the  cavity :  but  it  mu^  not  lie  concliuied  frum  ih 
that  the  ahBouflA-cavity  is  sttrritunded  by  a  zone  of  tissue  in  which  now  veau 
have  hexn  fomaed.  I>tiriu^  (he  spreiuiinic  sta*^^  uf  an  ahscess,  it  is  dt^trudu 
of  vessels,  not  new  formation,  that  is  takinj;  place  ;  the  new  formution  docq 
only  dnrin^r  repair,  nfler  the  pus  has  hven  let  out. 

The  method  in  which  pus  ts  fonned  on  raueou*  surfaces  in  purulent  cntari 
iuis  be«n  described  with  tbnt  prcct.'fis. 

That  all  the  pQs*c<'Ils  in  fvnte  suppuration  are  deriveil  from  the  whi 
corpnaolcB  may  n*»w  he  re>;arde<i  as  an  establisihed  fact.  The  prot^f  of  this 
derived  partly  from  tht*  direct  olwervation  of  the  f«»rmation  of  pus,  ha  it  h 
already  been  dpscribe<l,  and  partly  from  the  cxperimcnti*  of  <*i»hnlicini,  Vfl 
Reckliuvbauscn.  and  others.  These  observers  injwted  aniline  blue  i 
cinnabar  into  the  blood*6tream  of  the  animal  to  lie  experimeutctl  oti.  It  h« 
btrfrire  Iwen  shown  that  when  solid  matter  in  a  state  uf  extremely  tine  dirisia 
in  injwte^l  into  the  bhuMl-stream,  the  whit**  corpusdi'S  pirk  up  tho  {mrticV 
in  the  same  way  as  nn  unia^bii  tuki*?*  it*  f«MM|  ;  and  thf  dark-r(ili.iuri'd  particle 
Af  aniline  blue  or  cinnalmr  an*  ciisily  nxo^'niscd  in  their  subslmicv.  A  fro 
harmtr  tH.'vn  prepared  by  the  injection  of  the  colouring'  matter,  intlammatio 
of  futfUrirnt  intensity  to  cause  suppuration  was  excited  :  and  it  was  fono 
that,  whcthrr  it  wai^  in  u  \'ascalHr  jiart  or  in  a  non-vascnlar,  as  the  come&,  t| 
pos-cclU  contained  (airticles  of  the  sulistunce  which  had  liecii  injccte<l. 

lia«tly.  then:  is  the  nepitive  observation,  that  in  mate  intiamiaatioui^  til 
original  cells  of  the  atfectcd  part  unfl'^yo  no  chanjre  so  lon^^  us  they  can  I 
«dj«erved  ;  that  is  to  say.  before  they  aiv  concealed  by  the  crowds  <tf  niigratil 
Irm^jcytes. 

In  the  case  of  chronic  suppuration  fr(»m  the  sarfaoe  of  a  healing  ulcer  tl 
puniUnt  Huid  must  cont^tin  many  of  the  snperticial  ;:ranulation-oellB  wlii< 
imvc  (>ertithi'd  and  hei'n  cast  off.  These,  as  we  shall  nee  in  the  i*ha|tter  <] 
Ue[Miir.  are  probably  derived  from  the  ori<rinal  cells  of  the  nflVotixi  jNirl,  all 
are  pniclically  indi8tin;:uiahable  from  puSHxOls  derived  Itouj  ini^n^tl 
I'oqiusch's.  This  may,  however.  l»c  n"/anlcd  rntlier  as  an  accident  than  as 
part  of  tiiir  **ii]>piiniiion. 

Characters  of  Pna. — The  [Mis  from  an  acute  abiM^ess  is  an  opaqne,  creut 
tinid,  thick,  snKMith,  and  sliirhtly  viscid,  of  a  ydkAMfih-white  colonr,  with 
Homc  cam*s  a  ^rei-nish  rin^^  ;  it  hiut  »  faint  (Hlonr  and  an  alknline  rractioi 
ItJi  speciHc  {(mvity  is  from   IO:tO  to  1040.     Its  chemical  nmstitntiun  \nni 
»^liir]itly  in  different   (iwcs.     It  crmtains  from  >*;►  to  00  jx-r  cent,  of  wnte 
Drird  pus  contaiiH   on  an    average  about  Im    per  txMiC.  of  proteids,   chieffl 
idoi)ti<*al  with  thow  found  in  white  bhKrtl  corpuscles,  II  i>er  cent,  of  fatM 
matti:r,  half  of  which  is  lecithin  ;  about  7  per  cent,  of  cholesterin,  itnd  !<•  ( 
«Giivfit,  and  "I  per  tstwi.  of  italtA.     The  chief  inorj^nic  (^onstiiuenls 
k  diloritle,  inilcinm,  ma^rnesium,  and  ferric  phosphates;  calrinm  pbo 
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&»  said  to  be  more  abundant  in  pas  coming  from  bone,  but  this  is 
ftil — there  is  morely  n  tnice  ttf  potaesiura.  The  serum  8eparntc*d  from 
(koorpMcles  oonUins  alj4>ut  !Mi  [ter  cunt,  of  wuter.  Of  the  solid  constituuiitK 
o«rC  percent,  are  proteids  ;  not  more  tlmn  Ift  per  cent.  lecithin  and  other 
fctt:  ind  aboat  '8  [ler  cent,  salts,  chiefly  sodium  chloride.  It  will  lie  «?en, 
tiiffirfore.  that  the  lecithin  and  other  fatty  matters  are  chiefly  contained  in 
the  corpiiHcles.  Pns  contains  no  lihritKt^^en,  but  fibrin-fenuent  has  been 
Aown  lo  tti*  iinwnf  in  it.  The  altsence  of  fibrinogen  in  pus  is  most  family 
flplwnrfl  by  siippasing  that  the  exudation  from  the  vfa*JL'i8  first  coii^rulates  in 
(boiontMU  which  the  liquid  pus  has  nob  3'et  formed,  and  then  softens  and 
traksdowzL  In  addition  to  the  above  constiruenU,  peptones  and  albumoses 
•»  focmd,  formed  under  the  influence  of  the  micro-orpanisms  which  are 
[oUHlUill}*  present  in  all  acute  suppurations.  Leucin,  tyrosin,  and  various 
I  !■  iBlporUnt  substances  are  also  often  found  in  jms.  Pus  also  frequently 
OBUma  the  «pecific  virus  of  the  disease  witli  which  its  formation  is  con- 
BBct«d.  M  in  small-pox.  glanders,  tetanus,  soft  chancres,  gonorrhoea,  &(\  The 
wsuifloiB  Bpeoialty  connected  ^vith  suppuration  will  be  describcfl  later  on. 
Manri.ftJie  chemical  Bultft-aiHTfl  found  in  pus  have  intense  fever-producinj? 
i]»7To^uic)  pttwi.Ts  if  injected  into  the  bIoi«l-stream. 

Pw  presenting  the  above  characters  is  termed  healthy  or  laudable  pus 
t;iM  hmttnt  ft  lamMiifl  of  the  old  writers),  but  various  other  terms  are 
vplofed  to  indicate  different  appearances  :  thiis,  when  tin^>d  with  bhKxl  it 
imOed  mtniem*  ;  when  thin  aufl  watery,  ichorous ;  when  containing  rhecfiy- 
koknig  flakw,  enrdy ;  und  when  diluted  with  mucns,  muco-pnn.  Besirles 
tiw»,  pw  presents  other  varieties  ;  thus,  for  instance,  when  it  is  formed  in 
tbe  hi»in  it  is  of  a  greenish  tint,  and  when  in  the  neighbourhood  of  the 
tliiiwiUry  canal  it  has  a  peculiar,  fetid  odour. 

pQf  is  a  liquid  which  ivadily  putretics  when  exposed  to  the  air  or  mixed 
,  *itJi  water  at  the  temj)erature  of  the  Ijody.  or  even  if  septic  organisms  be 
[  iBtrodooed  subcntaneonsly,  as  by  an  a«]»irator-needle  or  trochar.  Thus  we 
<ecMiooally  see  that  a  collection  i»f  pus  which,  wheu  tapjted  for  the  first  time, 
*  free  from  putrefaction,  becomes  offensive  in  a  few  days  anlcss  proper 
\  wifcyiic  ptrecantions  arc  taken  daring  the  operation.  In  some  rare  cases 
I  (h»  pBi,  ftoaking  a  dressing,  nssames  a  distinctly  blue  colour  from  the 
I  ^KvifcjMiieDt  in  it  of  a  special  form  itf  organism,  the  bacillns  pyocyaneoa. 
f  Hotpos  is  never  found  in  a  freshly  opened  abscess. 

kieroacopio  Chamctera. — Pns  consists  of  corpuscles  floating  in  a  clear 

rn,i  .....  i„|UQr  paris."     In  pus  dniwn  from  an  acute  abscess  or  from  the 

a  healthy  ifranolatiug  sore,  living  cells,  presenting  amceboid  move- 

1^1'  on  a  warm  |tlate,  and  dead  cells  which  have  undergone 

H|tii  _:'  «,  an-  met  with,  the  latter  l>eing  the  trne  pus-cells,  and  by 

f  w  tW  HKia*   abundant.     The   li\*ing   cells  are   mono-nuclcjited   and   poly- 

UMaCcd  lcticocyt4?«,  and  have  already  been  described  (^w^  Migration  of  the 

^HDcTtfls).  The  typical  *•  pus-cells  "  are  the  dead  or  degenerating  leucfjcytes. 

psa^up  T'       '       'I  form  and  sh'ghtly  irregular  in  outline,  and  measure  alxint 

I  rAriwh  i'T,  and  their  proUiplasm  is  coarsely  graimlar,  so  that  the 

MHiBi  is  CDmpictelv   comv-aled.     Hy   treating   with  dilute  acetic  acid  the 

ilAHhi  ARt  tfi  a  great  extent  dissolved,  the  protoplasm  liecomes  swollen,  and 

W  ndna  ooroca  clearly  into  view.      It  is  then  seen    to  be  ctmj|K)seH 

MiBy  of  three,  sometimes  of  four  or  two  parts,  usually  devoid  of  nucleoli 
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Kig.  9(1.-  Piiirfllii  fn«iii  Aeittc  A\ 

•nor  treuitmviit  wMh  ai-Pltr  avM. 


Iirftm-miil 


(Fijj.  HO).  This  hrciikinf;  up  of  the  iiucIeuB  has  nanally  been  rcpmk*d  »»  n 
pHrt  of  the  tk'gcnoratiou  of  the  migrated  leucocvU?,  aa  llit  nucleii*i  diir»  mH 
preBcnt  tilt'  pwnliar  appfiimncesobserwd  in  mnlti]iIiciitioii  of  cell b  bydivisHiti 
of  tlie  iiavhui {ktiff/oht/tesis).  t)n  the  other  hand,  as  heforo  stoteii  (p.  UUi), 
Meti'hnikott'  asserts  tliat  the  greater  number  of  migratinir  leiuuK^u*  ore 
polynuclear  ut  the  time  of  mi^rratiun,  when  tlicy  are  raanitefitinp  tiieir  auiiElioid 
ami  phiiptnytitr  proix^rties  with  the  j^'reatest  activity.  In  ndilitiou  to  the 
l^anules,  which  can  be  cleared  up  hy  acetii!  acid,  pu»-eellB  contain  a  varying 

nunil>et'  of  fat  granules  funned  bj 
futty  defeneration  of  the  proto- 
phu{Di.  Tl)c»e  may  be  so  ubnadunt 
a»  to  conceal  x\w  noflcns  after  Um* 
iwldition  of  acetic  aciii.  They  arr 
dissolved  by  ether  and  bqoor 
potassie.  The  older  the  i>nA  the 
rooni  complet*^  i»  the  fatty  depencm- 
tion  and  the  Iras  the  niicleuA  cbii 
be  stained  by  loirwmid  or  anilitu* 
dyes.  Finally,  in  ohi  collect iom  o( 
pus  the  cells  may  break  up  coin- 
plotely  and  the  granules  float  free  in  the  liquor  puris.  It  is  usuuU)-  |M«Hihle  Ut 
demonstrate  the  presence  of  micro-orjranisms  n«»t  only  free  in  the  li<pi<»r  puria  but 
in  the  protophv^'m  of  the  j)us-cells  ;  tfie  more  degenerate  the  ci'Us  the  more 
difficnlt  it  is  to  do  this.  In  the  pns  of  acute  abscesiKS  prannlar  th'hrif  deriTrd 
from  the  brokon-down  tissues  are  nsually  present,  and  fibres  of  yellow  elastic 
tisftut.',  whi<;h  are  the  most  n^istinir  of  all,  may  sometimes  l:»e  i-ecojriiised. 
DiagnosU  of  pua  from  other  fluids  must  be  made  by  the  mi<Ti 
The  presence  of  the  characteristic  pus-cell  al>ove  descril)vd  is  certain 
that  the  fluid  in  (piestion  is  compose^]  in  ])art  at  least  of  pns. 

The  relation  of  Micro-organisniB  to  Snpporatioii. — It  was  fini  aliowir 
l>y  AioxuntK'r  Oj^tttdn,  of  Ahuidtcn,  that  the  pns  of  all  acute  abscGMes 
micro-organisms,  and   his  observations  have  been   extended  by  Rosealj 
Koch,  and  a  large  number  of  otlier  observers,  until  it  may  be  said  now  U> 
an  accepted  fact  that  all  acute  stippurations  with  which  the  Surgeon  has 
(leal,  whether  superfieini  or  deep,  are  assorJRted  witli  the  prcKcnco  of  mioi 
organisms.     The  investigation  of  this  subject  has  l>eeu  carried  out  iu 
ways  : — Firat,  by  the  direct  observation  of  projMjrly  stained  and   prej 
ftl>ecimen8  of  pus  ;  secondly,  by  the  cultivation  of  the  organisms  in  solid 
in  liquid  media  ;  and  liLstly,  by  the  inoculation  <if  animals*  and,  iu  some  cafio#» 
of  tiie  human  >*ubject,  with  the  organisms  derived  from  pus. 

The  imiHtrtfint  subjirt  of  the  relatioti  of  niicro-organisma  to  suppnration  if 
Uytt  considered  under  six  headings.  First,  a  dcfli^ription  of  d^e  org^oisnf 
toost  commoidy  met  with  in  acute  sup[mrution  ;  secondly,  the  proof  of  ihr 
pyogenic  )>ro|»ertie!i  of  the  organisms:  thirdly,  the  nitnle  of  aciion  t»f  llir 
organiNuiK  and  the  ]Mirt  they  take  in  caubing  suppuration  ;  fourthly, 
suppuration  iK-rur  without  the  intervention  of  niiiToHirganiwns  't  tifthly, 
simple  septic  bneterin  give  rise  t*.  suppumtiou  ?  and  lastly,  what 
uttuses  commonly  aid  in  the  cuu&ation  of  suppuration  ? 

The  examination  of  pus  for  microscopic  orguniama  haA  been  rendertd 
simple  by  the  methods  introduced  hy  Weigert,  and  fMirfectud  hy  Koch,  and 
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»6tatta<*hini^  to  the  auLject  is  ho  great,  thnt  it  mny  be  well  here  briefly  to 
ibe  IIm-  |)rn**ess.  The  reaeentR  roqnir*Mi  are,  n  sohuion  of  niethyl-violet 
(one  of  the  ftiiilinc  dyes),  of  the  strength  of  half  a  gmin  to  one  ounee  of 
distilleti  w»ter,  c-iiitifully  filtered,  and  some  pure  Outiiidu  balsiun,  which  has 
licea  heated  to  drive  off  its  vtilatile  oil.  The  method  of  uhservatioii  is  as 
fflUoffs :  Spread  the  piiK  on  a  slass  rover-slip  in  the  thinnest  possible  hiyer, 
nod  dn*  it  carefully  over  a  spirit-lamp,  taking  euru  not  to  overheat  it :  dip  a 
flan  glass  r«xi  in  the  methyl-violet  ftohition,and  Bpreiid  a  thin  film  of  the  dye 
over  the  dried  layer  of  pus  ;  aflt^r  from  thirty  to  sixty  Henmds,  wash  the  dye 
uff  carefully  with  a  gentle  sto'am  of  distilled  water.  A  dHrkly-etained  film 
fchould  remain  behind,  which  mnai  lie  a^rain  dried  over  the  8pirit-hlmJ^ ;  then 
tftiilv  the  eii\er-filip  is  still  wann,  j>iit  on  it  a  drop  of  the  Canada  lialKani. 
rtndorcd  tiuid  by  heat,  and  place  it  quickly  on  a  glaea  slide  which  i«  a!8o 
Migiitly  wairiucd  ;  84iueeze  it  gently  down,  and  when  cold  it  is  ready  for 
lacnination.  The  niicrocot^ci  are  distinguished  from  other  grimnleH  by  their 
(kfiiiite  rrttind  form  and  uniform  size,  an*!  by  tlieir  armngement  in  gn>u]>s  or 
rhiuiui.  They,  moreover,  takt^  the  dye  readily,  while  furty  and  albnniinoid 
pinoles  remain  nncohmred.  Blood  or  arine  may  be  examined  by  the  8ame 
procEOL 

Thwe  are,  of  oonrae,  iniiiiy  other  methods  of  staining  and  prej>aring  organ- 
IB^  bot  the  alMive  will  tie  found 
poetically  efficient  for  the  ordinary 
pyoffeoic  or'/aninms. 

Tk  Cht*j  MuiO'OrtfanismM  con- 
uctid  tvifh  AaiU'  Suppvratwn. — In 
ihuot  70  per  cent,  of  all  acute  sal)- 
cntaneoua  KU|>puration8  the  organism 
i"^nl  is  a  uiicrococciis  (see  p.  17s) 
•'  ' 'Hiri ug  to  tlie  gTOXi^tShfp/it/lormrvtt, 
»  named  from  the  separate  cells 
^tig  hoipcd  togetlier  in  irregular 
BUKe  reaembling  a  bum-h  of 
^peB(Fig.  '.Mt).  Staphylor-oceiiirow 
well  at   ordinary    tL-niperatures  on 

ODlrJeat  gelatine,  agar-agar  and  potat^x*.  AVhen  (jrowfi  on  gelatine  they 
p»huilly  liquefy  it,  and  at  the  same  time  a  slightly  sonr  smell  is  given  oft*. 
Thtjr  genemte  no  gas  in  their  growth,  and  ran  either  derive  the  oxygen  fnmi 
die  air  or  from  the  tissues  or  Unids  in  which  they  may  be  growing  in  the  Utdy, 
thai  is  to  say,  they  can  lie  iu'n>bie  or  anaerobic,  according  to  circumstances. 
Two  chief  varieties  are  coniitnuily  met  with,  Staphiftoiomts  pfja(jptifH  aiirnts 
taialbwt.  They  are  oidy  distinguished  by  their  growth  on  the  varifma  eulti- 
"^iiiog  media,  the  anrens  forming  colonies  of  a  golden-yellow  colour,  and  the 
aIIius  furming  optiqne  white  patches.  The  two  forms  are  frequently  found 
WSether  in  the  same  abscess,  and  are  probably  mere  varieties  of  the  sam'.' 
«Iitriei.  In  rare  cases  another  variety  fonning  lemon-coloiired  colonies  has 
tttii  met  with,  and  has  receivi*d  the  name  of  StnphyhnKcits  pyotjrnes  rilreus. 
The  «tttphylococ!ci  give  rise  to  luailised  feuppu rations,  and  show  no  tendency  to 
•liffoae  themselves  widely  by  the  lymph  spaces.  On  thf  ether  hand,  they  fre- 
quwitlf  penetrate  the  smull  vessels  of  the  part  in  which  they  «rc  growing,  ami 
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mucomt  mt'tubraiiuH  tlieru  is  uii  exa<;j(ei*aletl  formiitioii  of  muous  duriuir  cnUrmT 
luni  this  iucreH»e<l  Bt'crftioii  foniiK  the  niunt  iniirki-d  clinicnl  fvutiin*  of  ilif 
iiiihlcr  form  uf  the  affection. 

In  more  intense  OBtarrhnI  inflammatione.  or  pnnUent  oatarrh.  the  vqwkU 
of  the  eorium  of  the  mucoufl  nienibmne  are  widi-Iydihitod  and  the  Howthroopli 
them  ifi  retarded;  liquid  exudation  is  more  copione,  and  the  while  oor|)U»clt» 
inipratf  abundantly.  Tiie  lencocyt.e(S  wbieli  thus  leave  the  vcsHels,  wutuler 
amongst  atid  throutrh  the  epitheliura-cellR,  the  natural  cohesion  of  whieli  \» 
Komewhut  loosen«d,  and  escape  on  the  Burfaas  f(»rming  with  the  Iif|uid  cxuds* 
tion  a  ]iurnleut  discharge.  The  discharge  iu  such  a  ca&e,  if  e.xaniined  mim>- 
*c*>pii.*ally,  will  be  found  to  contain — nunieroug  amoelwid  cells,  presenting  tk- 
usual  appearance  of  white  blood-corpufk-les ;  ordinary  pug-eella,  round  and 
irranular,  witli  the  tripartite  nucleus;  andepitheliuni-cells,  some  fully  developed 
and  oorrespondini^  in  fonn  tv>  that  natural  to  the  affected  memhrune.  locue 
of  mnnded  fonn,  youn):  and  imperfectly  developed,  and  otherB  coDtainhig  * 
larpe  tmnspareut  globule  of  niucuR.  A  microAcopic  examination  of  a  Rctioo 
of  tlip  nionihrane  shows  that,  in  spite  of  the  abundiint  diBrJiap^e  of  poft^  there 
is  no  rawRurfacL*:  everywhere  it  is  ooveivd  by  epithelium.  The  wanderiD|r 
oells  can  be  seen  in  the  cerium  round  the  vessels  and  immediately  bcuesUh  the 
«pitheliam.  Some  of  the  epithelium-cells  will  he  fotmd  to  contain  withio 
them  several  bodies  identical  with  pus-citrpusclcK,  These  were  supposed  br 
Rinilllcisch  to  show  that  the  pus  in  purulent  catarrh  was  formed  by  cndo^enont 
cell  formation  from  the  epitbelium-cells.  Ij»ter  observations,  however,  have 
tended  to  prove  that  thest*  apparent  mother-cells  are  in  reality  dead  or  dying 
epithelium-cells,  which  have  Itoen  penetrated  by  wanderin)?  leucocytes.  Wan- 
dering leucocytes  aix*  alR«>  found  penctnit.ini;  lietween  the  individindepitlieliutn- 
oolls.  In  8<mic  fi)rms  of  cnrnrrhal  inflammation,  aa,  for  example,  in  jijonorrhcci, 
the  micro-organisms  wliich  cause  the  process  are  found  in  the  epitlielium  and 
pus-cells. 

AlthoUjirh  in  purulent  euturrhal  inHammntion  tbei*e  need  Ix*  no  u]f?eralion,^| 
the  alK»ve  description  shows  how  readily  one  process  may  be  converti**!  inlo^* 
the  other.    The  adhesion  of  the  epithelium-cells  to  each  other,  and  to  the  corinm«. 
is  always  lortsened  in  the  more  wvere  forms  of  cataiTh  ;  siiould  t)v 
wihcrx-nt  t-jtittn'Iial  layer  Ik-  accidentally  nMUoved  by  violence  from  wi 
fcpjjmted  by  exaggerated  cdl-mifrration  iM.'ncnth.a  small  ulcer  will  be  the  reRHl 
*   TarietMB  of  Catarrh. — Catarrh,  like  mher  forms  of  inflammation,  ma; 
l)e  anttr  or  rhrtmir.      The  cbnmic  form  is  very  frequently  a^ociateil  w 
p««Bivf  liviK.nt'miaof  till' jiart  allV'cted.     It  nuiy  also  be  jo'wy/'r.  aii  iu  In 
or   vifr'-iirt\  as   in    purulent   ophthalmia  or   •jonorrhcea.     The   thp  ^ 
pnrnlent   secretion  that  fonns  on  the  surfaro  of  a  mticous  n»cmbrane  dnnO| 
a  simple  catarrh  frt^quently  serves  as  a  nidus  for  the  giiiWth  of  micrc«copi< 
onranismi*,  and   the  fcrmentativf  changes  these  set  up  ^ve  rise  to  prodm 
whirb  intiy  prolong  the  irritation  ami  cause  it  to  spit^ad  ulmont  indefinitely. 

STmptomB. — HcdnesA  of  thi*  aflVcti'd  surface,  witli  slijrhl  swellini?  and 
abundant  secretion  vnryin*:;  from  a  pure  s<'rous  to  n  thirk  muco-punilent  f1ui(f 
fnrmthf  most  marked  clinical  featun>aof  a  catan'liat  iutlammatiou.  The  heal 
is  UHUally  moderate,  and  jtain  is  not  a  marked  symptom  except  in  the  matA 
acuti'  fnriiis,  IU*  in  punilL'nt  (tpbthalmiii.  The  const itutional  symptoms  VAf] 
with  thr  Hi'Utrnt'fis  !»f  the  pnK^*sH  iind  thi'  part  atfccted.  K»  a  rule,  only  Ull 
mo*t  acute  fons4  <»f  catarrh  i^ite  rise  to  any  clevatir>n  of  t^Mnprratnre.    Tfai 
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|0f  fever  mny  fMijisihly  t»e  accounted  I'or  liy  the  fact  that  tlie  exudation 
w  from  tljf-  hurfjici'  and  but  little  finds  its  way  '»ack  into  the  Idood- 


PwUi  which  have  Rotlrred  from  chi-onic  catiinh,  or  from  n*peated  atlai'ks  »»!' 
tlieacateforra,  usually  become  more  or  less  pipniented.  and  the  sub-muconw 
is  (liickencd  and  indnmted.  Thcso  sii^ns  arc  well  8ccn  in  tin;  innraiis 
)niue  of  the  bladder  in  caBca  of  old  stricture  or  stone. 
?he  trvatment  uf  cutiiiThal  inflammation  prcsentft  little  that  requires 
notice,  lu  the  morxi  acute  forms  warmth  and  moisture,  and  alHivc  all 
mnoTtt]  of  the  diR'harge  and  pa'Aeutiuu  of  its  decompositioiL,  form  the  most 
inportAQt  meauft  <>f  tre^ttment.  Belladonna  in  often  of  use  locally  in  dimin- 
iihittg  pain  and  promoting;  contraction  of  the  small  arteries.  In  chronic 
aturh,  removal  of  the  wecretion  and  deanlinesfl  with  the  use  of  astringents, 
ad  ABtiaepcics,  such  as  nitraic  of  silver,  iicerate  of  load,  sulphate  of  citppcr 
«  UBnin,  lx>ric  acid,  iodnfomi,  &c.,  form  the  t*hief  treatment.  Any  v*m- 
iitBtifinHl  condition  such  as  irrofuliior  <rout  muKt  be  searched  for  and  treated. 
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SUPPURATION    AND    ABSC^EfciS. 


»UPi'i*RATiox,  or  the  formation  of  pus,  has  nlrcady  been  dcscril 
Cliapter  on  Intinmmation.  It  was  there  pointed  out  that  the  procro« 
of  a  continuance  and  exaggeration  of  one  of  the  featua»8  of  inflammation^ 
Miigmtion  of  tlie  white  corpuscles.  The  process  of  suppuration  may  be  difl 
vfr  circumscrilied.  When  diffuse,  the  leucocytes  and  the  liquid  exudation  disfi 
the  lymph  spaces  of  the  affected  part  without  the  formation  at  first  of  any  ^ 
tinct  cavity  contaiuiu^  pus,  us  in  phlegmonous  erysipelas  or  diffuse  oellol 
This,  as  will  be  seen  afterwards,  is  due  to  the  rapid  difftision  of  the  irrii 
causing  the  snppuraLion  through  the  lymph  sjiacrcs.  rirrumRcril»ed  suppunij 
Uiay  occur  in  two  fomis,  first  from  a  surface,  as  n  granulating  wonnd, 
secondly  suhcutaueously,  when  the  pus  accumulate  in  a  newly-furmed  ca^ 
or  alHcess. 

Id  the  formation  of  an  acute  abscess  the  wandering  celts  accumnlate  ontl 
the  vessels,  and  [xis-sihly  multiply  hy  division  in  their  new  situation,  but 
is  extremely  doubtful ;  as  the  accumulation  increases,  the  original  tisa 
already  damaged  by  the  irritant  which  is  causini;:  the  intltunmation,  bea 
pressed  upon  and  absorl>ed,  and  the  new  cells  occupy  their  place  ;  finally, 
central  cells  of  the  group  degenerate  from  want  of  nutrition,  or  perish  fW>m 
direct  action  of  the  irritant,  their  intercellular  snhstAUcc  softens^  and 
liquid  exudation  from  the  surround iug  ]Hirt  soaks  iu  aniongst  them, 
we  get  a  crearuy  fluid,  or  pus. 

If,  lis  sometimes  happens,  we  have  the  opportunity  of  examining  mif 
cally  snch  u  small  collection  of  pus  in  the  subcutaneons  tissue,  the  follow 
appearances  arc  obser^'ed,  proceiHling  from  the  circumference  to  the  oentr 
the  affected  area.  The  first  sign  of  deviation  from  health  istliat  some  scatti 
leucocytes  an.'  seen  in  the  spaces  between  the  fibres  of  the  connective  tia 
and  often  cridently  in  the  neighbourhood  of  a  small  vessel  :  as  the  conti 
approached,  ihc  number  of  these  inoreases,  gradually  oljscuring  the  conneo 
tissue  and  its  coq)UScles,  till  at  iant  nothing  is  to  be  seen  bnt  closely-pac 
xinall  round  cells,  between  which  the  amount  of  intercellular  substance  is 
small  to  be  recognised  ;  in  the  centn:'  of  this  group  of  cells  may  lie  a  cs 
from  which  the  pus  has  escaped  in  preparing  the  section.  Amongst  tbccloi 
ftaoked  cells  surrounding  the  collection  of  pus,  micro-organisms  can  all 
invariably  be  demonstrated  by  proper  staining  and  preparation  of  the  spedD 
The  connective  tisHue^  when  it  is  last  recognisable  iK'fori'  l>ciiig  concealed 
the  infiltmting  leucocytes,  is  aeon  to  have  its  Hbres  swullcn  and  vitroooi 
appenraiK-e,  while  its  (rorpuscles  are  unchanged  or  degenerating.  1 
evidently  are  Uiking  no  part  in  the  formation  of  the  new  trolls  which' 
crowding  umongsl  the  fibres.  If  any  blood-vcaaels  are  recognisable,  it  wt] 
wen  that,  near  the  point  at  which  everything  is  concealed  by  the  leucooj 
tbejare  filled  with  closely  puckiMl  blofKl-corposcles,  indicating  the  ikfesenoe 
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It  \%  ill  this  way  that  they  arc  chtsiti  before,  iu  common  with  the  otlitT 
r»SHitti.tht^y  soften  and  brt-ak  down  in  tht-  presence  of  the  invadinn;  leucocytes. 
KiidEira))  hsemorrhage  is  prevented.  In  this  areji  also,  although  it  cannot  be 
•wn  with  the  microfiCffpe,  the  plasma  which  has  exuded  from  the  vessels  is 
•twcnlitiMl,  and  with  tlie  mijfrated  cells  forms  a  firm  snbstanoe,  the  so-called 
mS«nm*tory  l_vmj)ii,  which  fills  and  plugs  the  spaces  of  the  connwtive  tissue, 
ad  ibos  forms  u  barrier  round  the  collection  of  pus,  and  prevents  its  diffusing 
ittelf  smongBt  the  tissues  amund.  It  is  not  possible  in  a  section  made  from 
«  pnpftTBtioD  removed  from  the  body  to  observe  the  state  of  the  vessels  beyond 
tWwa  of  Btasis  or  thromViosis  :  but  if  we  could  observe  them  in  the  living 
^<A^  we  should  see,  iu  a  spreading  abeoess,  all  the  conditions  already  described 
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r.  Et<l?li<-lliitii :  h.  a  Hah':  r.  r.  SntAll  Velni  rantiumli'd 
t'.  tlir  coltm-tiuii  ft  pn* ;  *.  t<nr«t-|{lnml ;  h,  a  khuUI  Anun*; 
II  uf  jtita  itro  iluttinl  willi  iMiicdCjrlcn  b«;<tiuiti4{  inun;  cliMvJx 


T  IntUnimution  :  viz.  from  the  centre  towards  the  circumference,  RtaRia, 
<n.  dilatod  vessels  with  rctarde<I  How,  adhesion  of  the  corpuscles,  and 
'ion,  and  lastly,  simple  hypenemia,  -  dilated  vessels  with  iucrcnsed 
ity  of  flow.  Such  a  cnllertion  of  pus  as  is  above  describerl  in  a  micro- 
scopic ttbw^sa  :  an  acute  ul)scess,  holding  half  ii  pint,  differs  from  it  ouly  in 
•ifc.  The  exteiuiion  of  the  abscess  takes  place  by  progressive  df-struction  of 
^  timueft  by  the  same  process  ;  and  the  pus  is  f«jr!ne<l  by  successive  Eones  of 
"»f  ai-w  eelU  degenerating,  becoming  sepamted  From  each  other  by  fluid,  and 
^winf  into  ihe  oarity.  In  lliis  way  the  collection  of  pus  advances  towards  a 
^ nErfacie  and  finally  dipcharires  its**lf.  This  ^-piiinting  (if  the  absccRS."  as 
<  iit«mcd,«dvam!es  most  rapidly  in  the  direction  nf  least  resistance,  probably 
lifVRun*  tlie  migration  of  the  leucocytes  and  dilatation  of  the  vossela  occur 
ffvvt-  ngidOy  oa  that  side.    The  whole  process  is  identical  with  uloeration. 
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but  instead  of  tlio  (lisolmrgc  Im-MD^  givcu  off  Riiperticinlly  its  in  an  onliiwr 
ulcer,  it  (u'ciimiilaU'B  in  Uie  abscesfl-cavity  ;  an  ttbKcvss  is  in  fact  a  cavil 
ourliisod  l.iy  an  iilcvr.  Tliv  xuiit  of  tissue  in  uliicb  the  procuss  of  spreadinf;  i 
taking  place  was  in  former  tirnt's  spokeu  of  iw  thv  ''pyogenic  membrane^ 
but  it  it)  ovideut  that  there  Ib  nothing  to  which  the  term  '*  metubrane  "  coo) 
pn>i>erly  be  applied  :  the  •■  pyogenic  Bone  "  would  be  a  more  com^^i  term 
any  such  is  neoeaaary.  In  this  pyogenic  zone  the  vcsbcIs  are  dilnt<'d  and  tb 
titssuee  Hoftcnc<l,  so  that  in  opening  an  jibsccBs  bltxid  may  How  freely  from  l| 
engorged  vesseU  round  the  cavity  :  hut  it  muHt  not  Ix^  conchided  from  liuj 
that  the  abficvas-cavity  is  anrrouiided  by  a  zone  of  tissue  in  which  new  veasi 
have  l»een  formed.  l>urinL^  the  spreading  stage  of  an  abscess,  it  is  desiructiC 
of  ve88olR,  not  new  formation,  that  is  taking  phice  ;  the  new  fonnation  ociil 
only  diirinij  n!piiir.  after  tli<j  pus  hua  been  lot  out. 

The  methtKi  in  which  pUK  is  formed  on  mucous  surfaci.'fl  in  punilent  catatl 
luu*  been  dcscribwl  with  thai  pnx*A*sj*. 

That  all  the  pos-wlls  in  acut*.'  auppnration  are  derived  from  the  wbi 
corpuiiclefl  may  now  be  reirarded  as  an  establiflhed  fact.  The  proof  of  thk 
derived  partly  from  the  direct  nliHervation  of  the  fttrmatiou  of  pus,  iia  it  In 
already  been  described,  and  partly  from  tlie  exjierimeuts  of  Cnhulicim,  V« 
UeckhnghaUHCM,  and  others.  Tliese  observers  inje(.*te4l  iinilitie  blue  i 
cinnabar  into  the  blood-Rtn*am  of  the  animal  to  Ik.*  experimented  on.  It  hi 
l»efore  ))eeD  shown  that  M-hen  solid  nuitter  in  a  state  of  extremely  Hnc  diTisid 
i-*  injected  into  the  blocKl-atream,  the  white  corpuarlcs  pick  up  tite  parttcl 
in  t.he  same  way  as  an  ainneUi  taketi  jtjt  fiMHl  ;  and  the  dark-colourcfi  ]iarticl< 
of  aniline  blue  or  ciuuulMir  aiv  iiisily  iix'ognised  in  their  substunc**.  A  fit 
having  liccn  prepared  by  the  injection  of  the  colouring  matter,  inHammatii 
of  snlficient  intensity  to  cause  suppuration  was  excited  :  and  it  was  foni 
that,  whether  it  watt  in  a  vas(*ular  part  or  in  a  uon-vasculur,  wa  the  cornea,  tl 
pus-i*cllH  cout^kinei]  particles  of  the  substance  which  liad  been  injected. 

IjaAtly,  thortr  iit  the  negative  observation,  that  in  iMute  iuHammutionK  \\ 
origimil  *'ell»  of  the  affecte*!  part  nn-lerirtt  no  change  j^o  long  as  they  can  | 
observed  ;  that  is  to  say,  before  they  are  conceide<l  by  the  crowds  of  migmtil 
leucocytes. 

In  the  case  of  chmnic  suppuration  fn>m  the  surface  of  a  healing  nicer  ll 
purulent  Huid  must  amtain  many  of  the  superficial  granuIation-cclls  whii 
JiHve  perished  and  Im^vu  cast  off.  These,  as  we  shall  see  in  the  i'liujiter  < 
Hejuiir.  are  prolmbly  derived  from  the  original  cells  of  the  affected  (mrt,  ai 
arc  practically  indistingoinhable  from  pus-cells  derived  from  tnigntti 
corpn»'lfii.  This  may,  however,  U*  regarded  mther  us  an  n<'cidenL  than 
part  of  true  «rippiinition. 

Cliar&cters  of  Pna. — The  pas  from  an  acute  ab!H*esH  is  on  opaqne,  creu 
tbiid,  thick,  smooth,  and  slii^htly  viscid,  of  n  yellowJHh-white  colour,  with  : 
Aomc  caiKW  a  greenish  tinge  ;  it  haA  a  faint  odour  and  au  alkaline  mtcticM 
\lA  ifpecific  gravity  is  from  lO.So  to  104O.  Its  chemical  iMnHtitnlion  varii 
nlightly  in  diffrrenl  cuses.  It  conlattiH  from  sr»  to  t»(»  ]>er  cent,  of  waU 
Dried  pufi  coutainn  on  au  average  aUiUt  (17  per  cent,  of  protetds,  chi 
identical  with  thiw^e  toimd  in  whiti*  bloml  corpusclc«,  14  i)Or  cent,  of  fall 
lUHtUT,  half  of  which  is  lecithin  ;  alxiut  7  per  cent,  of  cholo»tcrin.  and  Ui 
Gxtmctivea,  and  i'  per  (^nt.  of  salts.  The  chief  inorganic  constituents  i 
sodium  chloride,  ralfinm,  magnesium,  and  ferric  phosphates;  calciiim  ph 
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S'-  s  ».:i'i  to  be  more  abundant  in  pUb  coming  from  bone,  but  tlii«  is 
idiil  — th< fe  is  merely  n  tnice  of  potassium.  The  Kernin  separated  fr^m 
tfcieatpascleAContiiiria  about  [»(»  fter  cent,  of  wuter.  Of  tbc  solid  conRtitiiontsi 
onrSperi^m.  are  protei<ls  ;  not  more  than  '15  per  cent,  lecithin  and  oiher 
hti:  ind  alx>nt  'd  per  cent.  8alt«,  chiefly  sodium  chloride.  It  will  be  Reen, 
tb«tftin%  tlwt  the  lecithin  and  other  fatty  rrmttera  are  chiefly  (-ontaiiKMl  in 
ibe  imrpiieclas.  Put*  contaius  no  tibrimijren,  but  fibrin-ferment  liii»  lH?en 
AwB  to  U'  present  in  it.  The  aljsencc  of  fil)rint»j^en  in  pus  ie  most  i-anily 
wpUined  by  Bopposing  that  the  exudation  from  the  vessels  first  coagulates  in 
ihr  zone  in  which  tlie  liquid  pus  has  not  yet  formed,  and  then  softens  and 
Wtabdown.  In  addition  to  the  above  constituents,  peptones  and  alUnmoses 
WD  fo«md,  formed  under  the  influence  of  the  micro-organisms  which  are 
ooMtontly  present  in  all  acute  suppurations.  Leucin,  tyrosiu,  and  various 
bi  imponant  Aubfltanccs  are  also  often  found  in  pus.  I'us  uUo  frerpiently 
tvotaius  the  .-iitecific  virus  of  the  disease  with  which  its  formation  is  con- 
BBcted.  as  in  small-pox,  glanders,  tetanus,  soft  chancres,  gonorrhoea,  &c.  The 
VSUisms  specially  connected  rt'ith  suppuration  will  be  described  later  on. 
Hin?  (.f  the  chemical  subfianccs  found  in  pus  have  intense  fever-producing 
(jyrnsfenic)  powers  if  injected  into  the  blotxi-stream. 

Pne  preeecting  the  above  characters  is  termed  healthy  or  laudable  pus 
ifut  btmum  ft  JamiahiU  of  the  old  writers),  but  various  other  terms  are 
opIoTed  U)  indicate  ditfcrent  appearances  :  thus,  when  tinged  with  bUx>d  it 
hfai)tA  Mtnious ;  when  thin  and  watery,  ifJiorou»  ;  when  cofitaining  cheesy- 
Wtkiog  flakes,  runh/ ;  and  when  diluted  with  mucus,  fnuru-jmn.  Resides 
4b»,  pus  prcsenta  other  varieties ;  tims,  for  instance,  when  it  is  formed  in 
^  bruin  it  ia  of  a  greenish  tint,  and  when  in  the  neighboarhootl  of  the 
■liiDenUiy  canal  it  has  a  peculiar,  fetid  (nlour. 

Put  is  a  li<jnid  which  reaflily  putrefies  when  ejqweed  to  the  air  or  mixed 
«tth  w»tcr  at  the  tcmiH:niture  of  the  l>ody,  or  even  if  septic  organisms  be 
lioMBoed  eubcutaneonsly.  as  by  an  aspirator-needle  or  trochar.  Thus  we 
'teaMnatly  aee  that  a  collection  of  pus  which,  when  tapped  for  the  first  time, 
•  •  frw  from  putrefaction,  becomes  offensive  in  a  few  days  unless  proper 
[  mifc|>iji)  {HTciiutions  lire  taken  during  the  operation.  In  some  rare  cases 
jlU  pH^  softking  a  dressing,  assumes  a  distinctly  blue  colour  fVom  the 
^t^vtlopment  in  it  of  a  special  form  of  organism,  the  bacillus  pyocyanena, 
^{los  ia  never  found  in  a  freshly  opened  abscess, 

Hierescopic  CHaracters. — Pus  consists  of  corpuscles  floating  in  a  clear 

•laid,  the  •*  lit] nor  puris."     In  pus  drawn  from  an  acute  abscess  or  from  the 

faifjK*  »>f  »  beidthy  granulating  sore,  living  ct^lls,  presenting  amceboid  move- 

^y  iucd  on  a  warm  plate,  and  dead  cells  which  have  undergone 

I  ^r       .        tinnges,  arc  met  with,  the  latter  being  the  true  pus-cells,  nud  by 

fc  Um  morv   abundant.    The   living  cells  are  mono-nuolwitcd   and  poly- 

—rWttil  kuci '    *  I  have  already  been  dew;ribt»d  {net*  Migration  of  the 

liaaonrtMi).    '1  :1  "  pus-cells  *'  are  the  dead  or  deirenemting  Irufocytes. 

*■"  M  i\nm  and  Bli'.;htly  irregular  in  outline,  and  nK*a.sure  about 

tA-v  !'T,  and  their  protoplasm  is  coarsely  granular,  so  that  the 

;>*^"Bi  if  completely  concealed.    By  treating  with  diinte  acetic  acid  the 

taMkaife  ta  a  great  extent  dissolved,  the  protoplasm  becomes  swollen,  and 

^KKtem  oomcH   clearly   inti>   view.      It  is  then   seen    to  )>c  com|H)st'd 

■By  af  three,  sometimes  of  four  i>r  two  parts,  usually  devoid  of  nucleoli 
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abundant  that  sometimes  the  mns&  is  mistaken  for  a  solid  tumour.  In  bMI 
tbc  enclosing  tissue  is  composed  of  very  dense  osaeons  tissue.  PointiTii^ 
Womi'8  iin|wjR*ihk%  uud  such  an  ahHccss  may  cxiBt  for  an  indefinite  time. 
Thi»  form  of  hIikltsh  ik  met  with  in  it«  most  typical  fonn  In  thi:  niiimma.  One 
of  the  most  iw'MtL'  forms  of  suppuration  met  with,  leading  very  rapidly  to  tb«* 
formation  of  larg<?  abscesses,  is  the  disease  known  as  Acute  Necrosis  of  Bone. 
Here  the  pns  forms  under  the  [leriostenm.  stripping  it  extensively  fmm  th« 
b<iue,  Htui  timilly  perforates  it.  extending  to  the  suporticiul  tisanes.  The 
stapliyl(K'04-cus  aureus  ur  albus  is  cx>n8tunt)y  present  an  the  cause  of  the  disease. 
Now  in  tiiis  disease  we  not  uni'ommonly  get  examj^ks  of  abortion  of  the  aoote 
process.  The  st»vere  ennstitutiotial  and  local  symptoms  sulwidi*,  the  proces 
bet-omes  rhronic,  nnd  it  may  not  be  for  some  weeks  thiU  an  absoess  reaches  the 
surface,  at  the  bottom  of  wliich  dead  bone  is  found,  surroimded  by  a  largir 
mass  of  newly-formed  osseous  tissue.  It  has  not  yet  beta  proved  that  this  is 
due  to  death  of  the  micro-organism,  either  from  the  triumph  of  the  livinp 
tissues  over  the  invading  micrococcus  or  from  the  development  of  acme 
chemical  snbetanoe  fntal  to  it,  but  it  is  the  probable  cause  of  the  mitigation  of 
the  symptoms.  In  one  such  trase  examined  in  University  College  Hospital  do 
organisms  could  be  cultivated  on  jiotatoes. 

Al>soess  formation  may  also  l>e  mont  or  less  chronic  owinf^  to  the  feofa]a< 
vindencre  of  the  organism  causing  the  snjipuratiim.  The  micrococcus  pyogenea 
tennis  has  Iteen  found  only  in  abHce&s4.>5  runuing  a  subacnite  coarse. 

The  constitutional  symptoms  which  have  already  been  described  (p.  S?49> 
corn.'spond  in  severity  to  the  acuteness  of  the  pToceas. 

Situation.  Sise,  S:c, — AbHce&<e8  are  met  with  in  all  regions  of  thebiidy^bat 
more  vsp^'fially  where  iht,*  areulur  tissue  is  almnddnt  and  the  lymplialic  glands 
are  numerous.  They  may  occur  at  any  fifiriod  of  Ufr^  from  the  earIi«Bt  infaooy 
to  old  age.  I  have  opened  a  very  large  abscess  in  the  axilla  of  a  child  about  a 
fortnight  old.  Their  si^  varies  from  that  of  a  pin's  point  to  tlnU  of  a  tauioor 
containiniT  a  pint  nr  nioi-c  of  pns. 

The  Freaaure  effecta  of  an  abscess  are  often  important.     By  {>re8s: 
the  nerves  of  a  \yQXl  it  may  give  rise  to  severe  pain  referred  to  the  nerve  anJ 
its  terminal  branches.     In  deep-seate<1  chronic  ab6Ci>sses  this  is  often  a  meat 
im|>urtant  element  in  diagnosis,  and  from  want  of  attention  ttt  it  many 
of  lumbar  and  |«oas  abscess  are  ti-eated  as  luml)ago  or  sciatica  till  the 
makrs  itself  l'^ident  to  the  most  superficial  observer.     Large  vein^  are  often 
pressed  npon  and  obliterated,  but  this  is  very  mrely  the  case  with  arteric«. 
Absceescs  rarely  jterforate  large  vessels,  even  when  they  are  in  chwe  cootaa 
with  them.     This  accident  will  be  deserihed  at  the  end  of  the  chaptir. 

Diagnoaia. — The  ditignosis  of  altscess,  though  usually  ensily  made,  at  tiimi 
rciiuirr.>^  (-Itit!te  attention.  The  Surgeon  WievL-s  that  an  acute  abscess  is  abont 
to  form  when,  perhafis  after  a  rigor  and  some  increase  of  the  iufiammatory  fever, 
be  finds  the  IocjU  signs  characteristic  of  the  formation  of  pus  ;  morei'#ijK*cialljr 
a  throbbing  pain  in  the  pfirt,  with  softening  of  any  induration  that  may  have 
existed,  and  ardema  of  the  Arenlur  tissue  covfring  it.  His  suspiiion  is  tnrned 
inl*J  Certainty,  and  he  kn<»WB  thiit  tin  alis^cess  has  formed,  when,  after  (he  occur* 
rence  of  tJiesc  symptttms.  tlu'ination  can  U'  felt.  Fluctuation  i^  the  M'tutation 
felt  by  the  Surgeon  on  placing  Iwth  hands,  or  one  or  more  fingers  uf  each 
hand,  as  the  caae  may  be,  with  moderate  firmness  uiion  the  {lart  in  which  Che 
flmd  is  situalcdi  aad  than  increasing  the  pressure  with  each  hand  altcmatelj. 
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'hint;  to  the  sulijcct  is  so  ^n»at,  tliat  it  mny  bo  wpII  Iktc  briefly  to 
le  prcic^tw.  The  reafjents  required  are,  ii  8olutivtn  of  inethyl-vu>let 
(ww  of  the  aniline  dyes),  of  (He  strength  of  half  a  gmin  to  one  ounce  of 
MIWl  water,  cjirefully  filtered,  and  some  pure  Canada  ImlsHin,  which  lias 
*«en  \\fthied  to  drive  off  ita  volatile  oil.  The  methoii  of  <»b8enation  is  ns 
Spread  the  pus  on  a  «:huw  i-over-slip  in  the  thinnest  pofwiblc  layer, 
n  it  fan'fiilly  over  a  spirit-lamp,  tikinj^  care  not  to  overheat  it :  dip  n 
tfUss  tikI  in  the  methyl-violet  so]iUion,and  spread  a  thin  tihn  of  the  dye 
tlie  dried  layer  of  pus  :  after  from  thirty  to  sixty  Beeonds.  Avuah  t!ie  dye 
*M  art-fally  with  a  jrentle  atream  of  distilled  water.  A  darkly-stained  film 
AoaU  remain  behind,  which  must  be  auain  dried  over  the  spirit-lamp  :  then 
rtilr  the  eovvr-slip  is  still  warm,  put  on  it  a  drop  of  the  C^amwhk  balsam, 
"Hitod  fluid  by  heat,  and  place  it  (juiekly  on  a  i^laes  slide  which  is  also 
lUfkly  Wanned  ;  6<jueeze  it  gently  down,  and  when  cold  it  is  ready  for 
euminaiion.  The  micrococci  are  distiu^ished  from  other  granules  by  their 
Wniterriund  form  and  nniforra  size,  and  by  their  arranjjement  in  {^ronps  or 
cNnt  Tbfy.  moreover,  take  the  dye  readily,  while  fatty  ami  albuminoid 
?M)tikfi  recoaiu  aucoloured.     Blood  or  orine  may  be  examined  by  the  same 

IVOCMi. 

TWe  are,  of  course,  many  other  metliods  of  staining  and  prepariuf?  organ- 
•««.  but  the  above  will  be  found 
fdcUallT  ertieient  for  the  ordinary 
I7'V  '  riisnw. 

T> '  .\f u-ro-orgaHi»ni»    rott* 

MrW  letth  Acuif  iSup/mra/ioji. — In 
ibuttt  To  i»t'r  i*ent.  of  all  aeule  sub- 
dUiarouA  icuppumtjons  the  orj^auism 
ptKAt  tfl  a  micrtmoeeiis  (see  p.  178) 

Won^  n  p  to  [  Jie  grou  p  StaphifitHoccua^  ,  ^^i. 

•"  ii»med  from  the  sepurate  cells 
Aped  toother  in  irrej^ilar 
n«i!mbliniL;  a  buueh  of 
■I.  Staph?loi-<K;ciiirow 
i.iry  tc^nipera tares  on 
gelatine,  aj^ar-apir  imd  potaUies.  When  ^rrown  on  trelatine  they 
pidsaUy  liquefy  it,  and  at  the  same  time  a  sli^rlitly  sonr  smell  is  given  off. 
TUr  (rcneral*:  no  jfaa  in  their  ^owth.  and  can  either  derive  the  oxyjjeu  from 
^wur  from  the  tissues  or  fluids  in  which  they  maybe  growing  in  the  Utdy, 
Ibt  ill  to  say,  they  can  lie  aerobic  or  anaerobic,  aocordini:  to  circumstances. 
^•0  chief  lariclie**  are  commonly  met  with,  SOtfihtfUtcocrus  ptjoyftttH  aureus 
<ilatMu.  They  are  only  distingnishi'd  by  their  growth  ou  the  various  rulti- 
•>fiif  Buedia,  the  aurcn»  forming  colonies  of  a  golden-yellow  (*olour,  and  the 
*IJ»  farming  opaipie  white  patches.  The  two  forms  are  rrcquently  found 
in  the  same  abdci-sa,  and  are  probably  mea*  varieties  of  the  same 
In  rare  nwes  another  variety  fomiirig  lemo!)-coh>urt'd  colonies  has 
;  with,  and  has  recvivrd  the  name  of  Slaphtjhcoceuit  pyoijtnrs  cilretis. 
lyliKcioci  give  rise  to  loailisfd  suppurations,  and  show  no  U*ndcncy  to 
'Ive*  widely  by  th*-  lymph  spaivj*.  (^n  thr  orhor  hand,  they  fn^ 
pMHtntr  the  KUiail  vessels  of  the  part  in  whi(^h  they  an.'  growing,  and 
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muj  Uins  he  digswniiuated  through  llie  bcMiv.  givin|f  rise  to  on*;  form  itf  pvwtnlit 
Tiicir  presence  has  been  deinonst rated  in  pustnles  nnd  hdiU  np<.in  the  okin,  in 
sniK'Utaneoug  acut«  nlwcesse^i.  in  empyema,  Hcntefiiippnnition  of  joint-*»,  in  ncnu* 
necrnsifl  of  hone,  and  iu  snppuratinj^  wnnnds.  They  have  been  found  in  thp 
air,  especially  of  hospital  wards,  and  in  dirty  water,  and  they  are  amongst  th« 
nnnierons  or^mnianis  met  with  on  the  healthy  skin. 

In  :ibrmt  HI  jkt  eeut.  of  all  Mcute  snppurationK,  another  raJcroooocnB,  the 
Strtphrornts  ptjfujenrsy  is  met  with.  It  is  so  ealled  fr<im  the  fact  that  thif 
separate  cells  tend  to  arranj^c  themselves  in  chains  usually  of  from  fimr  to 
ten  or  more  links,  bnt  with  them  separate  cells  or  two  topethor  are  also 
found.  This  orfr»nif»m  exactly  reseroblcfl  in  every  res|)ect  that  fonnd  in 
i'ULaneong    eryaipelns— the    atreptocotcus    nyniptlatU — antl    the    qui^tiiin    ttf 

rhiMi"  identity  will  Ik;  disousRwl  in  the  ulmpt^r  on 
F>r}'8ij)elufi.  It  grows  on  gelatine  at  onlinary 
tempenitnres,  forming  small  pnnctiforra  I'oloaics; 
but  it  does  not  li<)ucfy  the  irelatine.  It  {;oaenit«i 
no  pas  in  its  growth,  and  is  aerobic  or  aDa^rolMC 
according  t^»  circumatanoes. 

The  streptocoi.-cus  is  mt-t  with  in  dilfitsH  sn|>- 
punitions,  sncli  as  that  o<x;urrin{;  in  ]4deirmoDOQ8 
erysipelas.  It  tends  to  spread  widely  by  the 
lymph  spaces,  and  has  no  tendency  to  invade 
F»K.in.-iM«^»'-t.i..inKth.>8tn.|.  t-***^  vessels,  but  it  may  enUT  the  bliHKi  thronKk 
u<cwru«  |.ym;riioi.  "  (^e  bhK)d-8tream.  and  is  met  with  in  some  oeai 
of  pyasmia,  CKfiecially  those  following  lolniur  or 
operations  on  the  urinary  organs.  Chain-shape*!  mioroco<^.H  are  veiy 
commonly  present  in  foni  nrine  and  in  putrid  Ruids  generally,  bot 
their  identity  with  the  (»treptococcus  has  not  l*ecn  proved.  Streptooooci 
and  8taphyloc<K;ci  are  found  t<igether  in  abont  5  |>er  cent,  of  »ll 
suppurations. 

The  fltaphyIococ4ii  and  streptococci  account  for  about  fli  per  cent,  of  all 
•cute  flnbcutaneons  suppurations.  The  following  are  tbo  niosc  important  of 
the  other  (trganisms  that  have  been  met  with  : — 

The  Mirrocotctis  eereus,  an  organism  without  regular  arrangement  of  itt 
individual  <re1l8,  formin;:,  when  cultivated  on  gelatine,  a  waxlikc  layer.  In* 
been  described  by  I'asset,  but  its  pyogenic  properties  are  doubtful 

The  Mieroeoccm  ptjotftmn  tmut's,  a  very  small  organism  witliout  regnl*^ 
arningemeht,  first  discovered  by  llosenbach  in  a  somewhat  chronic  absoeH. 

The  Mkrotoccufi  Utrag^nfM^  very  commonly  found  in  human  ftpnia,  •<««|iM*iiilI 
in  cases  of  p)ithi.sis  with  cavities  in  the  lung.     It  has  also  t»een  mrt 
subeutaneons  abscesses  and  gum-l>oils.     It  derives  its  name  from  its  II...:  _ 
to  divide  into  four  cells,  which  ttecome  surrounded  by  a  gelatinona,  (nnsparefi 
envelope. 

Till'  lianVus  pyofffn^t  fatidm  is  a  very  short  rod-shapod  organism,  the  Irngt 
of  which  is  about  doulilo  itn  breailth.   It  can  bo  cnltivated  on  gelatine,  ^hidi  ' 
doe«  not  liquefy,  and  prixlucen  fuuUsnicUing  g»ac«  in  its  growth.     It  has 
found  in  fouUsmelling  obtocflMB  near  the  roctuni,  in  the  brain,  and  in 
gutns. 

The  Pneumo-baeiliui  of  Friedl&nder^  an  organism  found  in  some 
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^^Bt'  .Dpuniontjt.  has  also  boon  met  with  ia  acute  abscesses  in  tlie  brain, 

^pW>-  '  "cr  [HirtK  (isuiilly  in  connection  with  pneumonia.     It  forn^s  short 

^Roilft,  or  somctimefi  chains  surronnded  hj  a  clew  ciipsiile  soluble  in  alkftlifs. 
'      Thr   above  are  tlic  chief  "  pyo^nic   orj^anisms "   met   with   in   surj^ical 
pTvctioe.    Tht!  fiadUvA  ptfonjanfus,  or  the  organism  of  bhie  pus,  is  met  with 
vnly  on  drwwiin^  or  in  dischai'^cs  from  oi)cn  wounds. 

Ujior  other  organisms  boBides  the  above  mentioned  poBsesB  pyoj;*uic  pro» 

jiftriiua,  8uch   as    the    micro-organiBui  of   ifonarrhcca — the   gonococcus — the 

baciUas  of  glanders,  etc.    These  wilt  be  described  with  the  diseases  with  whioh 

we  associattrd. 

Th*  proof  of   ty    Ptjofjtnic   poptrtifis  of   Micro-orffatttstns. — The    proof 

the   pyogenic  pmj»erties  of  micro-orgjmisms   is   derived,   first,  from    the 

\t  uj<*otinfion  of  micro-organisms  with  suppuration;  and  Kccimdly,  from 

trxperinH'ntal  inoculatitm  of  the  organisms,  cultivate*!  out  of  the  b<j<ly  for 

^«CTienU  generations  in  order  to  gi?t  rid  of  any  oontaminution  from  the  liuid  or 

j^nstitoent^  of  thi*  original  pus.     The  it«u!ts  of  these  experiments  have 

rith  i\\v  m<Nle  Iff  in(HMilationf  the  tjuantily  injected,  and  the  animal 

ht<fd  on. 

Bbaple  intKutation  of  tlie  staphylococci  on  ttic  skin  in  animals  is  usually 

itboac  result.    Subcutaneous  injection  of  a  cultivation  made  into  an  emnl- 

with  8  st^'rilised  Hiiid  pro<!uce8  abscesses  in  gninea-pigs,  rabbits,  dogs  and 

!,  hui  in  order  to  oht^un  this  result  it  is  uei:e8sary  to  inject  a  sutticient 

qoBntttr.     A  smnll  ipiiintily,  that,  is  to  say,  a  limited  unrnberof  the  organisms, 

caft  iir  di-sfn)yrd  by  the  livmg  tissues,  and  cnnse^piently,  th*»ugh  a  limited 

iaiuaiiiation  and  exudation  may  take  place,  an  abscess  is  not  formed.     Intra- 

Tvaocn  injections,  if  in  sufficient  quantity,  cause  rapid  death  with  syiuptomg 

ttnikr  Ut  thiisr  of  septic  jHtisoning.  and  after  deat  h  t  he  presence  of  the  organisms 

in  f'  i  has  Iwcn  denionst rated.     A  Miudler  dose  may  be  fatal  in  a  few 

d*v-  «  \;irnmii)g  the  animal  after  death,  small  vessels  in  many  parts  of 

ilty  in  the  kidney  and  spleen,  may  be  found  to  be  plugged 

■;   lite  micnxocci  round  which  small  collections  of  pus  may  form. 

rimcnt*,  though  not  constantly,  suppuration  has  been  induced  in 

lus  injaricft,  su<'h  as  fractures,  by  injecting  the  organisnis  into  the 

^W  ill  tun  after  the  injury  has  been  inflicted.     In  man.  small  sulM'utaneouB 

*^wiia  have  frequently  been  caoscd  by  the  iiuvculation  of  the  micro-organisms, 

■■J  OiTpv  excited  acute  ititlammatiun  with  the  formation  of  a  large  crop  of  boils 

*tlw  skm  of  his  arm  by  rubbing  into  it  a  gelatine  cultivation  of  the  staphylo- 

''  IS  derived  from  a  case  of  acute  neontsis  of  Iwne,     These  results 

''  proveil  the  py<tgeuio  proiKirties  of  the   uiicnj-oipmisms   above 

''4*  Mod£  of  Action  of  the  Micro'Orfjanum^  in  rantimj  Suppuraiimi. — The 

^  «ep  in  the  prtM-efift  of  «u]>pur»tion  is  that  the  pyogenic  organism  slmll 

•Wit*  »uv  to  the  part,  whicli  is  most  commonly  previously  damage<t  in  some 

*•?■   In  un  Kpin  wonntl  the  oriraiiismf  nmy,  iw  brfoiv  siati'd.  find  their  way  in 

'"*!  ()»<-air,  or  fmrn  impure  wuii-r.  but  it  eiinnnt  beto<t  Btrongly  insisted  upon 

Tdf  ri-  .>».  Mir  organisms  are  iu  all  probability  constantly  present  on  the  surfiwe 

iit'tt  skin  and  on  the  Surgeon's  bands,  and  that  tlie  thorough 

of  these  by  »(»ap  and  water,  followwi   by  an  efficient   cliomical 

•  the  most  important  Hk*p  in  the  prevention  of  suppuration.   When 

>ttr>ti  c«k<*9  place  subcutancously.  the  organisms  find  their  way  to  tb«i 
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part  \)y  the  ViIixkI  ut  lymph-atream.  In  the  forrnur  case  they  may  cnterV 
air  jHtsaat^ch  or  uliiiR'titiiry  ciinuK  »»i'  <M'('iisioimlly  frum  another  centre  al| 
►piirulU)ii,  either  dire<'tly  or  l»y  thi'  lymphjiLirs.  The  diHtriinUion  of 
0r>canifini8  liy  the  lymphatic«  rroni  n  primary  eeiitre  of  Hiijtpuniliou  18  »»eeu 
the  luppumtign  uf  the  lymphatic  glands  so  eoinniun  in  jtoianned  wounds, 
chancrt*,  Ac. 

Tlie  orifanism  having  then  efTeeted  a  hxlfrment  damages  the  sarroundli 
tiMsni'K,  prohalily  in  all  cases  chiefly  by  tlie  chemi«*;d  prodnct*  fomicd  in 
frrowth,  and  tliiis  »els  up  the  pn^'e^  (if  itinanitiiatioii,  uhirli  niiiHt  U-  regar 
h»  the  defcnsi\e  rcjiclion  nf  the  |mrt  iijrainst  tlie  invadin*:  [tathoj^enii*  f 
The  chemical  irritant  acting  uixm  the  tissues,  us  ilescribeil  in  the  chapuir 
Inflammation  (p.  174),  susfiends  thoir  vitality,  or,  in  other  words,  di 
.ibem   in  propnrtion  to  itH  intensity.     In  onler  that  supptimtiou  may 
^luce,  this  damage  must  be  of  u  certain  degixjc.  and  persit*l  for  a  «uffici 
time.     The  tirst  elfect  is  to  cause  tlie  onliuuiy  signs  ufdilaiatioa  of  Ibevi 
with  retarded  flow  and  exudation  with  migration  of  leuc^K-ytes,  which  m 
tiiwards  the  spot  invaded  by  the  micro-organismr'.     This  movement  Ui^md 
the  organisms  is  explaiiiud  most  commonly  by  the  theory  that  flu-  pnMluetft 
'Uieir  gntwth  extit  an  attractive  iiiHuence  on  the  amtpboid  c<:*lls — poeiti 
oherniotaxis  (p.   ICl;.     If  the  iuHanunation  quickly  subsides  and  a  rcloru 
health  takes  place^  it  is  liclieved  tu  be  due  lu  dcstrucliou  of  tlie  invadil 
organismR.    How  this  is  effected  is  a  mailer  wlitch  at  tli«  present  lime 
■giving  rise  to  much  discussion,  and  cjiunot  be  reganled  as  by  any  mca 
nietlled.     That  the  organisms  are  frequently  found  in  the  «ul)stnnco 
inigmtcd  cella  is  undoubie*!.    They  are  found  l>otb  in  an  active  state 
degenerating  as  indicnttnl   by  the   readiness  or   dilJicuIty  with    which    lUI 
BtAiD.     That  sometimes  liiey  appear  to  multiply  in  the  phagooytic  cell,  «j 
causing  \{a  death,  is  also  curtain.    .Xccording  to  Motchnikoff  and  hi.M  follow 
th«  whole  pntrtftfi  of  migration  is  conservative,  and  the  migrated  <v.tls  acti 
w  |)hagwUc8  seize  upon  the  invading  micro-organisms,  take  tb».m  into  tin 
substance  and  destroy  them  by  intracellular  digestion.    In  the  struggle,  ma 
of  the  defending  culls  may  [terislj  from  the  action  of  the  chemical  produoU 
the  orgiuii^nis,  and  from  overcrowding  and  want  of  nutrition,  and  ihvfic  fu| 
the  dead  pns-ccllj*.     This  view,  which  hf'ks  U|m in  the  phagocytes  as  th**  rhl 
if  not  the  only  pruttctoru  of  the  body  agaujst  the  invasion  of  iMiihou  q 

U  opiKttK'd  by  many  imthologista,  of  whom   lUichncr  maybe  cout; 
chief.     Tliey  maintain  tliat  the  phagiK*ytea  an-  engaged  in  clearing  the 
of  necrotic  elementti  which  have  iH-rishtd  fi'oni  the  action  of  the  chemical 
ducts  of  the  invading  organisma,  and  that  when  the  orgauisiiis  are  found 
rtlif  migraCrd  crlls,  thev  havceiiher  Iteen  Uiken  uji  by  th*'  phag-  i( 

^havc  jH'nt^lied  Irom  other  causes,  or  are  actively  invading  thv      ^  1) 

which   are   themselvet  periaiiiug.     They  maintain   tliat,   whoa  an   invadil 
organism  (lerishes.  its  <leath  is  bmnght  alH>ut  by  the  chemical  nctioa  f«f  ■ 
fflutds  of  the  part.     They  niuiiiudii   that  the   normal  bluKl  serum  poaag^ 
bnctrrindal  projiertirs  towards  certain  nrgani»msand  that  cliemical  1 

[icuy  be  formed,  |toN*ibly  from  thr  brritkin^'  up  of  m>me  of  tlie  no-  01 

ypusclca,  which  aa*  even  more  [lot-ent  in  killing  the  organisms  or  inhibit^ 
W'  -*owth.  Again,  it  is  nut  im^iossible  that  tlu-  organisms  themselves  nJ 
I  growth  give  rise  to  chemical  pnaluets  which  arreat  their  furtU 

■  lint.    Wluitfver  may  im  tlu-  ulttnutL*  solution  of  the  qumtitm,  a 
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that,  nniier  tlic  iuflncnce  of  the  |»yo«cnic  fungi,  leuccn\vk8  crowti 
«d  areii,  an4l  the  Mrjr*misins  ai-c  Iboad  amunjfst  iind  within  (he  mi- 
ted  <vll«.   MtinytM-pinittms  which  are  intensely  pnthttgcnir  iire  not  pyogenin. 
or  t^atnpto.  the  hticillos  authracis,  the  virus  of  anthrax  or  splenic  fever,  when 
luruioU-d  «»n  Uie  human  finhjw^t,  invHdes  the  tissnesi,  eansin*^  trungreny  in  the 
rcft.  but  no  pna  is  formed.    In  this  case  the  intensity  of  the  irritant  ih 
9ilt  moveiueius  of  the  leiiiMif^tes  are  arrestwl.      In  many  of  the 
Mpmmcnts  that  have  hevn  earTic<l  ont  with  pathoj^enic  organisms  cflpahle  of 
cxdting   IocaI  suppuration,  or,  nnder  fiivourahle  circumstAncefi,  of  invading 
the  whole   body,  it   lui*   been    foimd   that   the  danger  of  general  infection 
ilimintfthed  with  the  iu-tivity  <if  the  local  process.     Thns,  Ruffer  and  Walker 
f'juud  that,  on   injcftimr  a  moderate  dose  of  a  eultivation  of  the  kioilluH 
pjocyaneos  In-neath  (he  skin  of  a  rabhit,  ahundrtnt  miirration  took  plai.-e,  and 
UiporvuiiBnis  wert*  destroywl  locally  without  any  j^eueral  iufcotion,  but  if  tlie 
latCtxTtej*  wt.Te  paralyMxl  by  the  injection  of  a  sufficient  dose  of  chloral  at  a 
Hi  i*  the  body,  no  init^ratiou   took  place,  and  the  animal  s<n>n  died 

i  i  t**eniing  with  bacilli.      In  the  s«mie  way,  if  a  cultivation  of  a 

l^qpTOic  oTirnnism  be  mixed  with  a  weak  dilution  of  carbolic  acid  or  corrosivo 
foUniut*^,  which  has  a  negative  cheraiotnctic  action,  that  is  to  say,  repels  the 
nurming  eellA,  while  ac  the  »ame  time  it  is  not  stron;^  enouje:h  to  kill  the 
isin,  no  pus  will  Yv  formed,  thon*;h  there  may  lie  w»me  serous  exudation, 
the  abrt-nce  of  the  local   defensive  reacti«»n,  jjeni-ral   infection  takes 


Uvmi^  then  got  abumlant  mi;rnition  and  crowds  of  celU  invading  the 
<*iginal  liaauefi,  taking  their  plu(H?  and  crmsuniing  them  where  the  damage  is 
tntvnx^.  the  next  Ktcp  is  the  Iii|uefacti<m  of  the  iuterceltular  suljstance 
thff  furtii:fcli<in  of  fluid  piis.     Here  again  we  have  a  doubtfid  point  to  con- 
fer.   h<*o«lhc<*xn(lation  <.*oagulatc  as  ulrr-ndy  dcf-crilfcd  in  acute  intlanimation 
Itilf ),  and  t  hen  soften,  or  im  its  coagulation  prevented  by  the  presence  of  some 
^Iwnlcil  sabfttance.  prtihably  jteptones,  develofied  nnder  the  influence  of  the 
toictv-orguuictm  ?      It  ha>t  before  been  mentioned   that   pus  from  an   acute 
iTrnin>rriIi«Hl  al^sceMs  coniains  no  fibrinogen  ;  on  the  other  hand,  pt^ptones  arc 
•li"  '  -ifly  prewni,  a  fml  which  may  be  user!  to  supjtort  both  theories. 

*'t  ,  J  both  pPHx-s^es  may  iKcur  aiM-ording  to  circumstaiiceM  and  the 

ntt«i«  of  the  organism  <Ausiug  the  Huppuration.    In  the  circumscribed  acute 
•**«ithe  lymph  space*  Miuid  are  in  all  probability  plugged  with  cN)agulated 
*^ph  ** — at  least  the  microscopic  apitearances  suggest  thi?  view — and  this  is 
loently  i^'-'  \  the  action  of  the  micro-organism  as  the  suppuration 

In  I  ••  siippnratiitns,  such  as  in  phh'gmouous  erysipelas,  it  is 

ihiii  the  exudation  occonn-s  purulent  without  ever  having  c*oj^rulated. 
I'  CRinpona  pneiinumia  thea*  can  lie  no  doubt  that  the  exudation  which  is 
^{olMed  ai  first  becomes  s«.ift<.'ned  and  purulent  later  on. 

Ctoi  S*  ■'  fttkt  filoce  tn  the  ahttcnrf  of  Micio-ornanism«? — It  is  now 

^WBt  ;  1  iu(  a  fuel  that  practically  aM  pus  with  which  the  Surgeon 

•  -  dire<.'tly  cause*!  I>y  the  presence  of  micro-organisms,  but  ex- 

^. ...- . .....  drarly  proved  that  suppnratifin  is  possible  without  their  living 

fhaeooo.    Thew  cxfiorimonts  have  been  most  fru<|uently  carried  out  by  tlie 
•■Wbctii  ■  capsules  containing  the  snlwtance  to  l»c  tested 

Um  "  .  s  by  means  of  an  open  wound  nnder  the  strictest 

preconiions.     When  the  wound  has  healed  by  the  tintt  intention 
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and  remained  sound  for  some  tiiue  the  ru}jsulL*  is  ruptured  by  piiichiDj?  it  ■ 
throuj^li  the  skin  and  the  unimal  killed  u  dur  or  two  att<*r,  and  tht*  pan  I 
carefully  t^xnmined.  In  many  of  these  experiuierita  there  was  the  obvioui  I 
fallaey  that,  the  substance  aHC<l  was  m)  small  in  amount  und  so  diflusiiMc  tb«i  I 
its  etl'ect  must  have  been  so  transient  b»  hardly  to  be  likely  to  caudc  supponi'  m 
tiou.  Witli  other  substances,  especially  steriHsed  cotton  (»il,  turpentine  and  m 
inetAllie  mercury,  pus  was  fre<|Uently  produced  in  which  the  ulwcnce  of  I 
organisms  was  proved  both  by  microscopic  cxaraiuation  und  by  culiivalion,  I 
Asc{.>tic  suppurauoii  has  also  Iw^n  induced  by  the  injection  of  sterili%<^l  culti-  I 
vutiouH  of  vuriouH  pyo^uic  orf^auisms,  uf  putrid  fluids,  and  of  uome  pt^finaiDO  ■ 
derived  froju  them,  especially  cadaverin  and  putrescin.  Huchuer  believes  that  fl 
the  pyogenic  material  is  often  contained  in  the  orgauisnm  themselvea,  ajidH 
that  tliis  may  l>e  the  case  is  su^i^csied  by  llie  fact  that  Koidi  found  that  the  ■ 
injection  •>!  cultures  of  the  tubercle  bacillus  in  which  the  organism  liiu)  been  H 
destroyed  liy  b^-jit  jrave  rise  to  suppuration  if  inje<-Led  aubcutaucoiisly,  and  Lliat  B 
it  wnfi  necessary  therefore  to  separate  the  dead  orj^auisms  in  the  preparatioa  H 
of  the  so-called  tuberculin.  fl 

There  is,  however,  one  fnndamcntui  din'ercnct.'  between  the  suppurationW 
caused  by  chemical  snlMtances  and  those  in  which  or^^uiisms  ant  pre^^enuH 
The  former  lire  nut  })ro^re«fiive,  aa  the  pyogenic  viiiia  dooB  not  iucreasp  ia*l 
quantity  ;   the  latter  are  progressive.  ■ 

Mechanical  irritants,  such  as  tension  and  friction  uf  surface  agaiuat  tsackfl 
other,  wore  formerly  cr».Hlit«tl  with   the   power  of  causiiij^  aseptic  siipi  1 

and  many  cast^  of  the  formation  of  pus  in  an  ill-dmincd  wound  were  •  I 

in  this  way,  but  as  our  methods  of  detectiiii;  micro-or^'anisms  have  i-  >  [i  i-  r-M 
fected  it  has  l>een  proved  that  in  such  conditions  micro-or^aui&ma  arc  .uvuuafl 
present.  That  when  suppuration  is  established  these  sources  of  irriiatioftfl 
increase  the  funuatioii  of  pus  is,  however,  a  fact  which  few  pnictioal  Sur^t.H:>Dsfl 
can  doubt.  In  the  extreme  tension  caused  by  the  sutK^utaneitus  rupture  of  aufl 
aneurism  or  a  large  vessel  intiaminalion  and  suppuration  not  uncommonljA 
occur  beneath  the  unbroken  skin,  but  no  case  of  examinutiou  of  the  pus  fucfl 
niicroH^irgauisins  secma  as  yet  to  have  been  recordeth  .  I 

The  presence  of  a  foreign  Kidy  in  the  tissues  was  at  one  time  considered  ^| 
tflit'icnt  C4iuse  of  ifuppuration.  but  experience  in  the  use  of  silk  ligatnrea  bafl 
pntved  that  this  is  not  the  case,  and  tliat  the  presence  uf  mion>-oipiDism8  ifl 
the  true  cause  of  suppuration  in  such  ciLses.  fl 

The  inHnenoc  fif  chemical  subsiiinces  in  the  formation  of  pus  is  very  evidcofl 
ill  granulating  wounds,  as,  for  instance,  a  healthy  grannlatiug  sore  of  ih^ 
leg.  If  the  itaticnt  )>c  put.  to  l>ed  with  the  leg  elevati'<l,  to  avoid  intravaaculaifl 
tension,  and  the  raw  surfaix-  be  rendcrcnl  p(.'rfectly  ase|>tic.  and  then  eovcre^| 
by  a  nou-irritating  sulMumv,  and  protected  from  mechanical  viojenoc  mmH 
cold  by  an  apphcation  which  at  the  same  time  abscrrlia  the  disirharge  io^| 
prevents  its  puirefm-tion,  every  source  of  irritation  U^ing  lbn»  removed,  m9 
may  smre^'il  m  completely  preventing  any  formation  of  pus.  The  diachargi^^ 
feoch  B»  it  is,  will  bo  composed  solely  of  serous  Huid,  which  aeceosarily  lodfi^ 
from  Lhe  Hurfnee  ttf  the  graimlations,  as  they  are  uucuvured  by  any  itnpBT: 
meable  epithi^lium.  Having  got  the  sore  inti^  this  atatfi,  if  s<ime  mild  jrril 
Iw  now  af»ph(N],  as  for  example,  lint  soaked  in  a  concentrated  solution 
boric  acid,  the  discharge  will  hccoiiK*  turtiid,  the  Bii|)erticial  cells  (terbthini 
mid  l)eing  cost  off*  under  the  inHuenee  of  the  irritant,  while  at  the 
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^Btion  lakes  ptno«  fruin  the  vessels  beticAth  ;  if  a  stronger  irritant  be 
^Hi»  as,  for  eiatnple,  t^-arbotic  acid  water  (I  in  40)  or  sulphate  of  zinc 
^Hunina  to  one  ounce  of  water),  or  u  1  per  cent,  emulsion  of  creolin,  the 
PBkrge  will  become  thick  pua  Suppose  now  that  a  still  stronger  irritint 
n  apiilitHl,  &9  n  solution  of  carbolic  acid  (I  in  *I\)),  or  the  discharj^e  be  allowed 
b^Mapipulri<l,  the  disrlmri^p  of  pus  continues  and  the  granulations  IxxMime 
^m^molleu  from  exudation  of  blood-plut^nia  into  their  Huljstauce.  If  a 
itf\»u^'er  irritant  still  be  applied.  \\&  a  spirituous  soUition  of  carbolic  acid,  the 
^opcr&Mal  cells  perish,  forming  a  elougb,  and  the  migmtiuu  of  teucocAtcs 
towtrdu  Uio  surface  is  arrested,  and  all  discharge  of  pus  couseqacutl/  ceases. 

Vm%  Aimph  St'piir  Oriinnisms — Saprophtjifjf — tjive  rut  h  Sitppttmtion  f — 
U  hast  already  been  stated  tbut  \ftrioiis  pttmiaines,  caduverin,  putrescin,  Ac, 
fctve  l>cen  proved  to  he  capable  of  causiiijj  the  formation  of  pus  without  the 
pnscnf^  nf  living  organisms.  It  seems  almost  certain,  therefore,  that  the 
IV^kIocU  uf  putrefaction  are  cai>able  of  cansing  suppuration,  and  this  view  is 
aiu&nned  liy  cliin'cal  experience.  If  an  iibsccas  be  o(K'ncd,  and  putrefaction 
"iftbedisclmrges  be  pix'veuteiJ,  tiie  dischai*geof  pus  ceases  almost  immediately, 
^i/ putreftfcction  take  place  suppuration  continnes,  the  discharjre  being  very 
ibuadnnt.  It  secmn  impossible  to  doubt  that  the  chemical  products  of  putre- 
'«ctii»n  here  act  as  pyogenic  agents. 

Tht  Ji-ZAtjioriy  /  iiujt/'jf  of  Sirppu ration. — That  the  formation  of  pus  is  promoted 
•od  iuc-Twised  by  anything  that  irritates  the  tissues  seems  beyond  question. 
E^'  ^  n  knows  that  in  a  suppurating  joint  movement  increases 

^''  _         i     I      11.  though  probably  not  in  itself  capable  of  cjinsing  sup- 

pwwum,  18,  by  the  ihmmging  influence  it  exerts  on  tlic  summuding  tisanes, 
ODt  oC  thf  chief  ranses  of  the  IK^rsi8tcnce  of  suppumtion  in  an  unojMined 
'l*wu  It  probably  diminishen  the  power  of  resistance  of  the  tissues  to  the 
Qtiiuioa  of  thi-'  pyoL'enio  organisms.  In  spreading  suppurations  such  as 
l>Ut|pnoDOQs  intbmmations,  free  incisions,  relieving  tension,  frequently  arrest 
^  progreafl  of  the  dii^ease  at  once.  The  organisms  are  still  present,  but  the 
'*«i«t»nce  of  the  tissues  is  increased  by  the  relief  of  tension. 

Anj  constitutional  condition  which  weakens  the  patient  also  predisposes  to 
■oiifianitioti. 

lilt-  Duration  of  suppuration  necessarily  varies  greatly.  In  wounds  which 
ndUiUeal  by  primary  union,  pus  usually  aj)pear6  aU^ut  the  third  day,  but  it 
•^  Uf  delayed  beyond  tlml  time.  When  once  cstablibhed  it  couLinues  as 
"B(  M  Ihr  Cttuse  pensists  :  thus  an  ulcer  of  the  leg  or  a  sinus  leading  to 
^^^Med  boioe.  or  a  chronically  inflamed  mucous  membrane,  may  dischap^a*  pus 
^»  D«ny  yearn. 

^riTTOJi**  or  Si-pri'HATioN. — These  arc  local  and  amstitntional,  and 
*mvi1%  dlfT«*-  recording  as  the  process  is  deep  or  8Uj)er!iciaK  acute  or 
^Wic. 

(tnns  of  subcutjmcous  suppuration  giving  rise  to  the  foi*nifl- 
m\\  liedettcribe<i  furthemn  (p.  'I'f:*),     In  chronic  supt-'rHcial 
from  a  granulating  sore,  the  discharge  of  pus  is  practically  the 
lift  <>  in. 

(iiiofial  ^ymptoiHi  vf  suppuration  also  vary  greatly,  according  to 

(.     The  furnialiun  of  an  acute  al)scoss  of  any  kind  is  always 

by  ft*ver.     The  nature  of  iuHnmmatory  fever  and  its  probable 

lc«n  ttUwuIy  diw^usaed  {p.  11)3).     In  acute  suppuration  the  fevor  is 
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ULCERATIOX, 


.i^^^AlMA  )!t  »  |)n)*;resHivo  dostraccion  of  tlic  tissues  in  which  the  solid 

X  ^^^.(:  ^^'  uiolt  awHV  iiito  ft  Hquid  discharge  without  the  separation  nf 

v.M  AiUvms  of  diMul  tissue.     The  meaniui^  of  the  term  will  I>e  made  mniv 

.;«     >>  *  *^'^^  oxamples.     If  apiece  of  skin  Iw  killed,  as  by  a  raustic,  or  bj 

»A.\'>»*"u*rtl  violence,  thei*e  is  at  first  no  solution  <»f*  c(»ntinuity,  the  dead  tiasne 

^   .-^t^nnhoiv   continuous   with    the  living:    but   within   a   few   hours  the 

^Vn^mlenu  of  inflammation  manifest  tbenisehes  in  the  surroundinf;  living 

MvMU's.  thus  ini|»erfectly  markinjr  out  the  limits  of  the  part  that  is  killed.    Uy 

jilnmC  the  si'cond  or  third  day  the  line  between  the  dead  and  livinjr  In-comrti 

inon*  clearly  <leiined,  the  cuticle  at  the  margin  of  the  livini,^  part  l>et*om.?8  loow, 

and  is  raiM^d  by  fluid  licneath  it,  and  at  last  conies  away,  ex|H>Bing  a  narrow 

niw  surface  discharging  pus  ;  the  living  tissues  which  lie  in  immediate  contact 

with  the  dead  then  seem  gradually  to  melt  away  into  the  punilent  discharge 

till  a  comjilete  solution  of  continuity  is  established,  the  dead  imrt,  or  "slough," 

l)eing  loo8i*ne<l   and   finally   cast   off.     This   process,  by  which  a  slough  is 

iK'parated  from  the  jwrts  iK-neath.  takes  plnro  entirely  at  the  exj>ense  of  the 

living   tissues  ;  it   is  spoken  of  as  ulceration,  and   the  sore  left  is  called  a 

simpU  iilo«r. 

The  effect  proiluced  by  the  in<»culation  of  the  iMusouof  a  soft  chancre  fomu 
another  exrellt-nt  example  of  ulceration.  M'ithin  twenty-four  hours  of  the 
inoculatitHi  a  small  intiarae<l  s|M»t  apitears,  with  n*dness,  swelling  and  itching:  by 
the  thinl  day  the  cuticle  is  raised  by  a  drop  of  pus  ;  when  the  thin  epidcrmifi 
is  rcmovetl  a  small  red  sore  is  seen,  from  which  pus  exudes :  this  slowly 
extends,  the  discharge  being  purulent,  and  at  no  time  do  any  visible  portions 
of  dead  tissue  come  away  with  it  ;  the  surrounding  tissues  show  the  ordinary 
signs  of  inflammation.  Such  a  sore  is  a  specific  nicer,  the  irritant  which 
causes  it  bciiig  a  specifi**  jM>i8on. 

A  third  form  of  uhrration,  differing  essentially  from  the  two  preceding,  is 
seen   in  the  later  stages  of  the  growth  of   nialigniint   tumours.     Thus  an 
e])ithclioma  commnicfS  as  a  small  hard  growth,  which  infiltrates  the  surround- 
ing tissues.     By  the  pn-ssua*  of  the  growth  which  forces  its  way  inttt  the 
iDtenticcs  of  the  Klructures  which  it   is  invading,  the  original  tissues  l»ccome 
•biorbed,  and  the  cancer-tissue  comes  to  oecujiy  their  place.      When  the 
mrth  reaches  a  certain  size  its  central  ]>arts  degenerate,  soften  and  bri'sik 
WD,  and  u  loss  of  snl>stance  tiikes  place.     As  the  disease  progresses  the 
anonnduig  t issue  U'conies  invaded  and  destroyed  by  the  cancM'rrms  growth, 
irhich  in  its  turn  bn-aks  down  and  melts  away  snperficiiilly.     Thus  the  moat 
extensive  destmctitm  may  take  place.     This  process  is  dcscrilied  as  nicenilion, 
■Itbough  hen;  there  may  Ih>  no  tru'>  inflammation,  and  the  resulting  s<»re  is 
^  'walignant  nicer. 

e  forms  of  ulceration  have  one  feature  in  citmnion  :  the  oriirinal 
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minion  t^Ves  pluot*  fi-oiu  the  vesselK  Ix'iit'atti :  if  n  stronger  initant  be 
ipplwd,  as,  for  oiuinf)le,  curUilio  acid  water  (1  in  40)  or  sulphate  of  ziuc 
ItKo  ^iiia  to  uue  ounce  of  water),  or  a  1  per  eeut.  emulsion  t»f  ureolin,  the 
dflKliutgt  will  become  thick  piia.  Suppose  now  that  ii  Btill  gtroiiijer  irrititnt 
beBppUed,  as  a  solution  of  carbolic  acid  (1  in  'Jt<\\  or  the  discharge  be  allowed 
U>  become  putrid,  the  diwharL;e  of  pns  continues  und  the  jri'anuliUions  bet^ome 
wft  aud  swollen  from  exiuJatiou  of  blooil-plasma  iiiLo  tlieir  sul>stanue.  If  a 
BUODger  irritant  still  be  applied,  as  a  spirituous  st>h]tJon  of  carbolic  acid,  the 
lOperficial  ceUs  perish,  forming  a  slough,  and  the  migration  of  leucocyte 
tvwirdfi  the  surface  is  arrested,  and  all  discharge  of  pus  consequently  ceases. 

Cm  gimph  Sepiic  On/iini»ms — Sajfropht/tes — gire  riiff  to  St/ppurah'oji  f — 
It  has  alresAly  been  stated  ttiat  various  ]>tomaines,  oadaverin,  putre»cin,  &c., 
hsre  been  proved  to  l>e  capable  of  causiuir  thf  formation  of  pus  without  the 
presence  of  living  organisms.  It  seems  almost  certain,  therefore,  that  the 
priHluctfi  of  putrefitction  arc  capable  of  causing  suppuraticm,  and  this  view  is 
confianed  by  clinical  experience.  If  an  abscess  be  o|Mmeti,  and  putrefaction 
oftlu'  dischurgea  be  pi-evented,  the  discharge  of  pus  cwisl's  aliuont,  immediately, 
Imt  if  putrefaction  take  place  suppuratiou  contmues.  the  discharge  being  very 
•bmidant.  It  seems  impossible  to  doubt  that  the  chemical  pi-oducts  of  patre- 
factiou  here  act  as  pyogenic  agents. 

-  The  Acressonf  Caunfji  of  Su/tfttoaiion. — That  the  forraution  of  pus  is  promoted 
increiuied  by  anything  th«t  irritates  the  tissues  seems  beyond  question. 
tveiy  practical  Surgeon  knows  that  in  a  suppurating  joint  movement  increases 
th& discharge.  Tension,  though  probably  nub  in  itself  rajMiblo  of  causing  snp- 
ynstion,  is,  by  the  damaging  intlucnce  it  exerts  on  tlie  surrounding  tissues, 
we  of  the  chief  causes  of  the  persistence  of  snppm-ation  iu  an  unopened 
abiceae.  It  probably  diminishes  the  power  of  i-esisi-auce  of  the  tissues  to  the 
invHsion  of  the  pyoirenic  organisms.  In  spreading  suppurations  such  as 
pfalt)fmouotts  iutlanimatious,  free  iucisions,  relieving  tension,  frequently  arrest 
the  progress  of  the  disease  at  <mw.  The  organisms  are  atil!  present,  but  the 
«8wiance  »if  the  tissues  is  increased  by  the  relief  of  tension. 

Any  eoojititutional  condition  which  weakens  the  patient  also  predisposes  to 
flippuration. 

Tbe  Duration  of  suppuration  necessarily  viiries  gi^atly.  In  wounds  which 
fiilioheal  by  primarj'  union,  jius  usually  appears  about  tlie  third  day,  but  it 
nay  be  delayed  bevond  that  time.  When  once  established  it  continues  us 
>oii|^  u  the  cause  persists  ;  thus  au  ulcer  of  the  leg  or  a  sinus  leading  to 
(ii«ased  bone,  or  a  clironiailly  iuflamed  mucous  membrane*  may  discharge  pus 
f»r  many  yean*. 

SvHpTosr-t  OF  iSuprUHATiON. — These  are  local  and  constitutional,  and 
iwi.tKariJy  differ  according  as  the  process  is  deep  or  superficial,  acute  or 
chronic. 

TV  I.,omi  SfimpUmifi  of  subcutaneous  suppuration  giving  rise  to  the  fornui- 
luin  of  an  abscess  will  Ijedescribed  furtiieron  {p.  2.")*^}.  In  chnmic  au{>eriicial 
wppuriitiim  from  a  granulating  sore,  the  dischiirge  of  pus  is  practically  the 
'JOlj-  symptom. 

The  Cumtituiional  Sijmptoms  of  suppuration  also  vary  greatly*  according  to 
oicunistance.*.  The  formation  of  lui  acute  abscess  of  any  kind  is  always 
•cc<mipanied  by  tVver.  The  nature  of  inHaniraatory  fever  and  its  probable 
Miatt h»vc been ah-eady  discussed  (p.  i;);3).     fn  acute  suppuration  the  fever  is 
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larjjeiy  due  to  Lhc  entrance  intri  the  blood-fitreiini  of  the  various  phemi«vl 
pnwiiiftsof  the  jrrowthof  tliemi<TO-or|L:anisTnH  whii;h  Jire  cansinsr  the  formtuioii 
<tf  pus.  Jn  acute  intlaminutions  fh*'  oocinroiKre  of  snppnmiiiin  is  iisaally 
marked  by  au  increase  of  fever,  sornetiirieH  iiccomiMinied  by  a  rigor,  hut  far 
luore  coiniuoDly  only  by  sb't^ht  chills.  The  temperature  riBetf:  considerably 
fthove  normal,  reaching  1(».S'  F.  or  Jo4°  F.  The  evening  tenij^erature  i?  a«a 
rule  about  one  <U»*rrec  above  tliat  of  the  morning.  This  hi*;h  temperature 
remains  iinchantjeii  in  a  case  of  simple  acute  abscess  till  the  pus  is  discharged 
either  artificially  or  naturally.  It  then  falls  rapidly,  and  if  the  CAvity  Iw 
completely  dniiued,  soon  reaches  the  normal  degree.  When  the  abscesRcs  are 
merely  a  part  of  the  f^eneral  process  of  hhifMi-poisoning,  rei)eated  rigors  o4^cur, 
and  although  ofxming  the  abecesses  may  rclievr  the  patient^  it  seldoms  brings 
the  temperature  to  a  normal  point.  When  Ruppuration  oi'curs  in  a  n.^'^ent 
wound  or  compound  fractui-e,  the  fe\er  whicli  preceiles  it  is  due  in  the  majority 
of  cases  to  absorption  of  septic  matter  fnmi  the  raw  surfaces;  consofjucntly,  as 
granulations  spring  up  and  cover  them  and  present  an  cfticient  harrier  to  the 
entrance  of  the  prcMlucts  of  deoomposttion  into  the  circulation,  the  fever  falls, 
and  this  usually  occurs  coincidently  with  the  full  estiiblishment  of  u  thick 
healthy  purulent  discharge. 

In  chionic  sup|iiiraLion  from  a  surface  there  is  no  elevation  of  temperature, 
and  the  same  may  be  the  case  in  a  well-drained  cavity,  but  some  fcNer  is  sure 
to  ap(K!ar  in  the  latter  case  should  any  accumnlntion  be  allowed  to  take 
place. 

I  n  chronic  al)scesses,  especially  in  those  due  to  tul>ercle,  the  fever  is  slight,  bat 
almost  invariably  careful  observation  with  tlie  thermometer  will  show  some 
slight  elevation  of  temperature.  It  may  not  be  more  than  a  degree  above  the 
normal  standard,  and  that  in  the  evening  only,  but  when  present  for  Any 
length  of  time  it  is  an  important  aid  in  diagnosis. 

In  fhronic  suppuration  from  cavitiefl  the  condition  known  as  h^fie  is  often 
efittthlished,  or  albumenoid  dfyBiieraiion  of  the  liver,  spleen,  and  kidneys 
may  set  in. 

Keotic  is  a  fever  of  long  duration,  always  accompanied  by  progrceaive 
emaciation  and  loss  of  power.  The  pulse,  which  is  'luii-k,  small  and  rompre«- 
ailile,  rises  from  ten  to  twenty  l.>eats  above  its  normal  staiidard  ;  the  tnngut- 
becomes  red  at  the  edges  and  tip:  the  cheeks  are  oft^jn  flushed,  and  the  eyes 
glistening,  with  dilated  pupils;  all  these  symptoms  have  a  tendency  to  exacer- 
bation after  meals  and  towards  evening,  i'rofuse  sweating  and  copions 
diarrhoeji  are  common,  and  the-w  discharges  offc<m  alternate  with  one  another. 
melting  the  patient  away,  as  it  were,  and  hence  are  terniwl  rallu/tuifire.  The 
debility  gnuiually  increasing,  the  patient  mpiilly  svastrs,  and  at  lust  dies  from 
sheer  exhaustion,  the  conjoined  result  of  fever,  malntttritiou,  and  wasting 
discharges. 

The  natnre  of  hectic  fever  is  a  subject  on  which  there  has  been  ranch 
difference  of  (►pinion.  It  does  not  ot;cur  unless  there  is  a  chronic  discharge  of 
pus  from  the  system,  and  it  was  formerly  yuppo.sed  to  l)e  due  in  some  way  to 
the  exhausting  ellects  of  the  loss  of  albumen  and  the  other  constituents  of 
pns.  There  can  be  no  <lnubt,  however,  that  in  most,  if  not  in  all,  aurgicnl  cases 
hectic  is  in  reality  chronic  poisoning  from  the  ahfior|)tion  of  the  chemical 
products  of  putix'fuution,  or  some  other  lermeutativu  change  going  on  in  the 
pus.    No  hectiu  occurs  so  long  as  an  abscess,   however  large,  oontiunes 
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tft  ID  the  a\illm  or  beneath  the  fascia  lata,  may  extend  thixtogh  the 
plancfi  of  the  jwrt,  bnrrowin«r  widely  iu  vai-iouR  directionB.     In  the 
andnlla  or  canvelUmt*  tissih>  of  bone  the  pus  muy  be  inipri&oued  by  the 
cmroaQilin^  dense  ti^no  and  Ik.-  unable  to  reach  the  surface. 

It  is  jMiiiwihle  that  vltj-  smiill  rollcctions  of  piia  may  become  al>8orbed,  and 
thiift  ihut  alK<M>s8  may  disappear. 
Aflrr  an  nHKni>$s  hits  bnrst  or  has  been  evacuated,  ita  walls  contract  and 
rmirated,  and  the  cavity  ig  j^radiially  eloped  by  a  proeesB  of  repair 
with  the  healing  of  a  wound  by  grauuhition  {sve  Process  of  Repair). 
In  »me  c^see,  however,  the  cavity  does  not  completely  close,  but  contracts 
iitoa  narrow  canal  forming  a  sinus  or  tistala  ip.  207). 

Acute  abscesses  arising  in  various  i»arta  of  the  body,  as  the  viscera,  joints 
^nbcmaoeous  nssue,  in  consequence  of  the  digsi^^mination  through  the  body 
#pDticlcB  of  infective  material  derived  from  a  primary  centre  of  inflamma- 
titm,  ud  carried  by  the  bloffd-stream,  nro  termed  Meta.itatic^  and  form  the 
fpimioeat  feature  of  pyaemia,  with  which  they  will  be  described. 

In  the  neighbourhood  of  the  alimentary  tanal  abscesses  ai-e  occasionally 
■rrt  with  containing  gas  ns  well  as  pus.  These  are  termed  Tympanitic  or 
^l^hyiLfmatotif,  In  some  cases  this  is  due  to  a  definite  communication  with 
itiptaltine?,  but  in  others  this  is  not  so  evident.  The»o  collections  are 
lh(  nnnant  on  i^eix-ussion,  and  sometimes  gurgling  is  very  distinct  in 

b  on  acute  absoesses  the  febrile  disturbance  described  on  p.  2^1)  is  very 
avied. 

Cknaic  Abscesses  are  often  called  also  cold  or  lymphatic,  or,  from  the 
Knlmcy  of   some  fnrms   gradually   to   advance   in   a  downwaixl   direction, 
i^nritation  aKisccsses.     There  is  no  sharp  line  to         ^^^.^ 
btdiarn  between  acute  and  chronic  absoonses.  "    ''  O^ 

In  lome    cases    the    process    of   suppuration,    ^'  ^    /'^' 

*W  may  be  acute  at  first,   may  gradually      ^ 
httoQK  chronic  and  in  others  a  chronic  prooess 
nju  the  end  liecome  more  or  less  acute.     The 
tenn  tubaruU  is  sometimes  applied  to  cases 
^weoj  thfi  two  extremes. 

' '  '  s,  like    the   acute,  probably 

■f'^  ,     '^  ^  result  of  I  lie  invasion  ol 

U)c  tunoes  h\  a  pathogenic  organism,  but  in  the 
•"•t  ccininmn  form  of  chrtmic  abscess  the 
'**^^*T  pyogenic  ftmgi  arc  not  concerned  in 

pTTtcc**.  The  preat  majority  of  chronic  abscesses  are  of  tuberculous  origin, 
iW  moflt  typieal  fonu  is  that  so  commonly  met  with  in  oitnnccrion  with 
Ma  of  jiiints  and  biines,  especially  the  bodies  of  the  vertebrae.  The  jiathtv 
hp*l  cbangt*s  met  with  in  tubercle  will  he  more  fiilly  described  in  the 
'H^^f  gn  that  diM-ase.  It  will  be  sufficient  here  t-o  state  that  the  iuvuttiou 
''•jtit  l>y  the  tTilforcle  bacillus  sets  up  a  chronic  inHammatnry  process, 
Wlau  to  the  destruction  of  the  original  tissues  and  the  accumulation  of  a 
«>»of  new  ctUs  nun*ountling  the  iuvmling  organisms,  and  round  this  again 
ii^,.,...«.u  ,i  3-<^„^;  ill  which,  as  a  result  of  the  irritation,  new  connective 
^"  d  enclosing  the  cellular  mass.     In  all  tulierculous  processes  the 

^  oiciuwing  the  bncilU  tend  to  undergo  fatty  degeneration,  and  thus  u 
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turbid  with  ct*llB.  The  whole  process  thus  inerfces  into  ^ngrene.  No  flH| 
line  can  be  drawn  between  spreading  pingrenoiif*  influiiimation  and  ulocrationJ 
and  we  call  tho  intermediate  conditions  bj  such  names  as  sloughing,  gungrenouii 
or  phapr/dfl^nic  uh-eration.  I 

"*.  In  |iii.U  which   have  long  suffered  from   chronic  inflammation,  alighn 
Riccfiiinicul  and  chemical  cansos  give  hae  to  ulceration.  j 

S.  Ulceration  somctimce  commences  in  the  crypts,  or  follicles,  which  open 
on  mnw)ns  surfncw,  as  a  conBetjuence  of  catarrhal  inflammation,  with  ancnmu-^ 
Intion  of  secrellon  within  their  cavities.     It  leads  to  the  formation  of  circular 
dt'preswid  ulcern.  | 

1.  In  Homt-  general  diseases,  accompanied  by  the  formation  of  resicloa  or 
pustules  on  the  cutaneous  surface,  ulcers  may  be  left  when  they  bunt,  as  in 
small-jKix,  i»emphigu8,  syphilitic  rupia,  and  (KM3a8ioniilly  in  chicken-pox. 

l\.  Any  injnrions  influenci',  whether  chemical  or  meclianical.  which  can 
the  death  of  n  fuirt,  neccRsitatca  the  occurremT  of  ulceration  fitr  tlie  y^ 
of  the  dead  tifisuc,  and  tlie  Bc>rc  so  left  is  an  ulcer.     Long-continued  pi^ 
u  common  cause.  I 

«.  In  «ome  sjiecific  cases,  as  before  stated,  ulceration  is  preceded  by  the' 
formation  of  a  morbid  growth,  jis  a  syphilitic  gumma,  tnlx^rcle,  or  a  malignant 
tnniniir. 

SitnfttioB. — Ulcers  may  be  situated  upon  any  part  of  the  cntancons  surfaccj 
iM  the  rcHult  of  hw»  of  subst-ancc  from  wound  or  other  injury.  Syphilitic  o**] 
Ktrnmons  ulcers  may  apftear  on  almost  any  part  either  of  the  skin  or  tbff 
mucouH  mouibmnes,  hut  they  most  frequently  occur  in  i^articulur  situalions,  «• 
on  the  (MMiis,  lips.  tongUf,  or  rectum.  Of  all  forms,  however,  pi-rhaps  the  wanA 
common  with  which  we  ha\e  to  deal,  is  the  simple  nicer  of  the  leg,  S4>  fntjuenlU 
seen  in  hospital  out-puient  n>oni8.  The  lower  half  of  the  leg  is  the  nsaal 
seat  of  these  simple  ulcers,  the  skin  of  that  ]>art  l»eing  much  exposed  lo 
mechanical  vioU-nce,  and  very  prone  to  congestion  from  p<isition.  from  varicoae 
veim*,  and  froni  its  great  disUnce  from  the  centre  of  eirculatioii.  In  udviUK^d 
life,  moreover,  degt'nerative  changes  in  the  arteries  of  the  leg  obstrncttni;  the 
flow  of  blood  are  very  common.  Tlccrs  tliat  form  here  are  slow  in  healing, 
and  \ery  likely  to  recur,  because  the  conditions  that  led  to  their  formfltion 
may  still  exist:  also  there  is  often  hut  a  very  thin  layer  of  subcataneons  (at 
betwn^n  thr  skin  and  the  tibia,  aud,  conse<|neutly,  there  is  a  great  tendeoey^ 
for  the  un*Jrr  surface  of  the  scar  to  adhere  to  the  iHme. 

4!k.\»:hal  Tucatmknt  ok   Ukcekatiox. —  In   the  Locsd  Tr«»tm«ttt  of 
ulceration,  the  Surgi'on  must  be  gnided  by  the  sjjt-cial  conditions  presented  by 
tlie  nicer,  as  prewntly  described;  but  there  are  some  points  whtcb  demand 
attention  iti  all  cases.     1.  Ever)*  source  of  irritation  which  nmld  cause  inflam- 
mation, or   inatntain    it   if   pnsfnt,  must   be   carefully  ri»n)oved ;    for  while 
inflammation  is  present  no  prr)iMT  rv]iarative  proce^  ran  go  on.     Thus,  if  tii< 
uleeTfttion  be  dne  to  the  presence  of  u  spiTiHe  poison,  as  in  th«  case  of  « 
soft  chancre,  this  must  be  destroyed  by  antiseptic  or  caustic  a])plicmli4ma.    Ife 
nmple  aonv  the  surfai-e  must  be  pre9er%'ed  from  friction,  the  juirt  mu>!  '^     '     ' 
At  rest,  and  the  deci*m|K«ition  of  the  dischargi'S  must  ^m.*  pre\enleil  \ 
applications.     3f.  Tbr  nrciilntinn  must  U'  n)»intriinfd  in  a  ncnnal  »t4U«,  U>(kJ 
OUOflMitiim  and  local   ttuiemia  iK-ing  gnanied  agsinst;  as,  without   a  DunBall 
supply  and  a  sufficiently  rapid  change  of  blotkd.  the  growth  ol  tbc  ivfianam 
time  oaiinoc  take  place.    Constriction  must  therefore  he  avoided,  atid  tbaj 
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luidUi^r  conlAiD  is  usuallr  thin,  flaky  and  curdy,  though  in  Bome  cases  the 
pQi  U  hu»lthT  hi  uppeAmiice.  Sometimes  they  contain  niasscs  of  a  soft 
Ti^  '  '  -  -t.iiice,  npfMiivtitly  forme<l  of  coiijjuliiteii  fibrin  <'iitJin*;linfj  tlie 
fail;  ^-ffifi^onenited  t'cllH,  but  more  fomnionly  tlie  shreds  and  HakcM 

MvitffmaU  size.  No  inicrooocci  or  but'teria  are  found  in  the  pus  of  a  chronic 
»Uuenof  tbiH  kind,  nor  can  tuberde  Imcilli  be  recognised  as  w  rule  by  mirro- 
ico{iio  Mvuiiuation.  Tliin  is  probably  due  to  the  fact  that  the  bacilli  in  the 
OEMitcDt*  of  tlie  ab^eess  have  proliably  broken  up,  leavinff  only  their  spores> 
f<if  iiKKulatiou  experimcutfi  on  auiinals  show  that  the  virus  of  tui»ercle  is 
|ir»Dt  in  the  fluid  contentj*  of  the  nlwcess.  The  microscopic  cxaminatiou  of 
tW  mc  usually  demonairatea  tbt:  presence  of  tubeix'lc  Oct^aaionnlly,  even 
tflcrun  .iWtfts  of  this  kind  \\\\a  reached  a  considemble  size,  ita  fiuid  contents 
MT  W  absorbed  and  the  abscess  undertf^j  a  spontaneous  cure,  its  site  beiuj; 
iftiinued,  if  the  oppnrtunity  arises  of  exaroinini;  it,  by  some  dry  cheesy 
uaUcr  encIo«4'd  in  a  dense  scarlikc  mass  of  fibrous  tissue. 

ThealK)vc  isadescriptiftn  of  the  mtist  typical  form  of  tiie  chronic  tul)ercuIous 
itiiMtt,  bat  intermediate  forms  are  met  with  between  it  aud  an  acute  abst^eisB. 
In  joiut*.  alficesaes  due  to  tubercle,  e^iwcially  if  rest  of  the  alVected  part  be 
wt  ensured,  not  nnfi-cqneutly  contain  thick  pus  with  abundant  pufi-cells.  and 
^vull  is  formeil  iif  a  fiinpLtin^  pu'pX  maas  of  ^ranuhition  tis-sue.  In  these 
>i«uiQtaimcs  hapfiens  that  there  is  a  double  infection  of  the  tubeix-le  bacillus 
«denr  of  the  c*)mmou  forms  of  pyogenic  micro-organisms.  A^ain,  it  some- 
tana  happens  that  a  chrr^nic  abscess  which  has  scarcely  a4ivanced  for  months 
Aij  rapidly  increase  in  size,  and  be  found,  on  being  o|H!ned,  to  conUiiu  thick 
CQuiT  pfis.  This,  also,  is  probably  due  in  some  cases  to  infection  of  the 
wily  with  the  acute  pyogi^nic  orjjanisms. 

Chn>Dic  abeccsses,  most  fre<{uently  due  tu  tubercle,  are  also  met  with  \Qry 
rtuniiKmly  in  the  lymphatic  gliuids,  aud  sometimes  in  iiorsa3  or  in  the  suU^uta* 
oraos  ti^ue.  Aa  they  slowly  Approach  the  surface,  the  skin  liecomes  purple 
vd congested,  and  Anally  <:ivi:s  way  ut  one  jRUnt.  ullowiu};  the  curdy  fluid  tt) 
<*!ip«v  tearing  a  cavity  beneath  the  undenuiued  skin  which  is  very  difficult  ti» 

CSft. 

The  lo-called  Li/mphatir  or  Contfestirp  alwceascs,  which  ar^  met  with  in 

cKslifctit*  individuals,  arising;  often  without  very  evident  cause  in  the  iliai'j 
'nwi.a.xdlii  ami  other  plat^-es,  are  prolmbly  in  most  casi^  tuberculous,  nrisinj*  in 
•BBBhai  in  with  sfime  small  patch  of  disease  in  a  bone  or  elsewhere,  which  has 
Si^D  HBC  to  no  pain  or  other  symptom  to  draw  attention  to  it,  m  that  tlie 
■'  clling  may  be  the  first  symptom  uoticc<l, 
/ry«w,  that  is  to  sny,  the  infection  of  the  tissues  by  a  ]Kt;uHar 
ilNfl  fuMjiriis  is  another  occiisioual  cause  of  chronic  suppuration.  (Set 
lyoosis.)  The  softenini;  of  a  ntfphilitic  tjumma  may  als»t  form  a  collec- 
of  floiii  uf  the  nature  of  a  chronic  alwcess.  \Si*e  Syphilis.) 
A*^''' — 'iry  important  form  of  chronic  abficeas  is  not  umMimmouly  met 
*i"  *^.     It  arises  from  an  arrest  or  Hl)ortioii   of  the  acute  process. 

'*  '  I'  ...V  that  this  is  caused  by  the  death  of  tlie  microHirjranisni  after  the 
^"  '  II  >>t  ii  definite  aliscess  cavity.  The  ncuteness  of  the  jTocess  then  8ul>- 
•  '•  'ing  to  the  cessation  of  the  formation  of  irritating  products  of  the 
J^PiiWa^  The  presence  of  the  fluid  cuuses  a  very  mild  irritation  {or  stimu- 
li of  the  cnrroundin^  tissues,  leading;  to  an  over^owth  of  the  connectiro 
Thf  fluid  thus  becomes  enclo6v<l  in  a  dense  wall  of  fibrous  tissue,  so 
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ubandant  timt  sometimes  the  mnsa  is  mistaken  for  h  solid  tumonr.  \u  bd§9 
die  enclaarn^  tipsnc  is  composed  of  very  dense  osseous  tisfiuc.  Poinlin^ 
Inicomes  iiiipofiHibIc,  JHid  such  iin  abscess  mny  exist  for  an  indefinit4*  time. 
This  form  of  absceb-s  is  met  with  in  its  most  typical  Ibnii  ia  the  mHmnia.  <)««■ 
of  i.Iie  mosL  atiite  forms  of  supimration  met  with,  leudiiif;  very  rapidly  to  tlw* 
formution  of  hirge  al>$ce8ses,  is  the  dise^ise  knowu  us  Acute  Necrosis  of  lionr. 
Here  the  pns  forms  under  the  |»erio8ceam,  strippinie:  it  extensively  from  th« 
brtne,  nnd  finally  i>erf(»wteft  it,  extending  to  the  sup^-rfiriiil  tissues.  The 
staphyltK^occus  aureus  or  albus  is  constantly  present  as  the  cause*  of  \\\v  diiu-ttfv.. 
Now  in  this  disease  we  not  uncommonly  get  examplfs  (»f  ulKirtinn  of  the  aculc^j 
process.  The  severe  constitutional  and  local  symptoms  sulfide,  the  procesii 
becomes  chrouic,  and  it  may  not  be  for  some  weeks  that  an  abscess  reaches  the 
snrface,  at  the  l)otUfm  of  wliich  dead  bone  is  found,  surrounded  by  a  largut 
masa  of  newly-furmcd  ow^eous  tissue.  It  has  not  yet  beeu  proved  that  this  tsj 
due  to  death  of  tlic  micro-oi*n:ftnism.  either  from  the  triumph  of  the  living 
tissues  over  the  invading  microcofcus  or  from  the  developraent  of  &)me^ 
chemical  substance  fatal  to  it,  but  it  is  the  probable  cause  of  the  mitigation  of 
the  symptoms.  In  one  snch  case  examined  in  University  College  Hospital  nOj 
<»rgauij*mB  could  hv  cultivated  on  potat^xiS.  > 

Al^soess  formation  may  nlsfi  l>e  mon*  or  less  chronic  owing  to  the  feebloj 
virulence  of  the  organism  causirig  the  suppuration.  The  microcMxxius  pyogeooi] 
tennis  has  been  found  only  in  ab^cessi's  running  a  sabairute  course,  I 

The  cx)u8titutional  symptoms  which  have  ala'sdy  l^een  described  (p»  ti^^\ 
corn-spond  in  severity  to  the  acuteness  of  the  process.  I 

Sitnation.  Sise,  «&c. — Aljscesses  are  met  with  in  all  regions  of  tht*  lMHiy,hut 
more  vsp^ritilly  where  the  areolar  tissue  is  abundant  and  the  lympbndc  glands 
are  numerous.  They  may  occur  at  M\y  period  of  iifr^  fn^m  tlie  earliest  infancy 
to  old  age.  I  have  opened  a  very  large  abscess  in  the  axilla  of  a  child  about  a 
fortnight  old.  Their  «iiy»  varies  from  that  of  a  pin's  point  to  that  of  a  tuinonr 
containini;  a  pint  or  iiion*  of  pus. 

Tbt'  Fressure  effects  of  an  abscess  aa*  often  importaut.     By  pressure  ooj 
the  nerves  of  a  |)art  it  may  give  rise  to  severe  pain  referred  to  the  nerve ^| 
its  terminal  branches.     In  deep-8eate<1  chronic  absoeesos  this  is  often  a  nniP 
im|)ortant  element  in  diagnosis,  and  from  want  of  attention  to  it  many  caws 
of  lumbar  and  i«oas  abscess  are  treated  as  lumbago  or  sciatica  till  the  ahscw* 
makes  itself  evident  t-ti  the  most  snperHcial  oliserver.     Large  veins  ore  ofUn 
preeaed  uf>on  and  obtitcrated,  but  tbis  is  very  mrely  the  case  with  arteries. 
Absoeflses  ran-Iy  j>ei'forate  largo  vessels,  oven  when  they  are  in  olose  contact 
with  them.     This  accident  will  be  deHcrit>ed  at  the  end  of  the  chapter. 

Diagnoais. — The  diagnosis  of  aliscess.  though  usually  easily  made,  at  times 

n.'t^uirts  rluw  utteution.     The  Siirsreou  Inilievea  that  an  acut^  abeoofis  is  al>ool 

til  form  when,  perhni's  al^T  u  rigor  and  some  increase  of  tbe  in0nmmat*try  fever, 

hr  finds  the  local  signs  chumcteri«tic  of  tbe  formation  of  pus  ;  more  rspeciaU; 

%  thndibing  pain  in  the  part,  with  sf)ftening  of  any  iiidunttiun  that  may  havf 

lrxi»t<-d,  nnd  oodema  of  the  areolar  tissue  covering  it.     His  suspicion  is  tamed 

into  (vrtrtitity.  and  lie  knows  that  an  abeeesshas  tonned,  when,  after  t  he  nctiir- 

nipiums,  tluetinition  can  U*  felt.     Flnr'tuution  is  the  t^'usation 

>    ;;eon  on  plaining  Utth  hands,  or  one  or  more  lingers  uf  rach 

»  case  may  be,  with  moderate  firmness  n^mu  the  jiari  in  which  (h» 

.itc*1.  and  then  increasing  the  pressure  with  each  liund  alternately. 
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iSBLWi  doing,  if  fiuiii  be  jireseut  a  wave  will  l»e  felfc  to  pass  from  unJer  the 
Ittd  whirh  is  pn.*fisinrr  moR'  stroiij^Ij,  raising  that  which  is  applied  less  Hrmly. 
lafeclini;  for  HHctUfttion  the  Suri^'etin  should  alwavs  place  a«  lar^  a  surface  of 
(•A  bind  as  poesiblo  over  the  supposed  iluid.  The  fingers  shonkl  be  curved 
«o»j(  to  adapt  tbenifielvefl  evenly  to  the  part,  and  the  pressure  should  be  gentle 
uuiticadr.  If  merely  the  tips  of  two  fingers  W  poked  into  an  inflamed  part 
It  eivefi  pain  to  the  patient,  causing  him  involuntarily  to  wince  and  contract 
ihc  mutcica  in  the  neighhonrhood,  thus  nlisrnring  all  definite  sensations  of 
^DctuftCioD.  In  large  collections  of  tiuid.os  in  ascites,  one  hand  may  be  placed 
wioiie  side  and  the  oj^posite  side  struck  a  smart  blow  with  the  tip  of  one  finger 
;  t'tite  other  band,  when  a  sharp  impulse  will  be  felt  distinctly  communicated 
ttoongh  the  flaid.  This  method  of  feeling  fluctuation  is,  however,  scarcely 
WT  practicable  in  the  case  oi  an  abst^ess. 

FloouuLtion    may   reaiilily  be  confounded  with   the   nndnlatory   sensation 

f^iiiuuimicnted  by  some  tissue?  from  mere  inflanmiatory  infiltration  into  them. 

Thji,  indeed,  is  a  difference  of  tlcgree  rather  rhaii  of  kind  :   as  pus  would 

Oikf  its  appeui'ance  in  the  course  of  a  few  hi»urs,  if  the  tumour  w**re  U-ft  to 

'*lf.    Even  without  this,  certain  parts  give  very  deceptive  sensations  fn»m 

Uifcir  aatuml  laxity,  as  is  sometimes  the  case  in  the  aixiolar  tissue  of  the  nates 

Hi'  thigh.     A  still  more  perfect  sense  of  fluctuation  is  given  by  a  muscle 

HH^  bands  are  applied  transversely  to  itg  fibres ;  and,  consequently,  in 

IwMi  h  is  a  rule    to  feel  for  fluctUiLtion   with   the  hands  a]i[tlied   first 

r«*f  and    afterwards   iit-ross  the  line  of  any  muscle  that  may  Ik.*  situated 

^tOttth  or  ovtr  the  snspeeted  collection  of  fluid.     Many  sofl  solid  growths 

I  n^  a  Hcuse  of  fluctuation  almost  as  distinctly  as  fluid,  deceiving  even  the 

I  '*«i  rxperienoed.     In  the  case  of  an  encApsuled  tumour  the  distinction  can 

^1t  be  made  by  pressing  on  its  edge  with  the  tip  of  one  finger.     If  it  is  a 

^ftsceaa  or  cyst,  unless  it  be  very  tense,  the  finger  goes  through  the 

_    without  anything  being  felt  to  move  :  in  the  case  of  a  tumour  the 

I  *«lid«i2v  is  felt  to  roll  away.     In  some  i*are  cases,  even  when  fluid  is  present, 

I  Aoctuation  may  be  wanting,  as  the  tension  may  be  too  great  to  allow  of  a 

*»n  being   produce<l  in   the  contents  of  the   cavity.     The  occurrence   of 

I  hen-  .,,.,  however,  is  not  of  itself  sufticient  to  determine  more  than 

I  *^l  1  \\^\a  in  the  [»art.     The  question  necessarily  arises,  is  this  fluid 

I"»?    In  the  majority  of  absceaaes,  the  history  of  the  case,  the  character  of 

I  d»r  pain^  the  elevation  of  the  tem|»erature,  the  previous  ei^istence  and  the 

nvotinoauoc  of  sympioutH  of  inflammation,  enable  the  Surgenn  to  answer  in  the 

l^ftnaatiTe.     Hut  if,  as  in  chronic  or  cold  abscesses,  there  he  only  obscure 

IvvAuU!  of   inflnmnintiou    having  existed,  and  if  the  swelling  be   of   long 

r<>ftiiing,  the  fluctuation  Iwing  fK.'rhaps  deeply  seated  and  indistinct^  the  siifer 

U^  aiU  be  for  the  Surgeon  to  introduce  an  exploring  needle,  and  to  see  what 

^  tne  nature  of  tlie  fluid  is :  by  this  simple  means  many  embarmssing 

I  •■»k««  in  diagnosis  may  he  avoided. 

1     ^*  lai&our»  with  which    nbsc*.«ses  may  more  easily  he  confounded,  are 

*^  mfl  m(id  iprotrthg  in  which  there  is  a  high  degree  of  eln.^ticity.  giving  rise 

f^*9|wciea  of  andnlaiion.  as  in  some   soft  aarciimata.      Fiuiti   tumours  of 

^^W  kinds,  smtdi  as  cysts  and  enlartrei!  bnrsm,  mu)'  also  be  confounded  with 

In    theiic    eiuM**   thf  previous   symptoms,  the   temi)eniture.   the 

I,  and  the  general  up|>eaninee  and  fe**!  of  the  tuutour,  will  usually 

the  Surgeon  to  make  a  diaguoais  ;  but  should  anv  doubt  exist,  the 
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»  'Sy^^mx  may  ttc  intrtfduced.    The 
. .  V  ui  vbich  it  1*8  (Icsiniblc  Ui  witlxlruir 
'   ta&UOD.     Till-  most  cotuniun  fonn  of  m| 
.     's^'  from  wliich  loud  two  «hort  nozxlct 
•M»e  is  fithxl  an  imlia-rubU'r  tulw,  at  til 
<••   ritHxUc  witi)  a  terminal   o|X!iiiDg.      The  t 
-  I'.K  thrxv-qnurtorBof  nii  inoli  or  moiv  fmin  tbe 
lu  Uhirig  the  iuBtruiueutf  it  hIioiiKI  first  he 
,   a    uuid  (1  ill  20).     Hv  tluK  WLMlisinfeci  and  cl 
that  cverythi)!^,^  is  in  working'  order,     iiotli  stop 
^y  %*K    (Ottlvti  of  tho  cxImuRtJng  syringe  is  miaL'd   and 


Pig.  M,  — A<<|iinit>ir,  ran%-«rt(hlf«  Inttia  Mf|>biii> 

-    cilau  Kt  lower  rwt.     •    RtJiii  eii^k.  piitlkiiK  tlii<  •iHi't*<-  '"i"  > 

•>r  UtM  ncmU*.    ix  2ik#4)OU>.    k.  htuall  (virk.  iipi>i)tng  inln  4  iltl*  Ink 
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in  iu  fvisition  bj  giving  the  handle  a  qnnner  turn.  The  necdh 
pushed  in  till  iU  oftening  is  buriud  beuuath  the  skia,  when  the*  sXp\ 
ieftding  to  it  ia  turned  nn.  Tho  va(nmm  then  cxtrnds  into  tbe  needle,  i 
this  be  izently  and  jftendily  puglied  in  the  diiciMiou  of  the  8us{Kvted  al 
tb'   '  '  itH  [M'int  cntt<r8  u  (*uTity  contiifning  pus  tlto  ttiiid  will  ptisa  oj 

tb.   -  A  piece  <»f  gliiHfl  t*i  interjKised  in  thr  imlia-rubtxjr  tnbe,  M 

»Ih>  .miiun'  uf  the  Hnid  am  be  seen,  even  if  the  qnuutity  be  small.  It  i 
ueetllo  in  this  way,  with  the  vucunm  in  it,  that  fonnR  the  cai 
the  aiipirutor  hb  invented  by  Dienliifoy.  and  distintruiHhtis  It 
tion  iri'fbiir.  It  avoids  the  |MMwibiliiy  of  |vi»*in;r  Ibe  hollow  i 
UiroUj^h  llie  cotlrrtitinuf  pus  lK'f«)re  tbe  snetion  is  applied, am 
detect  tbe  Huid.     In  ciLronio  alwceKse^,  even  when  a  lai^  nee 
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IBA,  tt  ttftrn  beijomes  choked  immediately  by  the  flakes  of  cheesy  matter 
Kin^  in  the  tluid,  but  this  nin-ly  happens  before  enouii^lk  Huid  haa  beeu 
Pitaiocd'to  indieuti*  its  nntiirf\ 

k^g.  'J4  rcpitaients  Caxeter's  aspirator,  which  fan  he  converted,  if  necetwiiry, 

Pp*  siphon.      One  stop-ci»ck  C,  xxa  represented  in  the  drawin<r,  closes  both 

ftW.    The  piston  a  l»eiu^  withdrawn,  and  a  vaeunia  M)  produced,  the  cock  c 

Illumed  on  S4»  that,  it  ia  paralWl  to  the  gyriit^^e,  and  the  vacuum  is  thua  put 

is  n)nn<.'>etion  with  Che  needle  D.     Wltile  doing  this,  the  small  cock  at  E  must 

U,-l„^.(i.      If  it  lie  detonuined  to  use  the  apparatus  as  a  siphon,  the  cock  k 

•:  1)6  opened,  and  the  handle  of  the  piston  forced  down  so  as  to  fill  the 

I.   I    "ioJ  dnwiiwunls  from  e  with  the  fluid  already  drawn  fn)m  the 

I  In   c.H'k  r  now  being  turne<l  olV,  the  fluid  will  continue  to  flow. 

Tlir  diagnosis  nf  an  abscess  having  pulsation  communicated  to    it   by   a 

tobju^nt  artery  frum  an  aneurism  will  be  discussed  when  we  come  to  speak 

of  tint  diaease. 

Yngnosis. — Abscesses  vary  greatly  in  danger  accordihg  to  their  nature, 
■ttttion  iiiiil  cuuse.  Pynemic  abscesses  are  necessarily  very  fatal,  lis  they  com- 
•onlj  occur  in  the  viscera,  and  are  a  part  of  a  most  dangerous  general  infective 
("WW.  An  acute  alisccas  is  not  in  itself  a  serious  disease  when  it  can  be 
^fratdand  pat|>erly  treated:  it  becomes  serious  when  situated  in.  an  important 
^K|n  ai  the  hrsin,  lung,  or  kidney  :  when  so  situated  &<t  Vt  1h'  likely  to  burst 
aflooneof  the  large  serous  cavitioii,  or  tt»  implicate  a  joint ;  or  it  may  become 
•rioiw  by  giving  rise  to  general  infeclitm.  Chronic  abscesses  are  frcquently 
*WT  jcnous  atlectious,  as  they  are  often  associated  with  pix»gressive  tuberculous 
imat^  of  boues  or  joints.  Their  %\m  is  anotlier  source  of  dauger.  eB|>ecially 
**  ifct  btfjrc  cavity  is  allowed  to  become  septic  after  opening.  Death  from 
^■ptemia  is  then  very  common.  The  sge  and  state  of  general  health  are 
*fe  itn|M.irtAnt.  In  old  or  very  feeble  jx-rsons  the  pain,  fever  and  discharge, 
tns  frgoi  a  comparatively  smull  al)sress,  may  prove  fatal. 

TacATMKST. — The  treatment  of  suppuration  presents  three  points  requiring 

attention.    The  first  object  should  be  to  prevent  the  formation  of  oiattcr  ;  the 

■ntlotaki'  stefw  for  its  evaouatiim  when  formeil :  and  the  last  to  endeuvonr 

K?  cavity  that  results.     The  treatment  necessary  to  prevent  suppuni- 

\n'U  wounds,  or.  in  other  words,  to  obtain  union  by  first  intention, 

wlbe  faUy  dtwcrik'd  in  Chapter  IX. 

in  which  there  is  no  open  wound,  the  preventive  treatment  of  acute 
is  nothing  more  than  the  7>reventive  treatment  of  inflammation 
-J  (p.  :iii4).      In  chronic  iuHaminations  threatening  to  end  in 
^P["  ;i'--  Constitutional  treatment  doscril>e<l  on  p.  i*i'.>  is  of  the  greatest 

KBiHrtjuirf  m  preventing  its  occurrL-nee. 

Ama  of  Opaaiag. —  In  ttn  Acute  Absoeaa,  the  matter  should  in  alt  cases 
^1*  oat  a«  aooD  oa  its  presence  iti  recognise^l.  When  this  is  done,  the  patient 
• ""'  ■    ^  great   n-lief  ;    the    fever   and  genem!  irritation   8ub«iile 

•■'■'  '     incision  not  t»uly  letting   out    the   pus,   but   rem<iving 

and  relieving  |>ain.     The  rule  of  o|)ening  an  acut^e  al>sc«^  early  is 
•nitivc  when  the  pus  is  formed  in  the  sheaths  of  the  tendons 
**d  ,  ,118  expansions  where  there  is  much  tension  ;  also  when  it  is 

•***i"  ■  ■  1  planes  of  a  liiuh.  under  the  larger  muscles,  where 

**^  itself  extensively.     In  tht»sc  cases,  likewise,  in 

pM  n  kxlged  in  close  proximity  ttj  a  joint  or  under  the  ))erio8tenm,  it 
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SUrrUlUTIOK   and    MhSCEfiS. 


grooved  explorinjir  needle  or  a  tnx-har  may  lit*  intn*diice{|.  The 
is  of  esiK-rial  scrvico  in  CI18O8  in  ^v|li(:h  it  is  tlesimble  U»  witlidruw  k. 
tbe  contained  tinid  for  exaininatiun.  Tht'  nu«L  comtnon  funn  of  lu^ 
coneists  of  an  oxhuuHling  syriii^o  from  wliicli  lead  two  8hort  nouloA 
with  atop-ccKrks.  To  one  of  these  is  fitted  an  india-rublfer  tube.  At  th 
of  wliich  is  a  shaq^  hullow  needle  with  a  torminal  opeaiug.  The  t 
should  twt  have  an  eye  8«mie  thrcixpiaptoi'eof  an  inch  or  more  fntm  the 
as  is  frequently  the  ease.  In  using  the  iuBtrnmont,  it  should  first  bo  ■ 
with  u  sohition  of  earl)olio  acid  (1  in  tO).  liy  thin  we  disinfect  and  cl 
the  needle,  and  prnve  that  e\ery thing  is  in  working  order.  Both  Btop< 
being   ch/AetJ,  the    piston  of  ttio  exhausting  syringe  is  raised    and 


tilaju  at  luWBr  <*mt     i'.  Stnp  cnrk,  {iirltlnK  itio  ii)-r(tii.'r  inc-  • 

c  Nniall  rock,  oitritiiiit  l»t»  t  fttij«  tubr,  )u 


tl>t*  nmllr      tt.  Nf**^lr. 


in  lU  |>osition  by  giving  the  handle  a  quarter  turn.  The  ne«dlo  Is 
poslieil  in  tilt  itn  (>]M-ning  is  linried  l^teneiith  the  skin,  wlien  the  9U>\ 
leading  to  it  is  lunufl  un.  The  vatuium  then  extends  into  the  needle,  1 
this  be  gently  and  steadily  pushed  in  the  ditectiou  of  the  suspected  at 
the  DKiUieat  its  p<.tirjt  enters  a  cavity  containing  pUH  tl)(»  llnid  will  pass  xl\ 
the  syringe.  A  piece  of  glass  is  inteqHJsed  in  the  india-rubber  tube,  8G 
the  naturi!  of  the  Hnid  can  be  seen,  even  if  the  (|inintity  Ik;  small.  It  I 
UKe  of  the  neetllr  in  this  way,  with  the  vacnntu  in  it,  that  f(*nns  the  CM 
featniv  of  the  aspirator  ns  invented  bj  Dieulufoy.  and  distingiiisbcs  it 
the  old  *nf'tifin-trt«'lmr.  It  avoids  the  iM>K«ibility  of  passinir  the  hollow  \ 
o*»ropIetely  through  the  collertivm  of  pus  t>eforc  the  suction  is  appli<-<l,  am 
biliug  to  detect  the  fluid.     In  chronic  abscfsses,  even  when  a  large  a«e 
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it  often  becoint's  chokeil  imnu'diately  hv  r,lic  flukes  uf  clieeey  miitter 
ut  this  rfirely  hapiK-'ns  bL-fore  enout^U  tiuid  baa  been 
obtained 'tn  indicate  it«  uatna'. 

Fig,  H-i  repi-esenta  ('oxeter's  aspinitor,  wliicb  can  be  converted,  if  necessaity, 
iDtoasiphoD.  One  stop-ock  0,  as  r('pi*e.sented  in  the  drawin;jv  clusfs  both 
tabcfi.  The  pisttm  a  l)C'int^  witlidrnvvn,  ond  a  vacmtra  so  prodnct'd,  the  cockc 
isUirued  "ti  .so  thai,  it  iH  [ttintllel  Lo  the  Byriii^i^e,  and  the  vucuutn  is  thu»  put 
la  coDnectioii  with  thu  needk  D.  ^^1lilo  doin^^  LIiIk,  the  small  cock  at  E  most 
hecl<«cd.  If  it  be  determined  to  nse  the  apparatus  as  a  eipboii,  the  cock  K 
must  be  opened,  and  the  handle  of  tlie  piston  forced  down  so  us  to  fill  the 
InQgtalw  passing  downwards  from  K  with  the  Huid  already  drawn  fri>m  the 
rarity.    The  cock  c  now  being  turned  otV,  the  fluid  will  continue  to  flow. 

The  dia£;nosis  of  an  abficeas  having'  puliation  coinmunictited  to  it  by  a 
ittbjwent  aru^ry  from  an  a/wuriitin  will  be  diwui.'JKerl  when  wc  come  to  speak 
uftliot  diseuHe. 

Tiognosia. — ^AbHct'Sses  vary  greatly  in  danger  accordihg  to  tlieir  nature, 
silaatiou  ami  cause.  P)'ajmic  abBcesHes  are  newswirily  very  fatal,  a.s  they  com- 
monly occur  in  the  viscera,  and  are  a  part  of  a  uiost  dauj^erous  i^eneral  infective 
pnoen.  An  acute  alfscess  is  not  in  itself  a  serimiK  disettse  when  it  can  be 
opened  and  ]»iviper)y  treated;  it  becomes  serious  when  situated  in- an  important 
fi(g»n  as  the  brain,  lung,  or  kidney  :  when  so  situated  a-^  t'>  Ite  likely  to  bnrst 
into  one  of  the  large  serous  cavities,  or  t^»  implicate  a  joint ;  or  it.  nmy  become 
«fiow  by  giving  rise  to  general  infection.  Chronic  ahscesscs  are  rre*[uently 
tt7  SL'rious  affections,  a&  they  are  often  assooiatt'd  with  piogresaive  tuherculoutt 
dieease  of  bones  or  joints.  Their  size  is  another  source  of  duuger,  es]jeciully 
if  the  large  cavity  ib  allowed  to  become  septic  alter  opeuiug.  Dcatli  from 
*!ptir«mia  is  then  very  common.  The  age  and  state  of  general  health  are 
«!«)  ira|Kjrtant.  In  old  or  very  feeble  [H?rsi:»ns  the  pain,  fever  and  discharge, 
ifWD  frota  a  comparatively  small  aljscess,  may  prove  fatal. 

Thkatmbst. — The  treatment  of  suppuration  presents  tlirec  points  requiring 
ittpiiti<»n.  The  first  object  should  be  to  prevent  the  formation  (»f  matter  ;  the 
next  to  take  steps  for  its  evacnation  when  tbrined  ;  ami  the  last  to  endeavonr 
toclose  the  cavity  that,  results.  The  treaLment,  necessary  to  |>rDVcnt  suppura- 
tion ia  open  wounds^  o\\  in  other  words,  to  ohtiiin  union  Uy  tirat  inteniion. 
^il  be  folly  deiscril^ed  in  Chapter  IX. 

Incases  in  which  there  is  no  ojwn  wound,  tlie  preventive  treatment  of  acute 
wpporalion  is  nothing  nuirc  than  the  preventive  treatment  uf  intlanimation 
ifready  described  (p.  2il4).  In  chronic  inriaunnatious  threatening  to  end  in 
wppanitioa,  the  constitutional  treatment  described  on  p.  '2'^'.i  is  of  the  greatest 
iojfirirtance  in  preventing  its  oct'UiTence. 

Time  of  Opening. — In  an  Acnte  Absoeaa,  the  matter  should  in  nil  cases 
he  let  out  as  soon  as  its  presence  is  recognised.  When  this  is  done,  the  patient 
»l  oDce  exjieriencea  great  relief;  the  (ever  and  i^enenil  irritation  subside 
niatcrially,  the  free  incision  not  only  letting  out  the  pus,  but  removing 
i/:ibioii  and  relieving  pain.  The  rule  of  opening  an  acute  abscess  early  is 
wpecially  imperative  when  the  pus  is  formed  in  the  sheaths  of  the  tendont 
aud  nndtr  fibrous  expansions  where  there  is  much  tension  ;  also  when  it  is 
^•t&iued  dei'ply  in  the  arcolur  planes  of  a  limb,  under  the  larger  mnscleR,  where 
ithua  tendency  to  diffuse  itself  extensively.  In  those  cases,  likewise,  in 
''Inch  pas  is  lodged  in  close  pn>xiraity  to  a  joint  or  under  the  periosteum,  it 
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I'nder  this  plan  nf  treatment  the  edges  will  Huhftide.  the  surface  < 
«ore  will  bt<:orne  florid,  aud  fjranulatious  vieldiug   abundant  dischai*gi 
speedily  spring  up.     Much  of  the  success  of  this  plan  of  treatment  will  depend 
upon  thr  (-lose  attention  that  is  paid  to  it.     If  the  akin  be  irritable,  resii 
pliuitersliould  not  be  usedjmt  merely  the  soap  or  lead  ;  aud  the  j^IiificerB  fthooljt 
Ik  chanjjed  at  least  every  forty -eight  hours.     If  the  discliarirc  be  vt-ry  ahnn) 
dant.  small  holi*s  Bhuuld  1>c  rut  in  the  stn|)s  to  allow  it  to  cscjifte.     When 
this  mode  of  ta*atmewt  the  edges  of  the  sorc  liave  Ix-en  liroti;rht  down,  aud 
gninulation.s  suflicieutty  stimulated,  an  astringent  lotion  with  l>anda^iug 
advantageously  l)e  aabstituted  for  the  plasters.    Tlie  great  ditheulty  in 
in g  out  this  treatment  in  liospitAl  oul-pntient  praotire,  in  which  tht-  i  i 
usually  seen  only  twice  a   week,  arises    from   the  foul  statu  intu    ^ 
sore   geU  in  the  intervals  of  strapping  ;    it  is  therefopj  very  important 
employ  if  possible  some  antiseptic  mode  of  dressing.     In  order  to  do  this> 
first  necessary  step  is  to  disinfect  the  sore,  which  when  first  seen  ia  u«a 
very  foid.    This  is  by  no  means  so  easy  as  might  be  suppfjscd.     It  can  be 
by  the  frre  application  of  chloride  of  zinc  (gr,  xx.  to  5j.),  but  this  is  very 
ful  ;  another  jilan  is  the  application  of  a  hot  boric  acid  dressing  as  bef 
described,  changed  every  four  hours,  for  two  days,  and  this  is  very  efficient  if 
the  patient  can  only  be  trusted  to  dti  it.     Perhaps  the  best  plan  is  to  powdcC 
the  whole  surface  of  the  sore  with  iodoform  in  crystals  ;  this  is  efficient^  u 
a«  a  rule  iminless.     When  the  sore  is  quite  clean  it  may  be  dressi**!  as  foUom 
apply  a  small  sprinkling  i)f  {xjwdered  iodoform,  over  this  place  a  piece  of  pri 
tective  green  oiled  silk,  then  strap  the  limb,  heating  the  strips  of  plaster  It 
dipping  iticm  ia  a  hot  solution  of  curbolic  acid  (1  in  40),  then  apply  a  (Mirboli 
nuxc  bandutre  from  tlie  f<x)t  to  the  knee  to  protect  the  skin,  over  this  pa 
il  thick  pud  of  carded  oakum  to  absorb  the  discharge,  and  over  all  pUoe  I 
<x>mmon  caliro  liandage.    The  improvement  that  results  from  this  trentmcn 
is  often  most  surijrising. 

Aiiotlier  mode  of  applying  pressure  has  been   introduced  by  Martin,  o 
New  York.     It  c^oiisists  simply  in  the  application  of  a  bandage  made  of  pan 
indiu-nibber,  free  fn»m  snlphur.     The  bandage  is  applied  directly  to  the  son 
^0  dressing  Iteing  nsi-d  when  it  is  on.     It  is  worn  only  by  day  ;  and  at  ni 
nbome  simjde  dressing, //w//7/w  tjrtant,  may  be  used.     The  bandage  is 
applied  :  Before  rising  from  bed  in  the  morning,  the  jwitient  rolls  the 
njund  tht.'  Ifg,  tiiking  care  not  to  pull  it  in  so  doing.     It  mnst  only  j 
smoothly  on  the  limb,  for  any  tnu'tion  might  seriously  im|»tde  the  ciixrnlati 
1'he  patient  now  rises  from  bed.  and  the  slight  increase  in  the  size  of  the  tim 
frr>m  gravitation  of  hloo<I  into  it  tightens  the  bandage  sutheieutly  to  make 
keep  its  |»<cition.    At  night  the  bandage  is  removed,  sponired  with  war 
Wfcter.  and  hung  up  to  dry.     The  leg  must  als^j  l>e  carefully  washed,  and  ti 
•ore  may  Iw  dressed  with  some  simple  lotion.    The  only  JnconvenieDott  of  tl 
tiTtttment   is,  that   from  the  ol>struction  to  the  08ca|w?  of  the  {lerspin^ 
ecxetna   ts  rre<|UentIy  set  tip.     This   is  lH*st  treated  with  some  oxide  ofS 
fiowder,  and  nsually.  after  a  .short  time,  the  leg  seems  to  be*.'i>nie  accuat4>m< 
to  ihe  presence  of  the  Inindagc,  and  uo  further  trouble  is  expi-rienced.     Th 
Lnntmeni  is  usually  very  sucoeasful,  es{>ecially  in  cBjtes  compLuated  by  tl 
prvw-ncr  i.f  vurieOH;  veins. 

The  trracmcat  recommended  by  rnna   of  Hamburg,  will  be  fonnd  ma 
useful,  usfjeciaily  when  the  uloer  is  associated  with  varicose  veins  aadfl 


«  ^'  n  of  carbolic  ackl  (1  in  20)  to  ilisiiifect  the  surnmndiiig 

Tli"  !   :j  may  be  umde  with  an  aljecess-bistoury,  a  Symo'a  sickle- 

kped  knife  or  a  scalpel.    It  should  be  made  either  at  the  point  where 

ion  is  most  distinct,  or  at  the  most  dependent  part,  so  as  to  prevent 
nlnequ«:tit   iHi^n^int;  of  the  matter.     Tiie  bistoury  fihould  l>e  held  8hort,  and 

iifd  i«erpL'Ddiouhirly.     If  the  di'pth  to  be  reached  Ih^  considerable,  the 

of  the  bisioury  Hlmuld  U*  half  tnrned  round  aft«r  its  introdnction,  wlien 

tbt  pofi  velU  up  by  ita  aide  if  the  abnr.eBs  liavo  beun  reached,  the  poiiit  at  ibc 

•me  tinw  bein^  felt  to  move  freely  in  the  cavity  of  the  abetvss.     The  incision 

mart  thru  be  contuined  for  a  moilerate  extent  in  the  direction  of  the  natural 

tolibof  ti)c  skin  of  the  part  if  jx>ssible.  and  always  pai^allel  tu  the  course  uf  the 

Airf  vcsBeU.    The  healing  of  tlie  abscesH  cavity  without  further  suppuration  in 

twtoinly  fa<^-iliiated  by  cleaning  it  out.     This  should  not  be  done  with  any 

^qiicntpin^  instrument  lest  unnecessary  injury  Ije  done  t^:i  the  surrounding 

piiU  toflcDcd  by  inflammation.     The  cleanincr  is  best  effected  by  means  of  a 

piw  of  ipongc,  moifltetied  with  a  scdution  of  corrosive  sublimate  (1  in  '(On). 

inodtrate  dey^-e  of  force  may  be  used  in  order  to  remove  the  sujierlicial 

hymiof  the  wall  of  tl»ecjivity.    The  wivity  must  then  be  dried  by  the  reiteated 

ntrodrn'tiiiu  of   fresh  pieces  of  sponge  scjueezed  as  dry  as   possible.      This 

•nbhing  the  wall  of  an  acute  abs^-ess  necessarily  causes  some  bleeding,  and  in 

^peahiooneft,  ^r  in  thoi^e  in  very  vascular  organs,  it  is  often  wiser  to  omit  it, 

bfltvbea  it  can  Ix;  done  without  causin];  loss  of  blood,  it  certainly  seems  to 

Itonote  rapid  healing.     Any  bleeding  that  mar  occnr  from  the  wall  of  the 

owtfy  k  rery  eiisily  arrested  by  elevation  and  preHSure,     No  antiseptic  seems 

toarmt  auppuration  better  than  tlie  strong  perchIori<Ie  solntion  (1  in  .VJO), 

btt  this  must  only  !«  nsed  with  a  ftj>onj:e,  and  all  o\ci*rs  aflorwards  removed 

tcttitcattfte  poisoning.     If  it  be  thoujrht  iuiidvisable  to  RiK>ni;e  out  the  cavity, 

it  oay  be  fr-?ely  irrijnitcd  with  some  antiseptic   solution.     The  intrmiuction 

"ftnnall  quantity  of  iodoform  is  often  useful  iu  checking  further  suppuration. 

TlieahuMfis  cavity  having  been  opened,  and  cleaned  tf  possible,  it  is  usually 

BBn«»n  :         '.    i.iovision  for  »>me  future dischai*ge.    If  this  be  not  done,  the 

bfi^'ftli*  jd  to  stick  to  each  other,  and  the  cavity  may  become  ijuickly 

4<rad«"(i  with  irt'sh  Iluid.     In  small  abscesses  which  liave  been  freely  opened 

Uitimn>dnction  of  a  small  piece  of  lint  soaked  in  some  antiseptic  lotion  for  a 

^  \imn  will  suffice,  but  if  the  abscess  be  deeply  seated  or  of  lar^  size  a 

tinofef^e  tube  should  be  inserted. 

T*uti  made  (tf  plup;  of  lint  and  metal  drainage  tubes  were  frequently  used 
tf  the  old  SurgiMins  in  the  treatment  of  buppuniting  wounds  and  deep-seated 
•**«»*,  but  the  methodical  use  of  Dritimitjr-tubM  was  introduced  into 
"wxifni  BUTjfical  practice  by  Chaasaignac  in  \Hhh,  The  tubes  should  Ke  made 
<l  ml  india-mbljer,  which  is  the  m<«t  durable,  and  should  have  holes  cut  in 
t^it  n»(ruUr  intervals.  They  should  be  kept  in  a  solution  of  carbolic  acid 
'I  :it  least  L'+  hours  Itefoii'  Iteing  used,  to  render  them  thoroughly 

*i  V   most  corr<.'Spiind  in  siw  t^^t  the  C4ipacity  of  the  cavity  they  are 

^■^QtlMl  to  dnin  ;  nut  so  mnch  because  a  small  tube  could  not  cany  ofl*  all  the 
4iwl  iW escapes,  bnt  l>e(^use  the  larger  tubes  are  less  likely  to  gel  uceidentally 
•Wed,  ami  ibe  Uirger  the  cavity,  tiie  more  serious  wouM  be  the  consequences 
'f  Mob  Ml  aecjdent.  A  couple  tif  threads,  alwut  2  inches  in  length,  must  W 
Mjrind  OBC  to  «K^h  side  of  the  superlicial  end  of  the  tube.  These  lie  upon 
^ifcia  beneith  the  dressing  when  the  tuk*  has  l>een  inserted,  nnd  prevent  its 


^^^^^^^^^^^^^Hm||[Pi|  should  be  found,  and  a  knife  or  Inncct  |«iiiii 
^^^^^^^^^^^^PlHMllttto  branch  of  nerve  piiHsio^  to  it,  n  treatmn&i 

^^^^^^^^^IPI^Ttttt  18  characterised   Uy  redneRs,  swelling*  heat,  ud 
^^^^^^^^^B^mJi)^  «iMi.     The  0</^M  are  sharply  cut.     The  Mur/ats  is  ofta  | 
^^^^^^HH§IHMI  ^^^  ^i^^")  Btasis  in  the  vessels  of  tlic  t^nuiulutitmi,  bnt 
^^^^^^^P^iMBiM^n'tXH!  with  a  thin  yellow  elongh.    The  hasr  is  swulica  und 
^^^^^^r  -irroundinir  li^ues.     The  discharge  is  serxtus  and  oftco 

^^^^HK  ;.„  :  -I-  acute  stage  the  surface  of  the  sore  maybe  dry,  lud 
^^^^■iliMk  11  lltia  onuc  or  scab.  It  arises  most  commonly  in  pei>fi1e  who 
^^^K    V  tud  is  not  unfmiiiently  associated  with  gont.     Any  s<ire  muji 

^^P|M  lulliiined  if  uevdecteil  and  allowed  to  l>ecome  covered  with 

Mi(  U^^iHrt^cn. 
:u,   />MMiva/  must  Ik'  both  general  and  local.     As  a  nile,  the  patieDisire 
^#44v«  ft*r  ptir^in^.     This  may  usually  be  etTecLed  by  a  mercurial  pill,  after 
^m^  •ul|4mto  of  niac^nesia,  5s8.  infusion  of  (juassiii,  ^i.,  may  In:  ^iven  thirr 
UNM*  dtill;   for  li   fi'w  days.     If   the    |»atient    Ik.*   •^uuty,  ten  drops  of   cuiism 
ohh'hit'i  iiit*y  U*  addfd  to  each  dostr.     Locally  the  limb  must   be  elevated,  an"! 
Ibv  |Htllo(it  kt'jtt  in  the  recumbent  fKisitiou.     Hut  applications  will  Xm  fouDil 
aIwh^vs  111  ffive  the  greatest  relief.      Hot  bi>ric  acid  fomentatious  in  mottj 
i>Mai'«  NiK'edily  reduce  the  pain  and  swelling.     Another  excellent  apfilioation  i«' 
tho  hilliiwinjr ;  acetate  of  lead,  588  :  tincture  of  opinm,  5ss  :  watvr,  to  ^v-iij. 
luMir  ti  nuitdl  quantity  of  the  lotion  into  a  saucer  and  add  uu  equal  «|ii- 
boitiiiK  witter:  moist-en  with  this  dilutetl  lotion  a  piece  of  lint  of  ^    1 
lUo  to  CMJVur  the  whole  reddened  area  :  apply  it  warm  and  cover  it  with  oiitid 
Milk,  then   wrap  the  wliole  purt  in  a  sheet   of  cotton-wool.     We   thns  p^j 
wurnith  and  moisture,  with  a  jtowerful  astringent  and  sedative,  and  experieooe 
l(»i«  Hht>wn  that  the  quantity  of  acot^ite  of  lead  preaent  is  aufficient  to  prvveat 
any  diH!oiu|K>Kition  of  the  disolmo^^-s.     If  prefened,  tincture  *'f  l»eUadounji 
may  bi*  suUtttuLed  for  the  tincture  of  opium. 

Slonghiiig  TTlc^r. — When  nut  s{»ecitic,  this  is  iin  increased  degn^o  of  tiio; 
tnlluiued  variety.  iiBimlly  occurring  in  feeble  or  cachectic  statea  of  the  oonsti- 
liition,  and  genenilly  a('fntui«mted  by  a  good  <lenl  of  fever.  The  $urrou$idmf 
nkin  preiUMits  an  angry,  diinky,  refl  blush  ;  ibr  etigejt  are  sharply  out  ;  and  tfae 
nitr/ttc0  iit  covered  with  a  greyish  slough.  The  tliW/mr^e  is  serous  and  i>flensive ; 
ihvre  is  a  neusc  of  heat  and  pain,  and  the  ititlamed  area  is  acutely  temh'r.  The 
tileeruLiun*  nnleAs  arrestotl,  spreads  mpidly. 

'/*  ■  --'1"         iifral  health  must  b**  improved  by  a  uonrisbing  but  un-J 

4iM<  int'd  with  the  use  <>f  cohjlvs.     Opiam  is  of  the  grvaKM 

Valoe.  Mne  gnun  sjn'idd  l>e  given  twice  or  thrice  daily.  The  pmtieut  moftt 
Iw  kefkt  iu  bed,  and  the  {tart  elevated.  If  the  surface  of  the  sore  be  verv  fooi,, 
ii  may  be  sprinkled  with  iodoform,  after  which  hot  fomentations  must  biti 
upjilit^d  to  tlie  whole  reddened  area.  As  the  intlammation  beciimes  lei 
tl(i(  uunii  li^ad  and  opium  lotion  above  mentioned  may  \jv  applied,  and 
lli  liavf  h'jfta rated,  and   the  surface  has  btvome  clean,  the  urdii 

ti'  1  a  healthy  sore  must  be  adopt^-'d.     {i<er  (iangrenc.) 

I'^rm  of  slotighing  ulfH-r  is  not  uncommonly  mot  with  iu  patieotA 

nil-  -     ''thetrs.     It  commences  sometimes  as  a  blob,  whii'h  bursts  ftod 

)>n.>wu  slongh,  including  the  whole  cutis,  but  not  extendinc 

K  fiubcutaneous  tisauc.     The  slough  may  very  gradually 
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■Blv  nr.*e  of  tiu-  inuH(.*lc'  into  the  cuvity  of  tlit*  iibscGHi^,  nod  aluiig 

^P  t  siumlur  piiir  of  dr*'*«iu^'-IVjrceps  \»  pti^ed  :  when  it  reaches 

^Afeoen  the  biiuK'S  are  xpiMU'd  up,  the  iniiscnlur  tibivs  scpumtcd,  and  free 
H^jfTim  lo  tbe  pus.  The  opcuiug  thus  made  must  be  maintained  by  the 
ftaeitiun  of  a  drainage- tube,  or  the  piotient's  condition  will  be  but  little 
|Mnn^  &3  the  ninflriilar  Bbivs  coin*.'  tog;ether  a^^in  »a  sfN.^n  us  the  drcssing- 
liPlPli^  n.'Uiuvi'd,  iiud  ]iro]XT  drainage  lH>in.>r  thuR  rendered  impfkHflible,  the 
1(01  will  tooik  re-!UM^umnlut(!,  and  mny  decoinpoae  and  ^ive  rise  to  septic 
fMooing. 

After  tlie  opcniD<;  has  l)cen  made  the  cavity  left  evuntnully  fills  up  either 

'?  tb«  coftlMccuce  of  the  sides  or  by  pranulatinir  from  the  btittom.     If  from 

,  ibeiilnation  of  the  opening  the  cavity  does  not  ilraiu  pro[»erly  but  becomes 

Bi^  Piled  a^ain  ivitb  pns,a  fresh  incision,  termed  a  "  L-ouuter-oi>ening/' may 

P^tire  to  l.te  ma<le  in  the  most  dcpeudent  part. 

'Hie  treatniCDt  of  the  abscess  from  the  time  it  is  opened  till  the  cavity  is 

^1<««I,  i«  best  carried  ont  by  the  application  of  some  eflicient  absorbent  unti- 

^■^' droBBing.    Any  of  thofle  mentioned  ui  the  precedinj;  Chapter  and  in  that 

"fitlie  Treatment  of  Wounds  may  be  used. 

^l&GBMV  of  urute  ditfuse  suppunition  iu  which  it  may  be  wished  to  continue 

^kapphofttion  uf  wannth  and  muisture  aft<'r  the  incision  Ints  l>eeQ  made, 

^fcitations  of  Iwric  acid  lint  or  of  saliryhV  wool  will  be  found  most  useful. 

In litutttions  in  which  it  is  dilHiult  to  apply  an  efficient  antiwi-ptir  drtssing, as 

■ttti'  of  (he  anus,  the  introduction  of  a  small  (pmntity  of  iodoform 

Hde  \  will  usually  act  as  an  elheient  antiseptic. 

Ltn^ced-meal  [Miultict^s  slumhl  never  he  used  after  an  atrscess  has  Ijcch 
^{■cued  or  has  burst.  They  encoura^^  putrefacbiun  and  suppuration,  and  often 
'•wow  citreniely  foul  when  soaked  in  pus. 

TrMtment  of  Cliroiuc  Abscesses. — Chronic  abscesses  uuiy  be  treate<l 
'•yTttppiu:;  t/v  Aspiiiition  :  by  Aspiration  followed  by  injection  of  some  aiili- 
^ii'  fluid,  with  or  without  previous  washiujtr  out  of  the  sac  ;  by  Incision, 
iMiog,  aud  Bcnipinf^,  followed  by  the  injection  of  iodoform  and  immediate 
vittore  of  t}iu  wound  ;  by  Incision  and  drainage  ;  and,  lastly,  by  Excision  of 

SimpU  Tapftinff  or  Attpsraiion  seldom  effects  a  cure,  bnt  may  occasionally  lie 
^'opUdafl  a  ptdliative  trctitmeut  iu  very  lar^e  chronic  alwcesses,  especially  when 
^l^tient  is  dyinj^'  from  tuliercnlous  or  other  chronic  disease,  or  the  Surgeon 
**  tepomrilr  plaoei]  in  circumstances  which  make  more  efficient  treatment 
U&p4BhW,  One  tapping  will  often  delay  the  bureting  of  the  abscess,  with  its 
•*Jwidsiil  d«ngf  rs,  for  nuuiy  wteks. 

Ta|iping  is  best  done  by  means  of  the  aspirator,  the  method  of  usinjr  which 
'■■•hi«ly  bo<?n  dcacribed  tp.  iaH).  A  large  needle  sliould  be  used,  us  tJje 
poiiiiiften  too  thick  to  flow  through  a  small  one,  and  even  then  the  operation 
"to  fails  oniiig  to  the  pn-sence  of  curdy  matter,  which  chokes  the  n(*edle.  If 
•J  pa  ban  iMit^'ft'd  tin*  syringe,  the  needle  may  sometirnei^  be  cleared  by  forcing 
••wWl.  (he  midle,  but  if  it  becomes  choked  again  at  once,  some 

^'wnirtL  V'Ument  must  be  adopted.     If  the  pus  comes  freely  through 

^ needle,  the  aspiration  should  be  continued  as  long  as  it  flows,  or  until  it 
^WQn darkly  stained  with  bloo^i.  huriug  the  aspiration  the  needle  should 
^  bpt  perfectly  stciwly,  to  avoid  any  needless  tlauiage  to  the  wall  of  the 
and  all  arpiccziug  should  lie  avoided,  as  the  pressure  of  the  atmosphen* 
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the  nicer  heal,  it  constantly  breaks  open  again  ;  or  hsemorihage  may  oocu 
from  a  mptaied  vein  on  its  sarface.  Other  means,  which  will  be  described 
in  a  fatnre  chapter,  must  then  be  taken  for  the  permanent  ooclanon  of  the 
varicose  vessels. 

UlcerB  on  Xuoona  Mambraaes. — Various  forms  of  nicer  occar  opon 
mucous  membranes,  especially  those  of  the  throat,  rectum,  and  genital  organs 
As  these,  however,  are  commonly  specific,  they  will  be  described  hereafter. 

Ulcers  of  mucous  membranes,  when  not  of  a  specific  character,  present  the 
general  appearances  characteristic  of  the  cutaneous  healthy,  inflamed  or  weak 
varieties/ and  require  the  topical  applications  which  have  been  described  m 
suited  to  these  conditions  ;  though  generally  they  will  demand  the  ftee 
employment  of  caustics,  or  astringents,  especially  of  the  nitrate  of  silver. 
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Barker,    Some  indoforrn  cmnlsioii  inuy  Ite  injeotwl  before  the  incision  is 

with  sutures.     The  flusliing  autl  suniping  must  be  performed  with  care, 

^tiie  Surgeon  must  uvoid  tearing  througli  the  bands,  whii  h  are  often  felt 

log  Iht'  cavity,  as  these  may  contain  vessels  of  conBideruble  size.     The 

Fott  capillar)'  hemorrhage  which  sonietimea  occurs  from  the  wall  of  the 

WAj  be  airested  by  firm  pressure. 

Inemoi  and  Ih-ainage  is  the  mode  of  treatment  which  becomes  necessary 

iMMr  or  later  in  many  cases.     It  should,  however,  as  far  as  possible,  be 

nacrrtd  for  cnaen  in  which  the  methods  already  dc^Tibed  are  not  available  or 

Wr  fwled.  The  dangers  attending  the  openiiifi:  of  a  larire  chronic  abscess,  should 

ptttivfcction  of  the  diacharc^es  f<»Uow,  have  already  been  pointed  out.     Efficient 

tttbepcic  meaus  must  be  adopted  to  prevcut  tliis  accident,  and  if  from  any 

ctew*  this  be  oot  possible,   the  dangers   that    follow    the   admission   of  air 

My  be  gruitly  reduced  by  making  free  incisions  and  inserting  large  drainage- 

tobtt.  10  that  the  quantity  of  decomposable  matter  shall  be  reduced  to  u 

i&iniinQDS. 

If  a  chronic  abscess  has  l>een  opened  and,  either  fram  neglect  of  antiseptJc 


^ 
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yratQtiooB  or  failure  of  the  means  adopted,  the  discharges  become  offbnsive, 
^plCieoia  life  may  be  endangei-ed  either  by  the  profuseness  of  the  suppura- 
OWorby  tlie  abeorptioM  of  the  products  of  putrefuctiou.  In  these  circum- 
•Mwi  if  the  alwcesfi  has  been  opened  by  a  small  wound  not  larger  than  is 
"V^'*d  for  the  insertion  of  tlie  draiuiige-tnbe,  it  is  wiser,  if  possible,  to 
tdir|e  the  wound,  or  if  this  be  not  possible,  to  make  a  free  connter-opening. 
1ft  \im  way  by  establishing  [perfect  drainage,  the  danger  of  septic  poisoning  is 
IMlflflBwned.  At  the  same  time  tlie  cavity  may  Ih*  cleaned  out  with  a 
^00^$(mked  in  a  solution  of  chhiride  of  Kinc  (4m  gr.  to  ^j),  and  the  raw 
ttfm  dastetl  with  iuloform,  after  which  an  antiseptic  dressing  may  be 
■Ppiiod.  It  is  piissilile  sometimes  in  this  way  to  render  the  cavity  perfectly 
••pt»c  The  immi.^liate  effect  of  tliis  proceeding  is  usually  to  cause  an 
of  tempemiurc.  soon  followed  by  a  permanent  fail.  Tliis  mcnle  of 
i*  sinx-ially  applicable  to  chronic  abscesses  connected  with  joints. 

V  be  of  great  .si£e  and  deeply  situated  as  in  the  ca.<«e  of  a  fisoas  or 
-. .  *^,  CH)mplet.c  disinfection  is  extremely  difficult.  The  abscess  may 
U«Mhi?d  not  by  injcHion  of  some  antiseptic  solution,  such  as  Condy's  fluid, 
<sUir  acfcd  loUon  (\  in  4(ti,  corrosive  sublimate  (1  in  'JiiOtt),  or  boric  acid, 
^  bj  Uiifl  means  the  offensive  smell  of  the  discharge  may  be  diminished  : 
he Ibr  fUppuniLiiin  is  kept  up,  or  even  incrcJised,  by  the  re{}eiit,ed  application 
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of  tliesc  iiTitatin*^'  tiuids,  uud  ftt  the  wime  tinu',  if  they  aix*  diacuntiudSf^BP 
BijL'Us  of  pntri'factioii  iWMtii  rotiirii.  Callendcr  pointed  out  that  this  '\h  iu  uiaiif 
cases  due  to  t.l»e  iiTejy^nlarity  of  the  cavity  and  tlio  imjiosaibility  of  mukiuj;  th»; 
antiflpptic  reacli  cMtvy  [mrt  of  it,  and  he  therefuiv  recommended  that  the  fluid 
flhonld  be  pumped  in  at  some  degree  of  profisure,  su  as  completely  to  dutciul 
the  sac.  After  this  ha«  been  dom*,  some  antifleptic  difsaing  may  be  applied. 
The  injection  must  he  done  nndcr  an  anawtlietic,  so  as  ooni|(let4.'W  to  relax  the 
parts  round  the  ahw-es.s.  This  treatincnt  luis  been  folhiwed  by  very  ^mA. 
R-aults.  The  solution  Cullender  used  was  the  1  in  20  oarbolic  lotion  diluti^d 
with  half  its  hulk  of  hot  water.  A  very  dilute  solution  of  iodine  has  also  bccni 
need  with  j^'ood  reflults.  Cldonde  of  zinc,  -10  jrrainM  to  tlie  ounce  of  w»ter, 
has  been  employed  for  the  same  purpose  ;  but  it  is  a  dangernUB  remedy,  as  in 
that  strength  it  is  p^twerfully  caustic  and  can  be  safely  iijtplied  only  with  »: 
spongo  as  aliovo  described.  In  injecting  an  abscess-cavity  with  any  aoti-J 
septic  solution,  great  care  must  lie  taken  not  to  use  too  nmch  forw,  or  the 
sac  mar  be  ruptured  and  the  Kuid  tliflfnsed  in  the  areolar  tissue,  an  Acci<lcol 
which  might  Ix;  fatal,  es^icviaily  if  the  stronger  antiseptics  were  being  owdi 
Another  plan  recommended,  is  to  introduce  iodoform  into  the  cavity  by 
means  of  a  brush,  or  on  the  eud  of  the  drainage-tube,  or  by  injecting  it  sa  an 
emulsion  with  glycerine  and  water.  It  must  not  be  forgotten,  however,  thfti 
iodoform  dissolves  verj-  slowly  and  adheres  to  the  wall  of  the  abscess,  so  that 
if  some  is  introduced  daily,  it  may  accumulate  until  a  qujintity  is  present 
sufficient  to  give  rist.-  to  symptoms  of  poisoning.  A  case  of  this  kind  oocarrBd] 
in  University  College  Hospital,  which  nearly  proved  fat4il  liefore  the  caoae 
the  strange  symptoms  from  which  the  |)aticat  sntferud  was  discovered  and 
removed. 

L'soswii  of  the  whole  abscess  wall,  when  such  treatment  is  posaible,  is  j 
undoubtedly  the  lH?st  m(»de  of  curing  many  chroni*!  aliwcesses.  In  the  chronic 
mammary  abscess  the  removal  iif  the  thick  fibrous  wall  greatly  hasl#jn§  \h» 
cure.  In  tuberculous  abscesses  the  same  treatment  is  often  jtussible,  as  iu  tbuM' 
connected  with  joints  and  superficial  bones.  The  removal  of  the  sac  of  ll»' 
ubsoess  is  most  easily  done  by  careful  dissection  with  forceps  and  scalpel  or 
scissors,  the  part  being  made  bloodless  by  Esniatxli's  method.  The  blc^ini; 
is  easily  antsted  by  jiressure  atul  elevntion  of  the  limb. 

Constitutional  Treatment  of  Snppnration. — With  the  view  of  pre* 
veuiintr  the  occurren  ?e  of  suppuration,  the  Surgeon  must  be  careful  to  niaiotMim 
the  iMiwers  of  the  system,  and  not  to  reduce  the  patient  Loo  much,  even  if  lis) 
inHanunation  l>e  of  an  acute  cliaracter  at  the  outset.  Suppuration  is  a  cod- 
ditiou  of  debility,  and  is  esjieciully  priMlisjwsed  to  by  any  pi-eviously  eiii  " 
enfeebled  stale  of  the  system,  or  by  malnutrition.  Another  reason  for  the 
avoidance  of  the  early  employment  of  debilitating  means  is  that,  if  suppunittoo 
once  be  establislked.  the  drain  on  the  system  may  eventnally  be  so  oonsidersble 
as  to  rt(^nire  all  the  [uitiontV  i>o>vum  iu  enable  him  to  liear  n[i  against  it. 
While  the  alrwess  is  diw-harging,  nourishing,  t<»nic,  and  evou  stiuiuUting 
treatment  will  be  requiiX'd  in  pro[»ortion  to  the  amount  of  debility  that  is-^ 
induced.  Amongst  the  most  useful  medicinal  agents  are  mineral  and  \'egetabl«j 
loiiira,  ttie  minend  acids,  and  co«l-liver  oil  in  the  more  chronic  stivgea.  AtteD* 
tion  to  hygienic  rxinditions,  with  change  of  »ir.  and  residence  at  the  se« 
are  also  valuable.  Slumld  hectic  come  on.  the  same  geuenil  tonio  pi 
must  be  adopted,  while  we  have  rvoourse  to  means  adapted  to  meet  the  local 
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^^^^HfiiSff^TMns.  HciMtt  an*  rr(|iiire<l  to  clieck  the  swi-ntiti*.'.  nstrint^cnts  Uj 
^^^Kt  tbi:  iliarrha'a.  und  as  much  mild  nouriBhment  afa  i\w  patient  ^411  bour  to 
Hsuppjit  the  strength. 

H  iljtMOBBHAr.K  L\To  THE  CAViTV  OF  AX  ^Vbstess  ift  not  of  imfre<^uent 
^Buxarrvucc.  It  m»y  arise  from  three  s^uirces  :  I.  Oozin^r  of  b]o<)d  fmui  the 
^^^Kitlar  wall  of  Uio  nhscef^s  :  2.  Uhreration  into  u  rein  ;  i\.  Ulceration  or 
^^Hbfhini!  of  the  coats  of  »  neii^^hhoiirint;  artery. 

^m  The  bleeding  whiili  (NourB  from  the  abscess-wall  is  the  ruo8t.  frequent, 
^■And  tbi*  ti-uttt  im^HirtHiit.  It  sometiiues  takes  ])la(\-  before  the  ahsci^ss  is  opejied, 
^■llk-  |ias  thiit  escfl|ves  iK'iuf^  then  tmiud  to  be  snniouB  and  mixed  with  einnll 
^^^■ruln.  Mon.'  commonly  it  uccurv  u^fter  thr  opening  of  rhe  nliscess,  in  ron- 
^^^|tt€Dce  probably  of  the  wall  having  lost  the  8Up}K»rt  of  thi-  contained  pua. 
wtktEii  iU*j  vessels  iu  the  soft  tissues  give  wuy  and  the  ca\ity  speedily  fills  witli 

»htoo<!.  In  tliese  cases  the  haemorrhage  may  be  arrested  by  laying  the  cavity 
i»r  tiie  sImogsb  fn^cly  open  and  turning'-  out  the  coagnia,  when  tho  bleeding 
uoatlj  oraAM  as  soon  ns  the  interior  is  exposed  to  the  cold  air.  Should  this 
ML  it  mar  be  necessan.*  to  stutf  the  cavity  with  8ome  Hntiseptic  material  as 
iodofonn-  or  «idicylic-wool,  and  to  f^ltply  pressure  with  Ji  bandage.  When  the 
mtitr  is  cl>*»irit^,  the  vascular  ^raiiulatioiiH  which  form  upon  it^  walls  may 
biwd  ^"cry  freely  if  any  pressure  be  accidentally  brought  to  bear  on  the  reins 
leading  from  the  part.  In  this  case  the  bleeding  ceases  immediately  the 
pRiBure  is  removed. 

Haeinorrlnigv  from  TJlceration  extending  into  a  neighbouring  Vein,  is 

nvcvfisarily  for  more  seri'-iii).     It  lia:<  ugunlly  iiupputied  trum  hluu^cby  aljficesseB, 

fonaed  in  the  neck  as  a  conseipieuce  of  gcarliitina  iu  strumous  and  unhealthy 

1       nidiTMlaals,  oiienin';  up  the  internal  jri^nlar  vein.     But  it  may  arise,  iude[ien- 

1       deaUr  of  any  ifpecific  intlammat)4m«in  c4iehectic  patients.    In  these  distressing 

Ihe  only  trc«tment  that  can  be  adojtted  is,  to  plug  the  cavity  of  the 

In  this  way  the  fatjil  event  may  be  for  a  time  perhaps  delayed  ;  but 

Hkiaeritablf  oltimately.  the  blood  bursting  forth  by  the  sides  of  the  plugs 

« tboe  Iierouie   h^osened,  or   as   the   slonjrhing   opens  np   the   vein    more 

aidel;. 

If  the  hjfmt  >rrhage  arise  from  tlie  ITlceration  of  a  large  Artery,  the  case 

••wwiril)  U-cumea  one  of  extreme  ur^'cmy.     I  have  known  this  condition  to 

*^^r  in  the  n«!k  nud  in  the  thi>?h  ;   in  the  neck  from  slonghy  scarlatinal 

•^•oEii  implicating  the  carotid  :  in  the  thigh,  from  the  extension  of  ulcera- 

m  ftt.Hn  abacesaes  and  siuuseK  to  the  deep  femoral.     When  this  untoward 

•■■pJkatitrn  of  aljsi't'rtfl  «>ccun*  iu  thf  neck,  tin-   hiemon*hage   is  usually  so 

•Jfe  and  »«t  pnifuse  that  the  Surgeon  has  not  time  to  tie  the  carotid  before 

^  «  cxtmgiiished.    A.  J.  Pepper  has,  however,  recordetl  a  case  of  severe 

rfi-        '■  r  pcarlet  fever,  which  w»w  repeated  several  timcp,  and  finally 

\l  <d  by  ligature  of  tho  common  a\rotid.     The  juitient  was  a 

«i?wl  :iH.  und  mad(^  a  good  recnvery.     In  the  thigh  the  case  is  not  ao 

•fpat.      Wuniings  by  pepcitted  sinall  hu;morrha^cs  may  have  enabled   the 

^i^Kvon  (ii  adopt  niruns  lo  restrain  the  bleeding  ;  and,  in  the  case  to  which  1 

^Onktthat  i.f  a  young  man,  the  femnral  artery  was  i.ied  successfully. 

tolia  AMJ  KiSTi'i.A. — After  an  abscess  has  l»oen  <ti«-ncd,  its  cavity  may  not 
8"  iitracting  into  a  narrow  suppnratinir  track,  it  may 

t"  _    Mtion  to  close,  from  which  a  small  i|unntity  of  pas 

itHr  t-xndcs.,  thn«  constituting  a  Sinua  or  Fistula. 
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A  xthitfiRa  suppurating  track  pcnctrnting:  to  a  greater  or  lesa  depth 
the  tiKSues,  cloAcd  at  its  deop  oiid^  aud  (fpcniiig  on  the  mirfuce  of  the 
fistnia  iH  an  ahnornial  cnnimunicatioD  Ix'tween  two  of  the  cavities  of  the 
or  betwiit'n  a  cavit^v  and  the  surface,  or  a  tnw?k  through  which  the  secrel 
eonie  ghin<l  or  hollow  viecus  takes  an  annatural  course.  Thus  we  tal 
sinns  teodin^  down  to  dead  bone,  bat  of  a  recto-vesioAl  fistula,  an  aei 
a  nrinary  fietula.  &c. 

The  Causen  of  this  tiun-ch»surL'  of  an  ahset'sa  may  Ije  referred  to  the 
beads  :  1.  The  presence  of  a  forei^^n  lK«iy,  as  a  piece  of  dciul  Ixine  ; 
passage  of  irritatint;:  matters,  as  nriue.  fieces,  naliva,  &c.,  through  the! 
8.  The  oontractioa  of  uci^hlM^uring  muscles  :  as  when  the  aV»wcHB 
neigh boarh(.iod  of  the  sphincter  nni,  and  as  occasionally  happtcns  in 
aboDt  the  limbs  ;  and  4.  The  presence  of  an  insufficiently  drained 
the  bottom  of  the  sinus. 

The  orifice  of  a  sluus  or  Hstula  when  situated  in  hard  and  coudei 
is  often  very  small,  depresiied,  and  i>erhap8  covered  by  a  scab.      In 
it  is  commonly  larj,'e  and  widely  open  ;  when  communicating  with 
are  usually  soft,  Horid  granulations  obstnictinp  it. 

iSlructinr. — A  sinus  consists  of  a  narrow  channel,  often  long  and 
having  an  external  orifice  usually  somewhat  protulicrant.  and  situated 
or  among  loose  florid  gmnulatious.  The  walls  of  this  channel,  wbi 
always  indurated,  are  lined  by  a  layer  of  imperfectly-forraiHl  granal 
exuding  pus.  If  the  orifice  be  occluded,  thiH  pus  will  colteot  within  the 
and,  distending  its  walls,  reconvert  it  into  an  abv^ess.  In  structure,  tbfl 
a  ainus  may  be  taid  to  l>e  a  long,  naiTow,  chronic  abscess,  with  a 
external  aperture. 

The  grauulation-tissne  of  a  sinus,  like  that  of  any  other  grannh 
contracts  in  healing,  and  conseipiently  a  healed  sinns  leaves  a  deeiT 
in  the  skin.  This  is  the  best  evidence  of  thorough  healing:  a  sinn 
always  be  expected  to  break  open  again  if  it  skins  over  supertioiallj  v 
dimpling. 

A  listula  may  difi'er  in  no  respect  from  a  sinus  when  its  lejigth 
able,  as  in  many  anal  and  uretliral  fistulte,  but  when  it  foruts  mei 
communicating  channel  between  two  cavities,  us  between  the  recCti: 
vagina,  or  between  Iht.'  surface  and  a  cavity  t<r  duct,  as  in  a  tracb 
salivary  fistula,  the  granulations  may  become  completely  covered  by  e] 
continuous  wiih  thai  on  each  side,  and  no  cure  is  possible  till  this  hi 
away  or  dcstrnycd. 

The  Treatment  of  a  sinns  or  fistula  has  reference  to  its  cause 
iostaooe  ;  for,  until  the  foreign  body  or  the  iusuflicient  drainage  thot^ 
open  and  maintains  the  discharge  has  been  removed,  it  will  be  nil 
attempt  its  cloeure.  After  the  removal  of  the  olisiaolc  to  healing,  n 
endeavour  to  proinirc  obliteration  of  tlie  sinus  by  one  of  ihR^e  metbodto 
1.  /*;YAJl//^  by  means  of  a  roller  and  graduated  compress,  so  asj 
adiiesion  uf  its  i>p}w>ftite  Hides,  is  useful  in  those  casen  in  which  the  I 
recent,  without,  much  nurroundiug  indiiniliou,  and  so  silnuted.  as 
trunk,  that  prt*ssurr>  itmu  easily  be  applie<l. 

:f.  A  more  healthy  condition  may  often  be  produced  in  the  Hinos 
ing  it  from  time  to  time  with  ••  red  wash/'  or  with  tincture  of  iodu 
introduction  of  iodoform  in  crystals  by  meiuis  of  a  catheter  or 
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^'••upif*  Bnch  as  arf.'  nscd  in  the  ti-eatinent  of  froiion'hrea  ;  hy  pissinp  r  pmbe 
««t«Ml  rith  nitmte  of  ftilver  to  the  l>ott.om  ;  by  inserkini:  w  rlminajre-tnhp. 

!*,  Serapin//  airmj  the  callous  nud  imporfectly  gjannlatinp;  sides  nf  the  sintiB 
ti^iMtns  of  a  amail  shBrp  spoon  (Fij^.  90).  or  destroying  them  hy  means  of  a 
prf-b<>t  vrire  or  the  thermo-cautery,  is  a  very  efficacious  means  of  setting  up  a 
Mv&nd  bea]tbier  actum  in  the  part,  and  so  brintring  about  closniv  of  the 
(■ml.  The  galranic  cauten-  will  often  be  found  most  convenient,  ae  the  ^nrc 
CM  U-  intr<>dnce<l  cold  and  heated  m  5<7«,  and  the  danger  of  wandering  from 
the  tHM-'k  of  the  giuns  is  thns  avoitled. 

Iq  many  cases,  scrubbing  with  a  sponge  soaked  in  a  solution  of  oldoride  of 
Mnc(40  gr.  til  53/'.  and  held  in  a  pair  of  forceps,  i?  very  nsefol. 

i.  TIhi  last  methinl  oonsista  in  hijing  o/v-h  Iha  sinus  from  end  to  end,  and 
M^^Mlring  the  wound  so  that  it  miiy  hoal  from  the  bottom  ;  in  this  way 
i^P^hiDg  muscles,  that  have  kept  it  open  by  their  con  tract  ions,  may  also 
besA  at  rest.  The  division  of  the  sinus  should  bo  made  with  a  probe-pointed 
biilouiy,  introduced  throuirh  the  extenial  opening  either  by  the  aid  of  a  director 
orwithout  such  assistance.  The  o|)ei-ation  should  be  done  ettectually,  thesinujs 
l«iDir  followed  as  far  as  is  ]inideiit,  and  laid  open  as  completely  as  p(.>8sible. 
?^i'  fistala?,  as  the  fistula  in  ano,  require  similar  treatment. 

5.  Fi«tn!:e  which  are  lined  by  a  complete  epithelial  covering,  as  many 
Jppo- vaginal,  recto-vaginal,  and  rccto-vesical  fistulfc,  can  be  cured  only  by 
Iprpying  this,  either  by  cutting  or  scraping  it  away,  or  by  c&nterlBation. 
way  «ich  fistnlie  rc(|uiTe  plastic  oj>emtion8  for  their  cure. 


2-JO 


UICEHATION. 


CHAFl^EK     VI. 


I 


DLCERATIOX. 

TXloeration  is  h  pro^rC'.'t.sivo  il< 'struct ion  of  liic  tisHncs.  in  wtiicli  the 
parts  HL'C'iM   ('.>  mi.>lt  awnv  iiiUi  n  lifjuid  difioharge  without  rlic  scparatiuo 
visible  purtioHH  of  duad  tlEsuc.    The  meaniag  of  the  term  will  l>c  made  m^ 
cl«ur  hy  u  fow  exaniploft.     If  apiece  of  skin  U-  killid,  as  by  a  ntusiic,  or 
mechanical  vioUfiice,  there  ix  at  tir.«t  \\u  Kohition  nf  ctmtiiuiity,  the  dead  tin 
la  e\'erjwherc   eontinuous   with    the  iivine:  :    hut   within   a    lew    httrirs  thr 
phenomena  of  iuHamniatiun  niauifest  thtiusolvts  in  tht-  fturroundinj;  Utiug 
tiitsiies,  thus  imfierfcctljr  mnrkirifr  out  the  HmitRof  the  part  that  is  killeil.     E)r 
iibouttbe  second  or  third  day  the  line  between  tlie  dead  and  Itvint:  K<coiiu4 
more  clearly  tletined,  tlie  cutiele  at  the  inarjriii  uf  the  livini,'  jmrt  l>ecom-g  looiCt 
and  in  rained  by  tluid  lienenih  it,  and  at  liuit  cornea  away.  fX{)()Hiu^  a  nanx>(r 
raw  surface  discburgin}?  pus  ;  the  liviiijj  tisKues  whiehlie  in  iinnie<liHte  c<mt»rt  j 
with  the  dead  then  seem  gr^ulually  tvi  melt  away  into  the  piindcnt  diachar^H 
till  u  complete  solution  of  continuity  is  established,  the  dead  imit,  or  'SUmgh,"  T 
being   loo«.?iio<l    and    finally   cast   ofl'.     This    process,   by  which  a  slough  \% 
8e|*arate<l  from  the  parts  lit-neath,  takes  ]»laci;  entirely  at  the  ex|)ense  of  tbf 
livinjr   titt-^nes  ;  it   is  sprtken  of  tw*  ulceration,  and  the  sore  led  is  called  a 
■imple  alc«r. 

The  effect  produced  by  the  inttculation  of  the  poison  of  a  soft  chancre  fonni 
another  excellent  example  of  ulceration.  AVithin  twenty-four  hours  of  ihc 
ino4'ulation  a  small  inHanje<l  sjHtt  appears,  with  redness,  swellinj:  and  itching:  bt 
the  third  day  the  cuticle  is  raisi-d  by  a  drop  of  pus  :  when  the  thin  *.'pidemii« 
is  removed  a  small  \Vi\  sore  is  seen,  from  which  pus  exudes  :  this  slowlj 
oxtendx,  the  dincharge  l>eing  purulent,  and  at  no  time  do  any  \mh\f*  iNtrtioaw 
of  deikd  tissue  come  away  with  it ;  the  sunoanding  tissues  show  the  ordinary 
signs  of  inflammation.  Such  a  sore  is  a  specific  ulcer,  the  irritant  which 
causes  it  l>eing  a  g(K>cif1c  poison. 

A  third  form  of  ulwration,  differing  esKcntiaily  fnim  the  two  preceding,  b 
socn  in  the  later  stages  of  the  growth  of  maligmint  ttimours.  Tlius  an 
epithelioma  commtuct-s  us  a  Rmall  Inmi  gr(»w(h,  which  infiltrates  the  surround- 
ing tissues.  By  the  pressure  of  the  growth  which  forces  its  ^^  the 
interstices  of  the  structures  which  it  is  invading,  the  original  i\~  ^ajr 
ibbaorbed.  and  the  cancrr-tiKsue  c<imcs  to  tx*cupy  their  pinw.  When  fi»r 
growth  reaches  a  certain  size  its  lentral  i>arts  degenrnitr,  soften  and  bitak 
down,  and  a  loss  of  substance  takes  plmx*.  As  th<*  disease  progit4«cs  the 
surn*unding  tiKsuc  hKromes  in\adod  nnd  destroyed  by  the  canct^runs  erowth. 
whidi  in  its  turn  bnakH  down  und  inelta  jiway  snpcrfir-iftjly.  Thus  the  most 
extensive  tii'.struclioti  nniy  lake  placr,  This  proems  is  dt'-ii-riln^d  as  ukvrnfciuo. 
although  Ihti'  tfirn-  may  U*  no  tnn-  inHammation,  an<1  tTn-  f^^ultiog  sore  is 
tsalletl  a  mali|pi&nt  ulcer. 

All  thi-Kc  forms  of  ulceration  hu\i'  one  fi^itnre  in  CMUinion  :  the  oriciml 
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VKitt«  Bret  itifiltmted  by  cells  foreign  to  the  i>art,  whicb  deatror  them  aud 

■^Upjr  tlieir  pkce;  then  in  their  turn  the  new  cells  periah,  and  are  thrown  uf( 

Wprrficially  with  a  liuid  discharge,  and  thua  u  progressive  flestruction  of  tissae 

tKKui  ^ilnoe.     In  the  tirst  two  exumpU's  the  invadinfj;  cells  arc  the  leucocytes 

\o  mitfTfttiiil  from  thebk»od  vessels,  and  in  the  last  they  are  the  special 

he  malignant  growth. 

in  (be  present  chapter  we  have  to  deal  only  with  uk-eralion  as  it  occurs  as 

*  pirt  of  the  Jtrocess  of  inflammation. 

Ad  nlivr  passes  through  two  stn^rcs,  viz.  1.  Extension  ;  and  'L  Repair.     To 
the  former  of  these  only  is  the  term  "  ulceration  "  applied. 

PATHtn»CY. — The  process  of  ulceration  when  dependent  on  inflummatiou 
iuudly  novds  a  detailed  description,  as  it  differs  in  no  essential  feature  from 
Ifaat  iiln:«dy  descrihed  as  taking  place  in  the  formation  of  an  al>8cess,  the  only 
miiatioQ  tiein^  that  iu  the  luttor  (Mise  the  formation  of  pus  and  destruction  of 
■MM  lake  place  in  a  rlot^d  ftpace,  while  in  the  former  they  iH*cur  upjii  a 
bffaoe.  The  Keiionititin  tif  u  dead  [liccc  of  ti&sue  from  the  surronndin^  living 
parU  u  thus  accomplished.  The  tissue  immediately  in  contact  with  that 
ttU  kdeod  must  necessarily  have  snti'ered  to  some  extent  from  the  injury 
^Hb  bu  cmnaed  the  mischief,  and  its  vitality  thus  l>eing  lowered,  the 
enena  of  inHnmmation  are  manifested  in  it  with  an  intensity  corre- 
dinj^  to  thi!  decree  of  damiige,  and  conset|Uently  diminishing  as  we  recede 
rom  the  parts  that  have  been  actually  killed.  Whtrc  the  living  tissues  touch 
th«^  dead  the  c^mdition  of  stasis  will  he  reached,  and  those  venacls  which  pass 
from  the  dead  to  the  livin*^  ti>«ne  will  become  plugfjed  with  clots  extending  as 
W  %fk  the  next  hrnnrh  in  the  living  parts.  Beyond  the  area  of  stasis  we  tind 
ihtt  of  rtianied  Hnw,  ;tccumnlation  of  leucocytes,  and  migration;  and,  beyond 
this  again,  that  of  simple  dilatation  with  increased  n^pidity  of  flow.  The 
vidtlt  of  tiie  area  in  which  these  intlammatory  phenomena  take  place  varies 
gnatly.  It  may  be  merely  microscopic,  as  iu  the  separation  of  a  piece  of  dead 
Sm  '  ■   icui  been  |»reventod  frcni  deconifHtsing  by  antist^ptic  treatmetit,  ur 

It  ii.  i  ;  for  half  an  inch  or  more.     C^ccasioually  these  vasinilar  condi- 

tioa»c«u  ite  rec*»gtii«*<l  clinically  by  theeftect  [troducod  by  the  pressure  of  the 
fciUer;  in  the  area  of  Hnxion  it  is  soircely  possible  to  roniovc  the  finger  l)efore 
the  lirilliant  n>d  colour  has  returned ;  in  that  of  retarded  How  a  second  or 
ftoniQAy  elapse  befor*?  the  pale  mark  made  by  the  linger  has  regained  its  retl 
OOkor,  aud  the  tint  in  this  area  is  a  uum-  dusky  red  than  in  that  of  fluxion  : 
ffltiB  «mall  nnl  dots  may  l»e  noticed  in  the  pale  [Mitch  formed  by  the 
of  the  linger,  indiratmg  points  at  which  some  retl  corpui^cles  have 
cioipnl  from  the  distended  vessels.  Lastly,  close  to  the  dead  tissue  is  a  dark 
f^  '  i!:ered  by  pressure,  indicating  the  area  of  stasis  and  thrombosis,  in 

*'  .  itiy  red  corpuscles  have  escaped  from  the  damaged  vessels.    From 

Ihtnowiii  m  tl»*  stage  of  retarded  ^i^'^t  abundant  exudation  of  blood-plasma 
amlmigraUon  of  the  corpuscles  take  placj.  The  wandering  colls  move  in  great 
UAliai  into  tho  passive  layer  of  tissue  tonching  the  dead  part,  and  by  their 
inMrn   '  -iich  remains  of  viuUity  ns  may  lie  left;  the  original  tissue 

tfiiUi  a:  urates,  its  place  becomes  (occupied  by  elosely -packed  leuco- 

■TtttiUiB  IrrnxK-ytes  in  contact  with  the  irriUiting  dead  tissue  in  their  turn 
4*1!aWfate,  and  becoming  gninnlnr  and  losing  their  adhesion,  are  separated 
frvn  au!li  4»ther  by  the  mtous  exudation  from  the  neighbouring  vessels,  and 
thinB  ia  formed  and  the  process  of  i^'peration  is  completed.    Wlien  this  has 
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taken  place  a  iturface  is  left  coveivd  superficially  by  a  aniform  layer  of  ddim 
packed  cells  derived  from  the  white  corpuftcles  which  have  migrated  from  tb» 
veeseU.  Sach  a  gurfacc  is  a  simple  ulcer.  The  dead  tissue  whioh  acu»d  %$  i 
foreipi  body  beinir  removed,  if  no  further  snun^c  of  irritatiou  Ik;  jirem-iii,  the 
Burroundinjr  tissues  recover  from  their  impaired  vitality,  the  infhuTMimtifn 
subsides,  raijfratioii  ceiiscs,  and  the  process  of  repair  cinnmeneea.  This  prT»»'r« 
will  be  deBcriU'd  in  the  next  ehapter  with  repair  in  jiceneral.  (>fiv  Union  by 
the  St^cond  luteation). 

numeration,  uk  it  LK^eurs  from  the  inoculation  of  a  Hjieoific  poisrjn,  as  in  the 
example  of  the  c^ft  chancre  before  given,  diflers  in  n*i  res|)ect  fn)tn  that  jtMt 
descril^ed,  except  that  at  no  time  is  there  u  visible  piece  of  dead  tissue  cast  off, 
and  that  the  irritant  which  causes  the  process  is  developed  persistently  in  tha 
discharges,  and,  unless  it  Ix;  in  ft<tnie  way  destroyed,  may  continue  to  matntaia 
the  destructive  proress  almost  indelinitely.  It  is  evident  that  if  the  irritadii^ 
virofi  devel(»i)e<l  in  the  sore  is  of  sutTiclent  intensity,  it  may  f'aujw-  death  of  th 
tisanes  before  tbo  jiroL-ess  tif  absorption  of  the  orij^inal  struetures  and  subfttitu 
tion  of  a  mass  of  leucocytes  for  them  has  hud  time  to  t)e  completcid.  It  ta 
under  these  cirenmstanceR  that  ulceration  merjrfs  into  spn^adinj^  gnnjrrenc,  ih* 
tissues  no  lon<;rer  np|>caring  to  melt  away  in  the  tiipiid  discharges,  hut  rGiuaiQ* 
inc  as  a  soft,  partially  disiiit«*jrnUed  sloujrh  on  the  surfuce  of  the  sore. 

The  process  of  formation  of  an  ulcer  in  skin  which  has  long  sofTered  fmiii 
chronic  inflaramiition  has  been  well  described  by  Billroth.  "  Let  us  suppofMc," 
he  says,  "  that  we  have  a  ohnmic  inflammation  of  the  skin  r»f  the  leg,  say  oa 
the  anterior  surface  of  its  lower  third.  The  skin  is  traversed  by  dilated 
vefisels,  hence  it  is  redder  than  normal;  it  is  swollen,  partly  from  sen?QB| 
partly  from  plastic  intiltrutii)n  :  and  it  is  sensitive  to  pressunr.  Wnndfring 
cells  arc  infiltriueil,  e8])ecially  iu  the  superficial  parts  of  the  cutis  :  this  rcnden 
the  papiilffi  lonjrer  and  more  succulent;  the  development  of  the  oi*lls  of  the 
rete  Malpighii  also  becomes  more  plentiful,  aud  its  superficial  layers  do  not 
pass  into  the  normal  horny  state:  the  connective  tissue  of  the  (capillary  layer 
is  Bofter,  and  b<'<'omes  partly  gelatinous.  Xow,  slight  friction  at  any  jMiiui 
suffices  to  remove  the  soft,  thin,  homy  layer  of  the  epidermis.  This  exp«B»e* 
the  cell-layer  of  the  rete  Mulpiirhii ;  new  irritation  is  set  up,  and  the  n*snlt  is 
a  suppurating  surface,  whose  npiter  layer  consists  of  wandering  cells,  the  loiwr 
of  greatly  degf^neraUMl  and  enlarged  cutaneous  fiapilla?!.  If  at  this  stage  thr 
part  were  kept  Ht  p^Tlect  rest,  and  prot-ected  from  further  irritation,  the  epi- 
demiis  wunUl  l>e  ^ratluaily  regenerated,  and  the  still  sii|>ertieial  ulcer  would 
cicatrise.  But  usnally  the  slight  superficial  wound  is  too  little  noticed,  it  tji 
exposed  to  new  irritations  of  xiirious  kinds;  there  are  siijipuration  and  tuolr- 
cular  destruction  of  the  c\|»<»«etl  inflamed  tissue,  then  of  the  papillit,  and  the 
result  is  a  loss  of  snlistance  which  gradually  grows  dce|>er  luid  wider  :  the  ulcer 
is  fnlly  formed." 

Causas. — Thr  romlitions  ^^sf-nfiaJ  io  nlaraHon  wm  \ — I.  An  irritant  aetiog 
oD  a  limited  portion  of  the  living  tissues  with  sufneicnt  intensity  tn  caoas  ths 
stage  of  retanlcd  flow  in  the  vessels  with  abundant  migration  of  Inncocytes. 
culmhuiting  in  stoftis  and  death  in  the  piirts  most  dire<*tly  arted  on.  :f.  A 
pcrsistenl  action  of  the  irritant  for  a  sufficient  time. 

We  havr  lx*fore  aeen.  in  the  Chapter  on  Inflammation  and  SuppiiniLioii, 
that  the  effect  pnxhiceil  on  a  living  tissue  by  an  irritant  depends  partly  on  the 
intensitv  of  the  irritJint  itself,  nnd  |iartly  on  the  power  of  nislstanoe  of  the 
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HHHPCr,  in  other  words,  their  degree  of  vitality.  Consequent ly«  the  causes 
of  aioeratioa.  like  those  of  iuflaiuuiutiou  iu  general,  are  divided  into  Pre- 
dlsposiag»  or  those  which  render  the  tissues  liable  to  sufTcT  st^vfi-uly  h-om 
injuri-'t:*!  iutliienct'S  Hy  impnirinj^  their  vitality;  and  Exciting,  or,  in  other 
wonN,  thf  iiijariou8  influenct-s  themselves, 

Pr«di<posiiig  Causes. — Everything  that  acts  as  a  j^rodisposing  cause  of 
inQaromation  is  also  a  predii^posing  cause  of  ulceration  (see  p.  I7:f),  and  the 
followiiiij  may  bo  raenti4»ned  as  amongst  the  most  im|H)rtant.  They  aixi  chiefly 
coaditinns  that  int<*rfi'rc  in  some  way  with  the  nutrition  nf  a  part.  A  feebk* 
cLTC-nlation.  such  as  ofien  exists  in  the  lower  liml)s,  in  the  alee  of  the  nose,  and 
in  newly  formud  or  recently  cicatrised  tissues,  predisposes  to  the  I'ornialion  of 
nloera.  As  age  advances,  nutrition  becomes  impaired  and  the  circulation  less 
active^  and  sliebt  causen  suffice  to  toad  to  disintegration  of  the  stinictui'e  of  a 
ptfC  Hence  we  commonly  see  ulcers  of  the  legs  in  elderly  people,  more  |)ttr- 
Ckolftrly  amonest  the  iK>orer  classts,  arising  from  slight  irritation  or  pressure. 
Plutftcnt  off  from  connection  with  a  healthy  nen*e-centrc  ulcerate  readily,  as 
tbe  nates  in  paraplegia. 

T»Ric8  that  have  been  passively  congestcKl  for  a  long  time  are  apt  to  inflame 

nader  Ifae  influence  of  some  tritling  exciting  cause,  and  to  run  rajjidly  into 

aloanikin.     This  nsually  commences  in   the  centre  of  the  pnrt,  where  tbe 

QBtritioii  is  lowest;  liere  a  small  sore  furms,  which  exudes  thin  unhealthy 

poi^  and  iBpidly  cxt<?nds.    tSo  long  as  tbe  sore  is  inHamed^  it  continues  to 

ipread,  and  i^epair  cannot  take  place.     In  some  cases  in  which,  from  the 

akjoT«  causes,  the  vitality  has  been  greatly  lowered,  the  exciting  caut^e  which 

•:•  risi*  to  ulceration  may  be  so  sUght  as  tt>  c'sca|x;  detection. 

rimrked  in  srrofnla,  scnr\7,  and  syphilis.     In  mauy  forms  of 

tabcrrntoas  and  syphilitic  nlcoration  the  process  rtsembles  in  many  respects 

that  of  malignant  ulrertition — the  chronic  inftamraatory  products  first  form- 

Tni5  a  solid  maw  of  very  slow  growth,  almf«t  like  a  tumour,  which  ultimately 

dc^nemtes  and  softeits  in  the  centre,  and  is  discharged  su[>erficially,  leaving 

i  taw  surface,  which  slowly  spreads  by  ulceration.     These  form  a  connecting 

link  Inrtwvea  simple  inflammatory  nlceratiou  and  ulceration  from  malignant 

grwTths. 

Xxcitmg  Causes. — The  dinfct  exciting  causes  of  ulceration  act  chietly  on 
tltt ilm  ;inii  rniunns  membranes,  and  are  very  various  in  character  : — 

I.  The  most  rapidly  spreading  forms  of  ulceration  arise  from  Rpecific  infec- 
tiTB  (K)iKins.  iw  iu  phiigedrenic  ulcers,  hoH]iit«l  gangrene,  soft  chancre,  the  sore 
*fcr«lof  acarlet  fever,  and  in  many  syphilitic  ulcerations.  Moat  of  rhese,  at 
^  mue  time,  cause  iicnte  inflammation,  extending  to  s<ime  distance  l)eyond 
titt«ttin  which  destructiou  of  the  tissues  is  visibly  taking  place.  In  such 
•■i the  Jiction  «tf  the  initant  may  be  so  acute,  and  the  destrnctioii  of  the 
"■ow  10  rapid,  that  the  migratvr}'  cells  may  not  have  completely  displaced 
^••ipQal  structures  befoiv  disintegration  occurs.  Microscopic  shreds  of  tlie 
•^tisBMa  are  then  to  t>e  found  in  the  pus,  which  (xmtains  fewer  genuine 
P*«>Ili«nd  ansameA  often  the  form  of  a  dirty  brownish  fluid,  discoloured  by 
**WB4eti-«p  red  corpuscles  from  thedisintegmtinglaytr  of  tissue.  When  the 
'''Wl  11  morr  f»otcnt  still,  and  [M-netrat^is  into  the  surrounding  parts,  destroy- 
•f  thwn  rapidly  before  any  extensive  migration  has  had  time  to  t4ikc  place, 
■J^  uf  diaorgiiuised  tissue  couslituting  **  slougiis  **  are  formeil,  which  00m- 
P^KetfooTW  the  surface,  and  the  discharge  may  be  merely  serous  fluid,  scarcely 
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turbid  with  cells.  The  whole  proc-etis  thos  merges  into  ^Dgrene.  No  shfli^^ 
line  can  be  drawn  between  sprendinj^  gaDgrcnous  inflammation  and  ulccnuvm, 
and  wc  call  the  intermt'diate  oonditionR  by  such  names  ra  sloaghingf  gangrraon 
or  pharcdiKuic  iiUTiiitton. 

'Z.  In  pa.  Is  which   have  h)ng  suOered  fntin   chronic  infliimuiation,  alight  I 
mechiinicul  and  cbemicut  caaKcs  ^ivc  rise  U>  olcerution.  I 

3.  Ulceration  sometimes  commencefl  in  the  crypt*,  or  folhcle*.  which  open 
on  mucoDK  Hurfaceii,  as  a  consequence  t'f  catarrhal  inflammation,  with  aoeamo- 
lation  of  secretion  within  their  cavities.  It  leads  to  the  formation  of  circaUr 
depressed  ulcers. 

4.  hi  some  general  diseases,  acoomfianied  by  the  formation  of  veiioles  or 
pustnlcK  on  tlie  cutaneous  surface,  ulcers  may  be  left  when  they  Imrst^  aa  to 
small-fKfXy  pemplugnSr  syphilitic  rupia,  and  in^casionally  in  (;hicken-pox.  > 

fi.  Any  injurious  influence^  whether  chemical  or  mcchaiiicnl.  which  caoam 
the  death  of  a  ]>art»  necessitatofl  the  occun^ence  of  ulceraiion  for  the  separatioo 
of  the  dead  ti^ue,  and  the  sore  so  left  is  an  ulcer.  Long-continued  pnrasure  is 
a  common  causv. 

Ti.  In  some  8|)ecific  cases,  as  before  stated,  ulceratiou  is  preocde<l  liy  thr 
fcirmatinn  of  a  morbid  growth,  as  a  syphilitic  gumma,  tnlx^rcle,  or  a  mali^ant 
tutiioiir, 

SituatioA. — Ulcers  may  be  situat-ed  upon  any  part  of  the  ontanoom  snrftee 
as  the  ivsuU  of  loes  of  substance  fron»  wnund  or  other  injury.  Syphilitic  or 
strumous  ulcers  may  appear  ou  almost  any  part  either  of  the  bkin  or  thr 
mncijus  membranes,  but  they  most  frequently  occur  in  particular  8ituftti'>na,  m 
on  the  penis,  lips,  t<mguc,  or  rectum.  Of  all  forniK,  however,  perhaps  the  ron*l 
common  with  which  we  have  to  deal,  is  the  simple  ulcer  of  the  leg,  so  fh^jueutU 
seen  in  hospital  out-patient  rooms.  The  lower  half  of  the  leg  is  the  u»aal  i 
seat  of  these  simple  ulcers,  the  skin  of  that  part;  l>eing  much  t^xfHj«rd  tu  I 
mechanical  violence,  and  very  prone  to  congestion  from  p4wition,  from  varirosr 
veins,  and  from  its  great  distance  from  the  centre  of  circulation.  In  adTanced 
life,  moreover,  degonemtive  changes  in  the  art»?ries  of  the  leg  obstrnriing  the 
How  of  bloiMj  are  veiy  common.  Ulcere  that  form  here  are  slow  in  healing, 
and  very  likely  to  recur,  because  the  conditions  that  le<l  to  their  fonmUioii 
may  still  exist :  also  there  is  often  but  a  very  thin  layer  of  subcutanoous  fat  j 
betwi-vn  the  skin  and  the  tibia,  and,  consetiuently,  there  is  a  great  t-endcncy 
for  the  under  snrfacc  of  the  st.'ar  to  adhere  to  the  bone. 

(tC.VKRAL  Trkatmknt  OK  ULCEiUTiny. — In  the  I^ocal  Treatment  of 
oloeration,  the  Snrgton  must  Ix^  guided  by  the  sjx-cial  conditions  pif^t-nied  by  i 
tlie  nJoer,  as  presently  described;  hut  there  are  stmio  ftoints  which  demaad 
attention  in  all  cases.  I.  ?>vcry  source  of  irritoti<m  which  could  catuu-  inflam- 
mation, or  maintain  it  if  pp'sent,  vaweX  be  carefully  removed;  for  while 
inflammation  is  present  no  proper  tvjiarative  prr>ccss  can  go  nu.  Thus,  if  the 
ulceraiion  Is.-  due  to  the  presence  of  a  sp)eciHc  ])oison,  as  in  the  case  of  a 
soft  cbHurre,  this  must  be  destroyed  by  antiseptic  or  caustic  applicjititms.  la 
simple  sortit  the  Mirfkce  must  Im-  preserved  from  friction,  ihi*  part  must  be  kept 
at  rest,  and  the  drcomp(«siticin  of  the  discharges  most  Ix'  prevent^^l  by  proper 
applirutions.  i\  The  t-irculati'in  must  Ik*  niuintinncil  in  a  normal  state,  lK»th 
ongi-Miion  and  l<x*al  ampmin  l>eing  gnardrd  against;  as,  witliouc  a  normal 
supply  and  a  ftnlTlciently  rapid  change  of  bltxid.  the  growth  of  the  re^MmLfinr  I 
tiasne  carmot   take  place.     Coustriction  must  therefore  he  avoidini,  nnd  tb« 
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be  plftt'ed  in  fiiirli  a  [Ktsition  as  will  favour  tlie  retum  of  blood  from 
Proper   ItK.nd  applicutioiis  adapted  to  the  nature   of   tho   case   must 
be  employed^  coDJoiniKl  with  uniform  pressure,  to  support  the  dilated  and 
.wtttkened  vef«elfl  of  th«  part. 

Th'*  Conatitatioxial  Treatment  must  bo  carefally  attended  to.     Unless 

lis  U-  done,  the  l»esi  re;:nhued  local  meaKures   m«y  he  employed  in  vain. 

(Cention  t*i  the  diifesiive  orjraus,  and  improvement  of  the  coustitution,  if  it 

lus  or  syphilitic,  will  do  more  in  these  t^ses  than  any  other  means 

iplifth.    Thf  nutriiioii  of  the  patient  requirea  due  care. 


VAAI0O8     rORUS     OF     U£.C1!B8. 

Wbcn  alcen  occur  in  the  skin,  as  the  result  of  non-specific  disease,  they 
oaj  bo  arrantred  under  the  Following  heads :  the  FTealtliy ;  the  Weak  ;  the 
Indolent  :  tlie  Irritable  ;  the  Inflamed  ;  the  Phagedienic  or  Sloughing;  and 
Taricttw.'.  Besides  thtse  varieties,  each  of  which  is  marked  by  distinct 
•haratte-ristics,  viiri<ms  other  forms  of  ulceration  depending  on  specitic  causes^ 
thr  Syphilitic,  Tiil>ercnlona,  Lupoid,  Cancerous,  &c.,  are  met  with  ;  all  of 
IS  be  treated  of  in  their  spwial  ehapt^jrH. 
ieties  presented  by  uleers  are  by  no  means  dependent  on  local 
issodStJODs  merely,  but  are  in  a  great  measure  owinii^  to  constitutional  causes. 
tmleedr  the  aspect  of  the  ulcer,  and  the  character  of  its  granulations  and  of 
tU  diacliarge,  are  ex<tellcnt  indicutions  of  the  general  condition  of  the  patient 
at  wtll  as  vf  the  local  distrane. 

la  fltndyiog  an  ulcer  clinically,  we  have  to  {)ay  attention  to  the  following 
poinU  :  1.  The  surrounding  skin.  i.  The  edges  of  the  sore.  X  The  surface 
\l  the  son'.  4.  The  base  of  the  sore.  5.  The  nature  of  the  discharge  :  and 
[  fi.  Pain  and  tenderness. 

Healthy  Orannlating  Bore. — The  funrouTtdinff  skvt  is  tret  from 

J  then'  isnn  i-lmnge  in  it  lu'vond  slight  liyjx»riemia  close  to  the  margin 

«C  the  sore  :    fA/  ed/ffa  are  rigular  in  outline,  shelve  gradually  down  to  the 

^nhct  of  the  sure,  and  are  marked  by  three  zones  of  i-olour,  an  outer  o{»ai]uc 

»Ute,  a  middle  njmle&ccnt  blue,  and  an   inner  dark  red,  as  described  in  the 

<^*er  on   Repair.     The  stirfofe  is  slightly  depressed,  and  thickly  studded 

*Hh  florid  red  granulations,  firm  in  structure  and  uniform  in  size,  each  being 

ibnut  a«  lar^e  iis  half  a  mustard  seed.     Th(  ba^c  of  tlie  gore  is  soft,  and  not 

■^Iwrent  ^•  di-ep-sent^id  structures,  as  bones  or  fa-seia?.     The  rfw^/f/zn/*  will, 

lodtr  ordinary  circumstances,  be  thick,  creamy,  laudable  pus  ;  bnt  by  care- 

**nt  eiolnding  every  source  of  iiTitatinn.  it    may  Ik*   mode  to  assume  a 

iwic»  or  lets  serons  character.     There  is  no  ;oti'w  or  irntlrmess.     It  is  the 

^'C  of  our  treatment  in  all  cases  tu  bring  the  other  forms  of  ulcer  into  this 

«ftlition. 

Ttaatmeat. — In  the  management  of  the  healthy  grannlating  sore,  the 
***MJiK-Dt  ohould  be  as  simple  as  piossiblc  ;  the  application  of  some  simple 
^"•ttDg  and  the  pressure  of  a  bandage  usually  enable  it  to  cicatrise. 
■^^a  the  beet  of  all  antiftepticM  for  this  pnii^ose  is  a  concentrated  solution 
*  ^oricaoid.  A  pi<:re  of  lint  exactly  the  size  of  the*  sore  is  moistened  with 
^^Ifltitm  and  pnt  on  the  surface  ;  over  this  must  be  placed  a  piece  of  oiled 
"^"thin  fini^tApercha  liwno.  overlapping  the  lint  in  all  directions  for  about 

T  2 


ipO-      1 

1^  T 


one-oi^hth  of  an  inch.     Uniform  prcseare  is  secua^d  wicb  a  hanckgc,  and  iht 
dressing  iiuihi  be  chanj^ed  at  least  daily. 

Boric  iicid  lint,  wetteil  with  the  lotion,  may  bo  applied  to  foul  sorea  in  the 
same  way  ;    when  the  sore  bcc<"tines  jterfectly  liealthy  und  free  from  dec-cizipo* 
Bition,  its  anrface  mHy  Ikj  proteeti'd  from  the  direct  action  of  the  antiseptic 
ooverin;.'  it  with  the  j^^reen  oiled  silk  dipped  in  the  lotion  before  heinjy»ppliod 
over  this  the  boric  *irid  lint  nmy  l)e  filaced  either  wet  or  dry  to  absorb 
discbBf^c.     Another  excellent  application  to  a  healthy  iileer  i)$  the  boric  add 
ointment  spread  on  tliin  muftin,  the  whule  l>eiu;^  dij)pe<1  in  the  lotion  U*  make 
it  apply  itwlf  smoothly  before  being  fmt  on  the  snre  :  over  this  muy  l>e  plac«d 
a  )>ad  of  salicylic  wool  to  C4itch  the  discharge,  the  whole  beiuK  secured  b/a 
handafre. 

furbolic  acid  solution  r2  per  cent.)  has  the  great  disadvnntage 
irriUiting  when  first  applied,  and,  as  the  acid  becdmes  rapidly  vulai  ,   ■ 

soon  becomes  inefficient. 

If,  from  any  reason,  it  may  be  considered  desirable  to  dress  the  sor* 
fre«juentl>',  a  more  loHtint;  dressing  may  be  applied  tl^ns  :  wn«h  the  sort 
the  surrounding  skin  well  with  a  solution  of  CHrlMilic  acid  (1  in  40)  ;  pot  OD  a 
in'we  of  tlie  jjroteetive  green  oiled  bilk,  completely  covering  the  raw  sorfaca, 
imd  tlien  apply  the  carbolic  gauze  dressing,  as  desi^ribcd  in  the  Treatment  of 
AVounibi  (Chap.  L\.).     If  economy  be  of  conM^jueuce.  one  layer  of  gaiue  may 
l>e  applied  to  keep  the  leg  clean,  over  this  maybe  plai-ed  a  thick  pad  of  carded 
oakum,  and  the  whole  covered  by  a  common  l>auduge.     If  the  carlxdic  add 
gauze  irritate  the  skin,  its  place  may  be  taken  by  eucalyptus  gauze,  or  the    n 
part  may  be  eareloped  in  a  sheet  of  iodoform  wool,  salicylic  wool  ur  somcl 
absorbent  mercurial  dressing.      By  any  of  these   moiles  of  treatment  it^ 
is  possible  to  get  the  ulcer  into  so  clean  a  state,  and  so  far  to  diminish  iu 
discharge,  that  it  nball  not  l)e  ueceaaary  to  change  the  dressing  more  than  una 
a  week.     It  will  be  uljserved  that  the  object  of  these  modes  of  drewsiog  in  In 
protect  the  B«.'re  from  every  p»«sible  source  of  irritation,  including  not  onW  llir 
products  of  putrefaction,  hut  also  the  aDtisej)tic  ageut  whicli  is  cmplo}*e<l  U* 
prevent  decomp<«ition.    Sometimes,  however,  as  has  already  l>Gcn  aiat^id,  tb« 
healini:  proc^ess  is  retarded  or  arrested  in  consequeuot*  of  the  extent  of  th^ 
ulcer.     In  such  ojsch,  the  transplantation  of  cuticle  will,  by  aflonling  c«ntn« 
<if  cicatrisation,  expedite  the  cure. 

Whatever  mode  of  treatment  l*e  adopted,  if  the  ulcer  be  on  the  leg,  n^  in 
tied  with  elevation  of  the  limb  has  more  inllnence  thim  any  other  condition  in 

fastening  the  cure. 

f  Bkin-OraAiag. — The  fact  that  freshly  separated  jmrta  if  initnirdiaxelr  rt- 
ftpplie*.!  to  a  raw  surface  may  contract  wlhosions  to  it  and  retain  their  viulttv 
w»J5  dem«»nstrau*d  loujf  ago.  Uunter  showed  that  ti-eth  could  Ik  aucccwfull'v 
transplanted,  and  that  the  spurs  of  a  young  cock  could  he  "made  to  grow  on  hi* 
comb ;  "  Walther  that  the  button  of  bone  removed  by  a  trephine,  if  roinaeited, 
will  coDtmct  fnith  adhesions,  and  many  SurgMjus  had  recorded  uskcs  of  ad- 
heaion  of  freshly  separated  j>ort.iona  of  the  nose  or  chin.  But  little  pnictical 
uae  was  made  *if  tbeso  obaervBtiona  till  lU-vcrdin  suggeated  in  iHilu  that 
tron8|iUnl«:d  cuticle  might  be  used  to  hasten  tlie  cicatriaatioa  of  gimialauuit; 
Barface«. 
The  gn»wth  of  new  epithelium  o^*c^  the  surface  of  a  sore  take*  plaoe  fnm 

Mke  epithelial  c<;lls  at  its  margin  ;  and  Reverdin  showed  tliat  by  planting  «»■» 
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^^H^fr<*«lilr  svparatprl  cuticle  on  the  jjranulntint:  Burfnce,  each  can  he  made 

^^^^■1  centre  for  the  (^'vetopme.nt  of  new  epichotinn],  which,  sprendin*;  in  nil 

pSIreeHdDS,  coaleeccs  nitb  timt  growing  from  the  Riirroundinjr  ekin,  and  thus 

Ln^Ndly  covers  the  sore.     The  coverin*;  ol*  the  Burfuce  with  epithehum  is.  how- 

[•rer,  onlr  a  part  of  cicatrisation,  the  contraction  of  the  gran uhition- tissue  and 

Lttft  dercJopment  into  fibrons  tissne  forming  an  equally  esfeeiitial  process.     The 

hopes  tint  were  entertainud  at  one  time,  that  by  the  grafting  of  cuticle  the 

contractioD  of  the  scar,  which  rauses  such  extensive  defonnity  in  the  case  of 

l«]gc  bams,  c^ald  lie  prevente<i,  have  been  but  inifKTfectlr  realised.    The 

froooft  ofgraflinp,  in  fact^  in  many  cases  amounts  to  little  more  than  dressing 

tlw  wrc  with  enticlc,  if  sueh  an  exyiression  may  be  allowed,  the  new  epithelium 

Offl*  growing  over  the  surface  long  before  the  develojunent  of  the  fibroua 

tiflOt  of  the  scar  has  made  any  appreciable  progress.     In  such   t^ses  the 

dottrix  formed  id  very  weak  and  apt  to  break  dow7i — ranch  more  readily  than 

the  acar  produced  by  the  natm*al  procese  of  healing.    Moreover,  even  after 

MOoOBfal  gratting,  much  contraction  frerjuently  takes  place  as  the  graniilation- 

tiiMe  becomes  completely  develojH'd  into  fibrous  tissue.     Still,  however,  trana- 

pbntAtion  of  cuticle  is  of  great  use  in  promoting  the  healing  of  lai'ge  sores ; 

•ad  probably,  although  it  doe.<9  not  prevent  the  Bubsequenc  contiiiction,  it  does 

in  some  cases  lessen  its  amonnt. 

The  prooeaa  of  rransplantatiou  of  cuticle  is  ae  follows:    If  the  sore  be  not 

sAtrpUOt  H  should  be  dressed  every  four  hours  with  boric  liiit  moistened  with 

a  Concentrated  solution  of  boric  acid.    In  abuut  forty-eight  hours  the  sore  will 

W  free  from  septic  matter.    A  piece  of  skin  on  some  sound  purt  of  the  l^ody — 

the  outside  of  the  erm,  for  instance — aliont  the  size  of  an  oat,  is  pinched  iip 

with  »  pair  of  forcejw,  and  5nii)ped  off  with  carved  scissors.     The  whole 

I  thicknrss  of  the  skin  need  not  be  separated,  but  merely  the  cuticle  down  to 

ttd  iaclnding  the  papillary  layer  of  the  true  skin,  so  as  just  to  draw  blood. 

1   The  operation,  when  ]>roperly  performed,  is  almost  painless.     The  little  patch 

of  caliele  is  now  placed,  with  the  niw  side  downwards,  on  the  snrface  of  the 

olnr,  Qsre  being  taken  not  to  injure  the  granulutious  iu  so  doing.    It  is  better 

'"W^  sevenil  small  gi'aft^  of  skin  than  one  large  one.     Each  gmft  is  now 

<wvotd  with  a  small  piece  of  "  green  protective,"  and  the  ulcer  is  dresseii  with 

I    iUiin  kyer  of  boric  acid  ointment  spread  on  muslin,  and  dipjted  in  1>oric  acid 

I    ten  before  being  applied.     Over  this  again  mnst  be  placed  a  thick  layer  of 

f    Wofcnn  or  salicylic  w<k»1.      The  dressing  may  then  be  left  andisturbed  for 

I     toBf  ijaya. 

I  U  frtKjDcntly  luvpf>ons  that  by  the  third  or  fourth  day  the  graft  has  entirely 
I  ™«pp'*'^t  hut  bocoraca  again  recogni-'^able  u  few  days  after.  This  is  due  to 
I  ^v  desqaamation  of  tlie  opaque  corneous  layer  of  tiie  tniusiilanted  cuticle 
'  l«T!»iirnnly  the  thin  tninsjiai-vnt  Malpighian  layer  behind;  the  reappearance 
luft  takes  place  as  soon  as  sufficient  new  epithelium  has  grown  to  be 
L    "^>'o  Opaque. 

I  ^<«  Uie  snoceis  of  this  little  operation,  it  is  necessary  that  the  grannlating 
I  ■dux,  OQ  to  which  the  transplantation  is  made,  should  be  a  healthy  one,  and 
I  ^  Ihe  prooesB  of  cicatrisation  should  have  commenced  at  its  edges. 
I  ^Htou  many  grafts  are  ntquired,  and  especially  if  the  patient  be  old  or 
I  "''^tni  It  may  bo  convenient  to  obtain  some  from  another  [terson.  It  must 
[  ^Wlbr|;ollen  that  syphilis  may  be  communicated  iu  this  way  If  the  grafts 
I   *B taken  from  a  |ienon  suSering  from  th^t  disease  in  its  activestage.    Deubel 
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reconls  a  cuso  in  wliich,  to  rc[mir  jraat  loss  of  skin  from  j^anprenons  erTsipelas  in 
an  old  man.  •jrnfU  witc  (nkeri  i'roin  his  son.  The  treutniynt  wus  np|>iireullr 
soooenfiil.  and  couipk'tc  healing  t.o<»k  place,  but  soon  aftiTwards  spreading 
aloera  formed,  and  tlic>  wholu  stur  wus  ilestt'oyctl.  liosi'ola  Hp]K:arx-d  ten  wecb 
ftfter  tJie  firHt  gralt  was  applied,  and  \rtt6  followed  b^  mucous  tnbercles  in  ifav 
moatL.  The  son  was  found  to  liave  c<»iidylomata  about  the  anus,  and  bad 
•alTorefl  riglilwti  niontliK  kfore  from  a  hard  cliancrc. 

The  methotl  of  Mkiu-graftiutr  rL-conimcudcd  by  Thiersch  is  now  Urgtl/ 
employed  in  the  treatment  <tf  ^granulating  surfaces.  It  is  (H^rformed  m 
follows  :  The  granulations  are  scra[)ed  away  to  the  firm  un<lerlyin<;  tiaioe. 
mkI  tlie  Ineniorrha^a*  arresteii  hy  spon^'-pressure.  The  ^mlLs  are  inadi*  bj 
onttinj^  the  thinnest  possible  slices  with  a  liroud.  flat  razor  from  somi-  part  ol 
the  patient's  IkxIv,  preferably  the  outer  siirlrtce  of  the  forearm  or  the  front  vf 
the  thigh.  Strijjs  measuring  lour  inches  in  length  untl  three-ijuartcrt  of  *d 
inch  in  breadth  can  thn.s  be  obtained,  and  will  live  if  applied  to  ti)«  iif 
Mirfuoe.  The  (frafts  should  l»e  nmde  slightly  to  overlap  each  other  h^wcUm 
the  edge«  of  the  raw  surface,  and  the  latter,  if  of  only  moderate  Bize,  abft  Ic 
tbos  ccmipletetj  corered.  The  whole  is  covered  with  protcc^tivc  oiled  silk,  ml 
a  ganse  dreaaiDg  applio<].  The  surface  from  which  the  grafts  ure  reniowdii 
npidir  covered  with  epithelium,  iw  In  tlie  healing  of  a  burn  of  tlie  thiid 
degree  (ace  p.  ;tl).S).  The  heuting  pro<]uced  by  Thiersch's  method  is  pe^ 
faeciuue  the  weak  granulations  are  scraped  away,  and,  for  the  same 
the  cM>ntTaction  uf  the  cicatrix  is  much  diminished. 

OpeTBtiou  wounds,  which  it  is  fuund  impossible  to  doac  by  suturing,  can 
bo  trMU*d  in  Qus  j<ainu  way;  thus,  Wuteon  C'hcyne  hiui  sacrccssnilly  U0c<l  Uir 
■Mtbod  aft4;r  excision  of  the  breast  in  cases  where  free  removal  of  akin  mt^ 
neonmjv  the  akin  grafts  being  placed  on  the  surface  of  the  pectoral 
miiaclc. 

Tn«  ffkin-Graftmg,  that  is  to  say,  the  transplantation  of  pi>rtions  of  llitr 
oofUpltfLe  thicka*-«i  of  the  skin,  has  fre<juently  l)een  performed  for  tlu-  restoca* 
Xioitk  of  jMirtions  of  lost  skin  from  the  face.  The  details  of  this  operation  as  it 
it  pvrftinned  for  (M^tropion  will  Ik*  found  in  the  chnpter  on  i'lastio  Sargery 
(Cliap.  LVIL).  It  iH  esiiential  that  every  vestige  t>f  KuixuitaneoiiM  fat  ahoold 
be  TT>iiic/Ted  from  the  under  Hiirfacs  of  the  cutis,  otherwise  it  will  alinoil 
i«rUiu)y  fail  (o  unit'*  in  its  new  !>iluatiun.  Skin  transplanteti  in  this  way  aill 
Mn'Tf,  either  to  a  freah  raw  surface  or  to  a  grauuliiting  sore,  but  much  mort 
readily  t<i  thr  former.  R.  C.  Lucas  has  shown  that  the  skin  of  the  prepocc, 
being  devoid  cf  fat.  makcn  excellent  grafts  for  a  granulating  sore.  In  hoapiul 
praecioe  tbeopfHjrtnniiies  of  obtaining  the  necessary  material  are  very  fivqurot, 
■Dd  nay  nfiati  he  taken  advantage  of  in  the  treatment  of  the  large grannlatjag 
aor*«  l^t  ttD'T  bums. 

WaaJt  ineer« — This  most  eonnnonly  (»ccurs  from  emollient  appb'catioBa 
ha>  tNg  I'-'-O  r«  lit  tinned  t<Milong,  luid  esix.'i'ially  from  tlie  application  of  |knultiHM 
It  lUtUt'^  (ti-ui  the  healthy  Kure  in  that  the  riifffA  wunt  tlie  healing  line, ^H 
liic  9mfua  ia  railed  above  the  surrounding  skin  and  covered  by  flabby  i4^| 
tmnafvarmt  granulaiioiui  sumetimes  rising  in  exuberant^  gelatinons  mMB 
^fve  thn  edgvM  uf  the  sore.  These  granulations  have  a  feeble  vitality,  and 
n^:  )i.     J*opularly  they  are  siK)ken  of  as  *'  proud  fteah," 

'J  •Htfti  consivta  in  keeping  the  part  elevated  and  carefully  bandaged* 

|d  applying  an  aatringent  dreadng.  to  (he  sore,  such  as  the  ^red  waah,**  or 
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^wieak  totution  of  the  tiulphate  <>f  copjx^r.  Red  wohU  h  prepnred  according 
to  the  folloning  furmulu  :  SalplmLe  of  zinc,  sixteen  graiua  ;  compound 
;tiiicturx*  of  lavender,  two  drachms  ;  water,  eight  ounces.  It  will  be  found  a 
most  useful  application.  The  granulatione  may  al8o  be  touched  from  time  to 
Ume  with  nitrate  of  silver.  Ci^in  will  be  found  a  nscful  application  in 
MM  cues  (p.  21(0. 

BuidolcBt  ur  Callous  Uloer. — Tbia  is  aJwaja  very  chronic.  It  is  aituated 
[vBlialiy  on  the  outer  side  uf  the  lower  extruniity,  between  the  aukle  and  the  calf, 
k4od  it  roo«t  ffvjuently  occurs  iu  men  about  the  middle  period  of  life.  The 
marotmding  skin  is  ooujireeted,  and  usually  presents  the  appearances  indicative 
of  loDgKMDtiuacd  passive  hypenemia,  being  frequently  darkly  pigmented  and 
^ttlvsyv  indoTftted.  The  induration  affecU  the  subcutAniMtus  areolar  tissue, 
[iriiicii  is  solid  and  hniwuy,  and  hrmly  6xe<l  to  the  subjiicent  fa^ia,  or  in  some 
'isacseTea  to  the  hi  me.  There  is  a  total  loss  of  elasticity,  both  in  the  skin 
%ad  in  the  subcutaneous  tissue.  The  epidermis  is  often  scaly  and  des(]uamates 
ia  Urge  flakes.  In  many  coses  the  cause  of  the  mischief  will  be  found  to  be 
'wiooae  veins,  which  have  given  rise  to  chronic  cougestiou  of  the  skin.  The 
UdlfM  of  the  Kire  are  often  irreirular  :  they  are  hanl,  elevated  considerably 
|||*?e  the  eorface  of  the  sure,  and  siuk  abruptly  into  it.  The  surfarf  is  either 
^■plh  and  covered  with  a  yellowish  layer,  or  irregular  and  formed  in  piirtn  uf 
Mb,  fcvble  gniUulatioUH.  The  bnsr  is  hard,  and  tirmly  tixed  to  the  subjacent 
i  fMCiu  or  U>nc.  'J'he  dmchnrge  its  thin  and  serous.  There  is  no  pain  attending 
Uiia  ulcer,  and  its  i»urfuce,  which  ofu>u  attains  a  very  krge  size,  may  usually 
bBtoQcheil  without  the  patient  feeling  it. 
U  is  always  glow  to  heal,  for  ctmtractiou  forms  an  essential  part  of  the 
I  WitiDf^  of  a  son:,  and  the  rigidity  of  the- surrounding  tissue  renders  this 
llnoit  imptHsible. 

TWolmr/)/. — The  principle  of  treatment  here  is  to  soften  the  surrounding 
5«Qe» and  dipn.*iis  the  eilgtis  of  the  sore  by  promoting  absorption  of  clironic 
nftHunaU'ry  products  witli  which  they  are  infiltrated.  When  this  is  acx^om- 
|Bihed,  contraction  becomes  possible,  and  heahng  will  progress.  This  is  best 
iftetcd  by  pr&wure. 

Arery  cthcicnt  plan  of  treatment  is  us  follows  :    The  surface  of  the  ulcer 

nuftirRt  be  nibU^'d  with  nitrate  of  silver,  after  which  three  or  four  layers  of 

''*^  DL-id  hut  dipftcd  in  hot  solution  of  btiric  acid  and  covered  with  oiled 

*ilkiad  rotton*wool  shcmld  l>e  applied  and  changed  every  four  hours.     After 

I    fortviri^t  hours  of  ^his  treatment  the  sure  will  lie  perfectly  dean,  and  may 

|BKfe|atnipped  on  the  plan  recummended  by  Buynton.     The  best  plaster  for 

^^HPtpOftc  is  the   fmplastrum  nftj/tmiji,  to   which  some  of  tlte  frnpiastntm 

^Hm  ii  added  to  make  it  sufliciently  adhesive  ;  this,  spread  upoa  calico, 

^Htalil  be  cat  into  strips  sixtet^u  or  eighteen  inches  in  length,  and  about  an 

r  ttcitsod  a  half  iu  width  ;  the  strii*  are  dipped  in  hot  corbtjlic  or  boric  acid 

toCiao  and  applied  wet;  the  centre  of  the  strip  should  then  be  laid  suiootldy 

<■  Lbe  tide  of  the  limb  opposite  to  the  sore,  and  the  ends,   being  brought 

•'"■Rliare  to  be  crossed  obliquely  over  it.     Strip  after  strip  must  l»e  applied 

^^  way,  antil  the  limb  is  covered  for  a  distance  of  a  couple  of  inches 

'^^aud  below  the  ulcer.     If  the  sore  be  near  the  ankle,  tliia  joint  should 

** ikdnded  in  thc^  stnipping.     Kach  strip  of  plaster  should  be  applied  with 

'Bvtiaatdeprre  of  pressure,  which   may  ofteu  t>e  cousiderable,  and  it  should 

'(Wat  laac  one-third  of  tlic  preceding  strip. 
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the  ci'IIb  into  8pindle-sfmp*;<J  "filtmhliiHts/'  which  arr  unnnirod  in  lines  chieflr 
pantile!  to  \\w  vessels,  Fihrilliiti<tn  now  iiccorn  botwct-n  thf  ceUB»  many  i»f 
which  <liK«|tpoar,  until  only  a  Uw  Haiteiii'd  nncs  remain  amcn'/st  the  Imndki 
i>f  fihrt-s.  At  ihL*  Hnme  timp.  a  crradual  ohlirrratinn  nf  the  abnntlani  vi-sat-L*!  nf 
the  ^lannlntion-tifisne  occnrs,  and  tliufl  finally  the  «urfiiccs  of  the  oripiwil 
wound  lire  (innly  unitt-fl  by  a  thin  layt*r  of  dense  ricatncial  Hbrous  tiAsm*. 

Sf«r-ti«8ue  difl»T«  from  healthy  areolar  tiKgu*!  in  bfing  more  den9(%  in  cm»- 
taiuinjr  no  lyniphatiiTfi,  and  iti  th<*  absenre  i«f  yellow  ulatitic  libree.  It  if*  thi* 
that  gives  a  w^ir  it«  ri(?i<lity  and  want  uf  cIoHlieity.  Very  old  Bcartt  are  M»d 
to  ^leconie  ^'radnally  nmre  cloflely  like  normal  HbronK  tissne,  and  ciYn  Co 
develop  yellow  elastic  tiasue. 

Two  chief  views  are  held  regarding  the  origin  uf  those  ct^lls  of  the  in'tuinlft- 
tion-tissne  from  which  the  now  conne<^tive-tisaue  wlls  an:  form*.tl  :  Ist.  Thnt 
they  are  dt'Vflo|>ed  dimetly  from  the  mi^mtin^  leneoeytes.     Snd.  That  th»^ 
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flK  int.— A  ckatid.  \)it*v  •nrvkn  t>lit  Aft*r  iminti  by  \\\t>  fir^t  iui< 
f|>)Uirlliiln  I'aivrrlitf:  tlix  "lur  ;  m-^  vuuii^  l|l>r>-u>  ti««i(f>  rmi 
vmmU  :  r.  a  1  cin  ;  if/,  «  <wvftt  i;Iuih1  ',  /,  fal.     Tli<-  tiMuo  on  1. 


aro  formed  by  wultiplieation  of  tla-  itri^'inal  cells  of  the  i»arl.  \vhi<;h  entnmenw 
to  divide  as  wion  a.<  the  ten»|H>niry  diunujc  done  them  by  the  injury  bw 
oeaaed    The  difficulties  in  the  way  of  the  observer  arc  great :  the  micrati* 
of  lewH»ryt<*8  more  or  loss  of>8eures  the  orijnnal  cells  of  the  part,  and  a  coi 
nective-tissne  ihI!  in  prot'oss  of  mnlti|tlication  arwumc«  the  form  of  a  {rniop 
small  ci'Ils  riowls  rrscmldin^  liiuciH-ytcs. 

SenftlfiH>n   ha:^  tibfiwu   that  in   the  coniea  a   I088  of  Biiliettanit*  may  l< 
uhtuinMi   wit.lH»ut  intlammation,  and   that,  under  thcfie   eiroannttHncc*,  thf 
oomvnl  I'orpiisrlirft  may  be  seen  to  take  a  direct  part  in  the  proveae 
Zieffler  has  shnwu  that  connective-tissue  can  develoji  in  a  small 
^luH  ehamU'r   pIhc4.m1    bent^tb  the  skin  of  a  <lo(:.  and  he  bi.>}< 
tissue  WiiS   foniied   fnmi   ini^^niU'd  luncocyteH  which   wen;   fouii' 
i-hamticr  soou  after  ifjt  inH'rtian.    Shen*ington  and  llallanee  have  ex{)t*nii 
•in  thr  same  linr«  as  Ziejflcr.     With  full  antisi'ptic  pn*caut.ion»,  thi'V  p| 
fmall  jrUfv  chaml»en  in  the  peritoneal  (^vity  or  sultcntaueoiift  tiwiic  of 
and  gninen-pipi.  atul  examined   the   contents    microscopicaLly  after 
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ling  skin  is  eczematous.  A  jiuste,  wliich  differs  slightly  from  the 
►rigitta)  formula,  is  prepared  by  heiitiug  together  gelatine,  l."i  |iart.9, 
gijmine,  HO  part«,  oxide  of  liuc,  U)  parts,  and  water,  45  parts. 

Tdia  paste,  melted  by  heat,  is  thickly  painted  over  the  affected  portion  of 
Ihc  limb,  and  covered  byatirraly  a])plied  gauze  bandage,  which  Unna  suggests 
stwaid  be  double-headed,  and  crossed  backwards  and  forwards  round  tin-  [mrt. 
Afresh  layer  of  the  liaste  may  Ixi  pjiinted  over  each  layer  of  the  bandage. 
The  dresaiag  can  be  left  iindijiturbed  for  several  days.  Excellent  results  have 
foikiffcd  this  mode  of  treatment. 

Another  mode  of  treating  chronic  alccrs  is  that  which  was  recommended  by 
Snne,  consisting  in  the  application  of  a  blister  to  the  indurated  edges  and 
ibe  surface  of  the  sore,  after  which  some  simple  dressing  is  used.  Tliis  is 
oftn  efficient^  but  if  the  sore  be  of  any  considerable  size,  it  is  possible 
that  the  patient  may  alisorb  sufficient  cantharidin  to  cause  sym[)toms  of 
poiaouiug. 

If  the  edges  of  the  uk'cr  ai*e  so  indornted  that  the  contraction  necessary  for 
bctliug  i^  impossible,  Volkmaiin  reconunL-nds  tlmt  an  incision  should  be  made 
throQ^h  the  iudui-uted  tissues  completely  around  the  ulcer,  and  at  a  short 
datftou;  &om  its  margin. 

Furtlter,  it  must  be  mentioned  that  Thiersch's  method  of  skin-grafting 
Ipt  278^  has  been  successfully  applied  to  the  treatment  of  callous  ulcers.  In 
«M  of  extensive  intractable  ulcui-s,  which  resist  every  method  of  treatment, 
■mputatinu  is  (X'c:isii»nully  required. 

Xnitable  Ulcer. — This  is  met  with  mostly  after  the  middle  jk-riod  of  life. 
It  iSDRiUilly  of  fsniall  size,  and  situated  behind  one  or  other  malleolus.  It  is 
fra^neatly  a  consequeuce  of  varicose  veins.  The  surrotoMi{/  Mkt'n  is  usually 
pwple,  slightly  indurated  and  sometimes  pigmented  ;  the  etfffes  are  slightly 
nnaed,  terj'  irregular  in  outline,  and  present  no  signs  of  healing.  The  surface 
ti  bat  slightly  below  the  level  of  tlie  skin  ;  it  is  either  dark  purf)lish-red  in 
cotonr  nr  covered  with  a  thin  slough.  The  base  is  but  slightly  indurated. 
*Ht  dwhiirgo  is  scanty  and  thin.  The  jxtin  is  the  jjrincijuil  characteristic  ; 
it  i«  cxceediogly  gre;it,  and  usually  worse  at  niglit,  thus  preventing  sleep  and 
^  .'K'luly  disturbing  the  general  health.  In  fact,  such  an  ulcer,  if  unrelieved, 
"iiij  brins:  the  jiatient  into  so  exhausted  a  condition  that  death  may  occur 
frooiiome  apparently  slight  ailment,  such  as  an  attack  of  bronchitis.  Hilton 
poiflteti  out  that  if  the  surface  of  the  sore  be  wirefully  touched  all  over 
with  the  point  of  a  probe,  one  or  more  spots  will  be  JViund  most  acutely 
Lender.  This  is  due  to  the  exposure  f»f  a  nerve-ending  on  the  suifaoe  of  the 
lure. 

la  the  Trmtrtumt  of  tins  ulcer,  sedatives  ut  bedtime  are  often  necessary  to 

"   "1    Mst.     If  Opium  be  used,  the  constipation  must  be  relieved  by  saline 

'  in  the  morning.     The  local  treatuieiit  which  I   have  found  most 

,    is   to   brush   the   surface  of  the  sore  nnd  the  snrronndinfr   parts 

L.LiL  to  time  with  a  strong  solution  of  nitrate  of  silver  (gr.  x.  to  5J.),  and 

tl»cn  to  keep  sedative  remedies,  such  as  lead   and  opium  lotions,  ajvplied 

u>  ii.    If  this  do«}s  not  succeed,  the  surface  of  the  sore  may  1»g  rubbed  with 

wlidnitmte  of  silver  until  a  distinct  slough  is  formerl.     The  trcatmtMit  may 

be  reodered  jwinless  by  the  previous  application  of  u  In  per  cent,  scplution  of 

cocnine  j  the  smarting,  if  there  be  any,  soon  ceases,  and  the  pationt  will  often 

wjoy  after  it  the  first  gooti    night's  rest  he  has  had  for  months.     Hilton 
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the  nicer  heal,  it  constantly  breaks  open  again  ;  or  haemorrhage  may  oodu 
from  a  ruptnrcd  vein  on  its  sarface.  Other  means,  which  will  be  deacribM 
in  a  fntnre  chapter,  mast  then  be  taken  for  the  permanent  occlusion  of  Um 
varicose  Tessels. 

ino«r»  on  Kuooufl  Memtoaaes. — Varions  forms  of  nloer  oocar  npoa 
mucons  membranes,  especially  those  of  the  throat,  rectum,  and  genital  orgam. 
As  these,  however,  are  commonly  specific,  they  will  be  described  herealto. 

Ulcers  of  mucous  membranes,  when  not  of  a  specific  character,  present  the 
jreneral  appearances  characteristic  of  the  cutaneous  healthy,  infiamed  or  wetk 
varieties,'  and  require  the  topical  applications  which  have  been  described  ai 
suited  to  these  conditions  ;  though  generally  they  will  demand  the  fttt 
employment  of  caustics,  or  astringents,  especially  of  the  nitrate  of  silver. 
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CHAPTER    VII. 


THE   PROCESS   OF   REPAIR. 

ILiirixo,  in  the  prece<Iing  chapters,  described  certain  pathological  con- 
ditiow  in  which  interference  with  uonnal  nutrition  and  destrnction  of  tisane 
fonn  the  most  prominent  features,  we  have  now  to  give  a  summary  of  tho 
proocasea  hj  which  repair  takes  place. 

It  will  be  most  convenient  to  consider  repair,  first,  as  it  is  seen  in  the 
union  of  a  simple  wound,  the  surfaces  of  which  can  be  broutjht  accurately 
10  contact  with  each  other  :  and  secondly,  as  it  takes  plac^  in  wounds  in  which 
the  loaB  of  substance  renders  this  impossible,  or  in  which  the  injury  is  such 
thst  an  adherent  portion  of  dead  tissue  must  lie  cast  off  before  any  repair  can 
Uke  place. 

Five  different  modes  of  repair  of  incised  wounds  have  been  described  ; 
I.  Immediate  union  or  direct  p:rowing  to*(ether  of  the  opposed  surfaces. 
1  Vaion  by  primary  adhesion,  through  the  medium  of  a  coaKiilable 
cnuhtion  from  the  opposed  surfact»8.  .3.  Scabbing,  in  which  one  of  the 
»We  processes  occurs  benwitb  a  si;ab  formed  of  the  dried  discharges.  4.  By 
piaalatioa,  in  which  i:mnuIation-tissue  sprinn^n  up  from  the  bottom  and 
wia  ftf  the  wound,  and  tvonlnally  Itecomcs  covered  by  an  epithelial  layer; 
vtd  '1.  By  secondary  adhesion,  in  which  two  ^annlatin^:  surface.^,  l)oing 
pliced  in  contact,  grow  together.  The  first  two  of  these  methods  of  repair 
>»  indoded  under  the  term  "  union  by  the  first  intention,"  and  are  confined 
toinciied  and  punctured  wound*.  The  third  is  in  reality  merely  an  accidental 
rondition  attending  union  by  the  first  intention.  The  last  two  may  occur  in 
mcised  wonuds  if  union  by  firet  intention  fail,  and  are  the  only  means  by 
^id  contused  and  lacerated  wounds^  with  some  rare  exceptions^  have  been 
Iraotn  to  hcaL 

I.  Immediate  Union. — The  direct  growing  together  of  opposite  suriaocs, 

"•Uhout  any    inttTMnini:  sulwtance.  such  as  blood  or  lymph,"  was  first 

<fattnfaed    by    JauKs    ilacartney,   of    Dublin,   in    1«;{8.     •  He   \\m  led   to 

^  opinion  that  such  a  pr(.>ces8  occurred  by  the  observation  of  cases  in  which 

^  tlie  ouorser  signs  of  infiummation,  redness,  swelling,  heat,  and  pain,  with 

Voditiock.  wcnr  wanting.     John  Hunter  had  believed  that  the  bond  of  union 

in  fDcfa  cas«a  was  the  extravasated  blood.    He  thns  described  the  process  as  he 

(RAered  it  to  oocnr  :  **  The  mouths  of  the  vessels  are  soon  shut,  either  by 

mnmlation,  or  their  i)wn  power  of  contraction,"  '*  and  if  then?  should  be  any 

Mtperflaoos  extnivasated  bl(H>d,  we  know  that  it  will  be  afterwards  absorbed. 

Tlie  bloud  being  alivcf  this  uniting  medium  becomes  immediately  a  ^>art  of  oar- 

B,  aad  the  part*  not  IxMug  offended  by  it,  no  irritation  is  pro<luoed.     The 

pnlw^*  are  absorbed,  and  nothing  but  the  coagulating  lymph  is  retained, 

vbwi,  being  the  true  living  bond  of  anion,  afterwards  becomes  vascular.*' 
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The  meant)  of  observation  in  the  time  of  Johii  Hunter  weru  iufenor  tij  thoK 
of  Mticartney,  yet  there  seeniH  little  doubt  that  hlM  descripttun,  cmmuous  an  it 
is,  ctiutairis  fur  more  trnth  than  thut  of  the  later  observer.  During  the  last 
twonly  or  thirty  yearw  the  means  of  studying;  such  (iroceftseH  hare  boon  grmtly 
improved  ;  and  thea-  cun  now  be  no  doubt  that  Huch  a  mr>de  of  uniuQ  aa  tliafi 
described  by  Mucartney  never  takes  place.  It  i^  impofttible  to  make  a  wound 
in  any  vascular  part  wiihout  damo^n^  snfRciently  the  tixsnea  to  cause  a 
ooagnlabte  exudation  to  lake  place,  which,  mixed  with  wandering  cella,  foriM 
the  first  Vtond  of  union  l)ot\vecn  the  opposed  surfaais,  Tlit  quantity  of  thil 
exudation  may,  however,  1x*  so  Ruiall  that  it  can  be  reoognised  only  in  micn>> 
ficopic  preparationt).  cut,  stained,  and  mounted,  aooording  to  the  modern 
methods;  and  it  is  not  surprising,  therefore,  that  it  csca^ied  the  mitioe  of 
fitmier  patholopsts. 

'>,  TTnion  by  primary  adhesion  (Paj^et),  primary  union*  naioa  by 
adhaaiTe  inflammation  (Hunter),  or,  as  it  is  more  rnmrnonty  called, 
ITiiioa  by  the  Tirat  Intention,  is  that  form  of  union  which  tKXurs  withuot 
the  formation  of  piix,  and  in  whicli  the  accompanying  inllammation  is  poffly 
traumatic,  being  strictly  limited  to  the  tiggucs  dirootly  injured  in  the  prt^ 
durtion  of  the  wound.  It  ia  the  fonu  of  union  which  the  Surgeun  aims  al 
obtaining  in  all  wounds  unaccompanied  by  extensive  loas  of  substiuicr,  or  by 
such  a  degree  of  injury  of  the  surface  as  to  cause  sloughing. 

In  onler  that  priintiry  unittn  may  take  place,  the  following  CQtuiifi<fi»9  are 
necessary  :  1.  That  the  wound  be  not  contused  or  lacerated  to  such  a  degree 
as  to  cause  risible  sloughing  of  the  snrfa<:x^  2.  That  the  interposition  of  any 
foreign  bodies  be  carefully  guarded  againrt.  8.  That  the  wonnd  U*  clcm-d, 
and  its  sidc-s  brought  into  accurat*;  apposition.  I.  Thut  the  surfaces  after 
being  brought  together  be  kept  at  perfect  rest.  A.  That  no  c^nsc  of  intlamnia- 
tion  be  introduced  which  shall  tend  to  prolong  the  prooeiB  beyond  the  period 
ncoesaary  for  the  effusion  of  healthy  plastic  exudation^  or  to  make  it  spread 
l*eyoud  the  area  actually  injured  by  the  knife. 

In  studying  union  by  first  intention,  it  is  essential  to  bear  in  mind  the  Ood- 
ditiim  of  the  surface  of  a  clean  incised  wound  immediately  after  its  intliction. 
The  mechunicnl  violence  inflicted  on  the  tiasues  l»y  the  instrument  by  which 
the  wound  was  nmde,  the  expoaurc  to  culd  air,  and  in  the  present  day  in  many 
cases  the  application  of  s<in»e  irritating  chemical  anlisfptic,  have  all  combintd 
to  damage  tin.-  cX|H:»»ed  ti»wiies,  and  to  lower  their  vitality  to  a  dcgnv  snfTicient 
to  give  rL-ie  to  the  pnH'e*s  of  iiiHamuiation.  Here  and  there  in  individual 
oells  or  microscopic  layers  of  tissue  the  damage  is  snificiunt  to  cause  aotusl 
death.  In  tlie  whole  of  the  immediate  surfoce  of  the  wound  the  \itality  tt 
lowered  to  a  degree  i^utHcient  to  cause  stasis  ;  immediately  l»eyond  this  we  find 
retarded  flow  with  i-xudniion  of  liquor  sanguinis  and  migratiun  of  the  white 
oorpUBcles,  and  lieyond  this  again  is  an  ar^a  of  simple  vascular  dilatation — thi' 
degree  of  damage  nwe*sttrily  diminishing  as  we  recede  from  the  parts  dirtctiv 
Umcbed  by  the  cutting  im^trnmont.  Tlie  thickness  uf  the  layer  of  tissue  thsi 
injared  must  necessarily  varj-  with  the  slmrfiness  of  the  instrument  with  which 
tlie  wound  was  made,  the  original  vitality  of  the  tissues,  tlic  aiuount  of  viokncv 
d- •  1.  the  duration  ofexinwun-  to  wid  air,  and  the  naturv 

»f       _  .    '■■  that  nm\   he  applic^l  to  it  :  bnt  In  nioei  cusos  of 

ifanly  cut  wounds,  it  i.i  in  all  probability  mvn-Iy  micrttscopic.  This  condition 
-^^rcd  vitality  \*  merely  temporary;  and,  if  no  further  muse  of  damsft 
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be  inlTodacod,  it  will  pjiss  off  in  from  twelve  to  twenty-four  hoars,  when  all 

ihv  ()iu!nomeDa  of  intluiatnation  which  occur  as  a  consequence  of  it  will  subside. 

Til  is  being  the  condition  of  tlie  surfaces  of  the  wound,  the  early  phenomena 

I'f  union  by  fin»t  intention  are  readily  explained  liy  the  application  of  the 

i}r»cnption  of  the  proc^stt  of  intlamnmtion  already  >pven.     Hsemorrhni^'  is 

first  Arrtslrd.     In  the  larger  vessels  this  is  effected  by  artificial  means  to  be 

di«cnsfred  hereafter,  but  in  the  smaller  it  ocimrs  spontaneously.   The  mechanionl 

simulation  caused  by  the  cutting  instrnment  causes  a  contraction  of   the 

Mziail'T  urleries  extendinjr  some  little  distance  from  the  surface  of  the  wound, 

;4nd  animintinj;;^  to  complete  or  almost  complete  closure,  and  thus  the  rapidity 

of  the    capillary   circulation    sapplied   by   them  is    retarded   and   its   force 

diminished.     Such  blood  as  finds  its  way  into  the  wounded  capilluries  when 

reaches   the  daraajjcd   are^i   shows   the   phenomena  of  st^isis.     The   red 

■qtUMclea  adhere  tn  each  other  un<]  to  tt}c  wall  of  the  vessel,  and  plug  its 

and  at  the  most  damuj^od  part  where  the  vessel  is  divided  the  con- 

idHkm  panes  on  to  definite  coug:ulation,  and  a  small  adherent  clot  is  formed, 

vhich  closes  the  open  mouth  of  the  capillary.     The  contraction  of  the  arteries 

;ly  temporary,  and  soim  passes  off.  ^ivin^:  place  to  dilatation  ;  but  by 

imc  this  takes  place,  the  clots  in  the  dividcil  capillaries  are  sufficientiy 

B  aad  adherent  to  prevent  a  recurrence  of  the  h»morrhage.      The  fulness 

IIS  th«  Tcsaels  resulting  from  the  arterial  relaxation  is  readily  obsen*able,  and 

ii  indicated  by  the  blush  of  redness,  with  slight  swelling,  always  seen  in  the 

ed^of  a  wonnd  a  short  time  afler  its  infiictioii.     This  redness  is  not  limited 

wthe  area  actually  injured  by  the  knife,  but  extends  to  some  distance,  often 

•*«  inch  or  more  from  the  edge  of  the  wound.     The  causes  of  this  extensive 

Oliub  of  redness  aa*,  first,  the  stimulation  of  the  sensory  nerves  consequent 

opoQ  the  wonnd,  which,  as  we  have  before  seen,  canses  vascular  dilatation  in 

^  am  atipplied  by  the  nerves  acted  on :   and,  secondly,  the  mechanical 

ohtriKtion  to  the  eirculatiun  caused  by  the  obliteration  of  the  vessels  divided 

W  tfce  wound.     The  Ivlood-presi^ure  beini;  thus  increased,  while  at  the  saiuv 

*ta>t  tbe  vituljty  of  the-  walls  of  tlie  vessels  has  been  lowered  or  sus{»ended  in 

fite  injured  area,  abundant  effusion  of  coagulable  exudation,  with  escape  of  a 

f7>ater  or  Irsa  number  of  red  corpusi-les  and  rapid  migration  of  the  white,  sets 

*:  lad  ihr  exudation,  finding  a  ready  way  by  the  open  lymph  spaws,  pours 

(*  of  the  wnnnd.     Here  it  coagulates  ;  the  fibrin  entangling 

It;  '■  wrpuscle*  in  its  meslies,  mixed  with  a  variable  number  of 

'*d,  rtmains  adherent  to  the  surface,  while  the  aerum,  darkly  stained  with  red 

ttrpQirk*!!,  (Imiiu  uway.     It  is  seldom  in  the  present  day  that  an  op{K>rtunity 

•  obcained   of    watching    the    naked-eye   appearances    of   this   pmcess,   as 

t^vand*  :  -'   invariably  closed  as  soon  as  possible  after  their  inflictioQ; 

but  foriM-    ^  y  Surgeons  left  wounds  open,  to  become  "  glazed,*'  as  it  waa 

oJlrd,  Idifure  bringing  them  together.     In  an  ampntfltion  wound  trvateil  in 

1^14  way  the  iirocefis  of  exudation  can  be  wal4*hed  :  drope<  of  n*ddisb  scmm 

tfearmolatc  berv  and  thea>  on  the  surfaces  of  the  Haps,  like  beads  t<f  perspira* 

tMW  ia  prf>fuse  »»«•&( ing;  these  by  roules(x*nce  with  uthers,  and  by  gradnal 

(ttsvaae.  rrmdi  a  ccrtiun  size,  and  i\\t\\  trickle  off  the  surface  of  the  exfiose*! 

MHRid.  like  droft«  of  ruin  down  a  window.     After  the  jiroi.css  baa  last^tl  an 

bttttf  fC  two,  the  surface  of  the  flap  begins  to  assume  a  glazetl  appearancx-,  the 

^  IpkuK  *^  l«ing  formed  of  the  coagulated  fibrin  mixed  with  corpuscles  as  al»ore 

Jijcrilwil      This   material,  to  which  in  the  present  day   the  term  **pkutk 
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iruihifwn  "  im  |nTlm|w  iMtwi  oonvmu'utlv  applied,  is  spoken  of  also  u 
"nut'fiihti'.'r  fifnif'fi^'*  "  intfitimtuttorf/  h/ntftftj'*  OT '*lifmp?i.''^  After  the  proceu 
Iiii<  runt  iiiiK-il  ini-  smwr  tiiiit-.  ttu'  ijuruiiu  wliirh  WAS  at  ^Fst  almost  att  ri'il  as  {xir 

I.I 1.  luii.ini-i  iiliiM'M  ,-o!»i:n-!i*'w,  anil  dimtnislios  jrn?atly  in  quantity.    Tfatr 

I  UK  H'i|'<.  I'liii :  iu'«  i-t»viivil  l>v  ilio  adhosivo  plastie  e.vudatiun  or  lymph, 
Mtlif-ii*  1.'  .ri.li  »'i!"'t  if.iil'v  «uii  A  tvrain  ik-iTRv  of  HrmncsA  if  hronght 
i,.»-.i!i,i,  i".i  '■'■*>;  .i  "nv'^-tirv  ;;nv".  **  ibcaineil.  which  provides  for  the 
|.,>twi  M>ii  i-.i  ipt'iv  -.'a  ■•  \vs!«rv  vr  ;•;:•;'  Tomianent  i:rowing-tojrcther  nf 
,1...  .pf.  V.'  *i"».u>'s,  l'-- •  x-ssi;:'-*'  •  :"v  -\::-.la:-'n  invars  as  sotmastbe 
.jfi.i  »»■  V. '.  X  '*.■•  V-  '■— ■  :"  •■t-.i^  ■■  T'vl' r'ircio  exudation,  just  like  a 
:."..,-»;  -  .  \i-x'.--N  ;■•*  .1  *.  *-r:c-  to-  ''.  -ftr:--  £ri:z.#  c»".mpletciy  away  friim 
•  ».  •.^^:  ...  ^^''^  ■  >;•-.-•*  /  :s*^:-  '■*'"'  'if  T-;  S.^H  killed  hy  the  injarv 
,,      .X  •    *■•        .'.i^-^*-.',-      \  s^    ••    Mwi*      r"  TMch  has  been  dificufiiied 

..      .  ,  '."'■<'  -.**-^>si    r  Te-cir-rarr  union  should  he 

"         1      -^         V  :•    '  i:r  2.  .;.>.  rr.e  time  \-aryinp  with 

.    ,  ,  .    »  .:•  r.uiiiici   i*:c<:  :•-•  the  ti.«$ue8  in  iti) 

^.,.  X    ':-.-.  '.  s.::— A-        !»•  ▼  tLt'i  "e  WTsshed  over  wi(h 

^  .  .     .     ^      ,   ^  -.s.-  '  «-  \c'   -.'.  ji-m:  (  c:.  c   I  :n  :*im  or  chloride 

.■-*•..•  •    1.::   '}'■  MTf.'-C '^f  the  exudation 

.^  <'  -  .  -.^  ■  '»»:'■  :^:uie  u::het:ndt.>f  cwenty- 

V  -^     -        ^"  ^   '-•   *■•    •■    f    *   2ir«:«ible  tt>  obtain 

.    V  >.  •-      '        -k  -  ->  i.H.!;:.-^^  v!.'  .rcrinue  ro  escape 

>.    ^  -s  •  .-..-■    ■  »-:.■:  n»i>*c  i»*>^gahlr  occur  in 

.-■-    *    ^   lit    •i:;:t:rn'rabii»  epithelial 

■       *  -^  ::_:  ^iUl-^.  -  TvaioTi-dat 

■  -*  ■*.-  .iit;  •i*.-'r»:i*,  pn?stnt»i 

,     -  ■   ^       ~          ^-  -             •  -i  .■ .    :'  :::-;   have  iM 

■■■"'■  .    ."   ^-'i  T    :•:  'il^icmled 

*    "-'                      '           -  -    :  >;  V  c:  siiall  chits. 

■ "  ■    '   -       J     *    '      -  -          ::vmtfiJ:;::i  number 

....-..*'--■■                 ,  xxe  ji^r:  -show  no 

•    -^-"^-   "                    -'"  'innic-  n  glueing 

-■"  «■  *                              '"  ■            ■  .  >*:s  '-fuox^vies. 

*•    '^'^----   ■_';''      -  -     .-  r.  s  vcceaWby 

-.■•■'?w   ;i    I..     -  -     ^«  .  -  ..         -.-i-.::.,n  with 

:,u-   ra-ai.-   ..-  ^  .-  .  -  .  -      .     .    -      ....^.^^   -  ::.e  wonnd 


-*■ 


r»u  «'!:«•*■■ 


•"  I' 


^**  "  ■■""  .  -.---.^L*.  which 


^ar  ones 


^^*»JL";^    -     '  ...    _^    r  K'uches. 


i^- ■^.J^•■^« '* •' ""•■  ■■■■'■■■      '■-  •■■."'^•^''**'P»- 
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wcnlariMtii^n  c^ommeiK^es  aa  noon  as  the  intlamtnatioii  ceascB.  Wywodzofi* 
found  distinct  links  commencing  to  form  in  a  wourul  in  the  tongue  of  a 
)g  foTty-cisht  hours  Hfter  the  iriHiction  vif  the  injury.  Prf)hal)ly  in  h  he»ilthy 
onnd  the  process  is  complctwl  by  tht*  ttllh  f)r  sixth  day.  Whrn  fully 
•velojit'd  the  new  vessels  are  very  abundant,  much  more  so  than  in  healthy 
nnective-tissae.  We  now  have,  therefore,  an  the  unitin)J!:  medium,  n  mass  of 
rtiiidL*<l  cells,  Amongst  which  ramify  innumerable  tliin*walled  cupillaries — Id 
korU  A  thin  lavcr  of  granulation-tissue,     (iranulation-tissue  differs  from 
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pfaMtio  exudation/*  or  "  lymph,"  in  containing  vessels,  and  in  {KMsessing 
MnogcfWOQB  iniercdlular  snlistuueo,  instead  of  the  coagnlated  fibrin  which 
I  mom  dkippear»d.    The  fells  which  compose  it  are  in  many  cases  somc- 
thati  whitu  corposcles,  and  some  may  be  met  with  of  a  branched 

la  •  wocmd  aniting  by  fintt  intention,  the  repair  of  the  divi<led  epithelium 
pli«e  ewly  by  a  growtlj  ctf  the  cells  of  the  Mulpi^rhian  layer. 
rooadad  celU  of  the  gi-analat)on-tij>Kue  now  ber-ume  ^radnally  tmus- 
into  outUMctiro-tissue  colls :  the  first  change  being  iho  olougation  of 
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the  oi?Il8  into  apindle-Khapi.-d  "  filmibluKts,"  whlcli  iirt'  utTHUired  in  li?u**  r^hiffly 
jmnilltl  tii  tlio  vcssoU.     Fibrillation  nnw  iwrnrs  Ix'twrt-n  the  oclU,  mnnv  "f 
which  (lisjippear,  until  only  a  few  tiatteneil  ohok  remain  (Himni^'st  tin   : 
of  filtrt'tt.     At  iht'  samo  time,  a  ^rnlual  ohliteratinn  of  tin*  abimdant  \    - 
tb«  jmniMlation-tisane  occura,  and  thus  finally  the  MirfRcea  of  the  ori^Ml 
wound  arc  Hrmly  unitt-d  hv  a  thiti  layer  of  dense  cicmlricial  tibmuM  titwue. 

SrMir-ti«Bue  differs  from  hcaUby  areolar  tisgue  in  being  more  denoe,  in  ooo- 
taiuinp  nt»  lymphatic*,  and  in  the  aljuenee  <»f  yellow  elantie  fibre*.     It  i*  thi« 
that  givet*  a  ac-ar  ite  rigidity  and  want  •'!■  elasticity.     Very  4»ld  bears  are  »ft»d     [ 
to  become   gradually  more  cloeely  like  normal   fibrotis  tissue^  and  eren  to^ 
<lcveloi»  yellow  elaatic  tiasne.  ^ 

Two  chief  views  are  held  regarding  the  origin  of  th^ise  cells  of  the  erunnU- 
tion-tissne  from  which  the  new  rvmnertive-tissne  itIIb  are  formed:  iKt.  Thai 
they  are  developed  diriHitly  from  llu*  ini^nttin^  leueocytes.     SJnd.  That  tht^ 
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ore  formeii  by  multiplication  ofUie  i»ri^'inal  cells  of  the  part,  which  eomi 
to  divide  as  noon  a^  the  tcm[K>rary  diunage  done  titeni  by  the  injury 
ceased.  The  difficalties  in  the  way  of  the  observer  are  grremt ;  the  iiiiirntkiB 
of  IfrncoryleB  more  or  less  obecnres  the  oriirinjil  edls  of  the  part,  and  a  oon- 
necti\T-tiHfiuc  <x-ll  in  pro<-cs»  of  multiplication  afl8um<*s  the  form  of  a  jrroap  <»f 
BUiall  cells  cIoHely  rcsemltling  leu(to<n't*a. 

Senftleben  hiLS  shown  that  in  the  cornea  a  low  of  snbstanee  may  br 
nhuiimtl  wirhiint  inHammation,  an<l  tluit,  under  Uiese  ctrcamataiMMi,  Ur 
corneal  <'<»rpneclw5  may  be  seen  to  take  a  dirct't  part  in  tlie  jirocew  of  n^ir. 
Ziegter  hnv  shown  that  connective-tis«ue  can  (lerelop  in  a  icmall  cnpillanr 
%\i»m  chamber  placed  beneath  the  skin  of  a  4lot%  atid  he  ki^^It 
wa«  forniCHl  fmru  ini^;!*»t4*d  leueoevtes  which  were  fouti' 
olirr  Aoon  after  itit  iuR'rtion.  Slierrington  and  Itallanoe  have  ex|M.*nmefitii 
iVfnme  line*  an  Xie^ler.  Witli  full  antiaeptic  precautiona,  they  pU 
Iplas*  chamlrers  in  the  peritoneal  cavity  or  ftniK;uUnei»UH  tiMtue  of  nU>bit 
gninGft^piga,  and  examiiied   the   r.YjuteDta    micraecopiculJy  after  peril 
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fn>ni  fonr  lionrs  to  cijjlifet'n  Hnyw.     Thcsw*  oltnervor*  concliulf?d  that 

■>  i»f  fonti«'ctive-ti»wuG  wtiic'li  formed  in  tin-  f.l»nmber  wuj*  rlcrivijd,  not 

fmm  i.hr  leucocytes,  Imt  from  larirer  '*  pljwma  colU,"  which  were  hIso  present, 

uui  wm   presumnhly  ilorived  from    the  tixed  tisBue  <^lis.     The  reftnltn  of 

«X|im]iieot«  tojjether  with  u  atiidy  of  the  uioik'  of  rv\iii\v  of  i-pithfliiun,  may 

thoH  M  Ktjpport  the  viow  iluit  the  new  tissuir  tinned  in  the  prcKicffi  of 

r^X^  M'd   from  tlie  oriirinal  connective-tissue  of  the  dania^red  parta. 

rjtarc  tn'Mlf  nf  origin  nf  tlie  tihrcK  of  the  scnr-tissiie  is  another  disputed 

t  :  it  ill  nncert-ain  whether  they  are  formed   by  a  clmn^e  in  the  proto- 

-'II  of  ih©  celU  or  by  a  pr'>cefl8  of  fibrillation  in  tlie  intercellnlar  ground 

-  .  -i*noe.   Slierrin^ton  and  f^ftllancc  were  nnahlc  to  satisfy  rhomaelves  on  thia 

"*..  but  inclintHl  tit  the  lM.*!it'f  tlmt  the  film's  were  fnnnt'd  in  :ui  intercellnlar 

s<-<TiUii  hy  the  cells. 

.,    lime  oocapied  in  the  process  of  repair  is  nut  accurately  defined. 

Wc  have  idn-jwly  seen    that  the   formation  of  the   •*plastic   exudation/'  or 

-lympb,"   communces   immeiliately  after  the  injury,  and  under  favourable 

drcamstaneefi  is  fini.-ihed  by  the  end  of  the  first  twenly-four  hours.    According 

tu  Billrtrtb,  new  vrsseU  can  1)0  seen  nunniencing  to  form  within  forty-eight 

lioursk,  and  by  the  end  of  a  week  a  complete  commnnication  is  established 

Awcrn  thft  cMpillaries  on  »u;h  side  nf  the  wound.     Karly  in  the  sec^jnd  week 

•lis   have  Ii'njrthened   out,  and  the  d(?veliipnient  of  fibrous  tipsuo  has 

it^uced  :  and  by  tlie  end  of  the  ^^ecoiid  week  the  supei-ubundant  vessels 

been  |mrtty  obliteratetl,  and  the  new  tiM?ue  ha.**  HSwunied  a  uonsidenible 

of  finnness.     The  final  obliteration  of  the  vessels   in  the  cicatricial 

is  a  slonr  prot^etu,  lasting;  many  months.     I'ntil  this  is  completed  the 

moAins  redder  than  the  surrounding  skin,  though  Hfterwards  it  becomes 

|ii«  ami  white. 

is  eviilent  that  these  rbanjres  can  be  seen  on  microscopic  examination 

"Illy  in  th«>8e  wounds  in  which  the  -surfaces  have   been  separateti  from  each 

^l^by  an  appreiMable  layer  uf  plastic  exudation  nr  coagulated  bhxKi.     When 

tppQiition  nf  the  surfaces  luis  Iteeu  more  perfect,  the  layer  of  uniting 

may  be  »►  thin  as  f »  U*  scarcely  recognisable,  and  four  days  afU^r  the 

of  the  wound  it  may  be  abnoi't  impr»sHibIe  to  dete«*t  any  l>ond  of 

the  line  of  the  iitciision  l>cing  marked  only  by  the  presence  of  a  few 

iBfT  cells  and  some  trnccH  of  nnabsorbed  red  corpuscles.     That  trw- 

It  b«iirrver,  in  such  a  cj^si'  has  not  definitely  taken  plac^-  at  this  time  is 

by  the  ran-  which  is  necessary,  in  preserving  the  s[H*(!inicn  for  micnt- 

:ion,  to  pH'vont  the  surfaces  from  separating  from  each  other. 

IDS  traced   the  develo[»ment  of  a  s<vir,  and  shown  that   in  itA 

iao  Dew  bl(jod-vess4.<lK,  epithehum.  and  Abrous  tissue  are  devclofted,  and 

Ms  rale  thtntti  KtnH*tures  alone  form  the  tx)ud  of  union  after  division  of  the 

psftl.      In  woundx  of  cartilage,  muscle  and  central  nervous  tissue,  no 

>D  of  the  onginul  tissurrt  takes  plaice,  the  st;ar  Is-ing  eomp»>se<l  s<ilely 

IBS  tiisac.     l*«rgr  v<  si*iU  when  completely  divided  are  obliterated  and 

•d  into  a  fibrous  cord  as  far  as  the  nearest  cjjllateml  branch.     .\s  we 

«  hirrtiift-.T.  hone  is  repaired  by  bone,  and  under  favoiiruble  (^rcum- 

Imvo  nerrea  an*  completely  united  by  normal  nerve-tissue.     In  large 

r.  the  ib'velopnient  of  new  nervous  tissue  is  very  imperfect,  if  it 

hirilc  is  known  of  the  formation  of  lymphatics  in  old  scara;  but 

fMshow  that  they  are  wsnting  in  granulation-tissue  and  young  stnrs. 
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Ibe  coIIb  into  npiitdle-shupKi  **  Bbmhlafttfl."  which  are  nrransjecl  in  llntii  ehit^flf^ 
|tantll(;l  ti»  tho  vefflieis.     Fihrillati^m  now  tK-cnrs  botwet-n  the  cells,  many 
whirh  (1i}<a|tf»<uir,  uiit.il  only  n  ftw  tinttoned  <tn(*K  remain  uinniiirHt  Uil-  hiiniltt 
of  filin-j*.     At  i\\v  wiuie  time,  n  jrrinlual  iibliUTHtion  of  tin-  ubiindunt  vrswl*  ii( 
iho  irniiniliition-tisBUu  ocvure,  and  tliUH  tinallv  tlie  snrfm-i's  of  the  onpt 
wound  urc  tinnljr  uniU'd  hy  a  thin  liiyer  of  dense  ciicnti'iciiil  tibroUH  tiMUc. 

Scnr-tiffluc  diflVre  from  healthy  areolar  tissue  in  hoing  more  donsp,  in  ocB* 
(hiiiintr  nil  lymphatics.  »nd  in  tbo  abR«m-e  <tf  yellow  ehuttic  tibren.  It  i« 
ibttl  yivos  a  trt.Nir  its  rigidity  and  want  ut'  olastielty.  Very  old  scars  are  9»M 
to  l)cc4)iiie  j^nulnully  more  (.'lofit'ly  like  nornml  fibrous  tissne,  an<I  4}ven 
develop  yellow  elastic  tiRsne.. 

Two  chief  views  are  held  regarding  the  orijrin  ol'  those  cells  of  the  i^ram 
tion-tisBUe  from  which  the  new  wmnectivo-tissue  oells  are  formed  :   IkI.  Thj»l 
they  are  devt.'lo[>ed  directly  fi'i'Ui  the  miKruting  leucocytes,    ind.  That  tbi-^ 
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are  forme<l  by  multiplieaiion  of  the  ori|:iuul  cellt*  of  the  part,  wbit^b  rommcm 
to  divide  ne  ivkon  as  the  tomjiorary  damage  done  them  by  the  injury  \\i 
ceased.     The  diflieulties  in  the  way  of  the  observer  arc  fcreat  ;   tlie  mi^raCit 
of  leucocytcfl  more  <ir  less  oluMJures  the  orijnnal  rellh  of  the  part,  and  a  oon< 
neciive-tiasue  eell  in  proee»i  of  muliiplicatinn  assumes  the  fonn  of  u  ^Toap 
KUiall  cills  «'|(»8oly  resemblinj^  leueocrytes. 

SenfttelK'n   Iuik  shown   that   in   the  cornea  a   Iohs  of  siibstmuT  may 
obia]m*fl    without  iuHammation,  and   that,  under  these   circtinutaDctt, 
corneal  corpuscles  may  be  seen  to  take  u  direct  part  in  the  prooMs  nf  rvpaii 
Zie^rlcr  has   shown   that   conncctive-tii^Mue  <-'an  develop  in   a  small  cupill 
glaSH  chumU^r   placed    l»eneatli  the  skin  of  a  ibiif,  and  be  believed  tl 
tiasiu-  \\i\j*   fonne<l   fntin  niiin'i*tcd   lciiCiK*yte«  which   were   found    Hllii 
rhamliersoon  after  itit  inK-rtion.    Shcnnn^on  and  Itallanco  lta«*i*  nxpiTimenl 
on  the  8nmc  lines  as  Zie^rlor.     With  full  antiseptic  pri-cautions,  tbry  pi 
«]uail  gluM)  ohaiubers  in  the  perit^neul  cuvity  or  suUTUtaneous  timue  c»f  ml 
and  Kuiuea-pigs  and  examined  the  omtents   EuicToecopicaiJy  after  peHul 
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TMrinsrfrom  four  Imnrs  to  eiirhw'cn  dnys.  Ttiesp  ol»server8  uOTicImlcd  that 
i)ie  film  of  ooniiectivt-tisj'ne  which  formed  in  the  clmmber  wius  derived,  not 
from  the  Jeucocytea,  but  from  larjr^r  *'  plasma  trclls/'  which  were  «bo  present, 
ind  were  presnmiihly  derived  from  the  tixcd  tissue  eells.  The  results  of 
experiment  tojrethrr  with  a  Rtudy  of  tht*  mode  of  n-pair  nf  LpitJich'iiii),  may 
ihnsbeftiid  to  support  the  view  that  the  new  tisflue  formed  ifi  the  preeess  of 
repair  i(t  derived  from  the  orij^inal  ennnective-tisfiiie  of  the  dtimntreil  parts. 
The  exact  mode  of  origin  of  the  fibres  of  the  scar-tissue  i»  another  disputed 
point:  it  w  uncertain  whetlier  they  are  formed  by  a  chauire  in  the  proto- 
plwra  of  the  celb*  or  by  a  proeoBS  of  llbnllafcion  in  the  intcrcelhihir  sT*Jund 
iobfttance.  Sherrinjiton  and  Ballance  were  unal>lc  to  satisfy  tin  niw-lven  on  thfH 
point,  hot  inclined  to  the  l>ehL'f  tiiat  the  fibn-s  wen;  formed  in  an  iiiterccHular 
Mhstatiw  se<TL*te*I  by  the  cells. 

Tbe  time  occupied  in  the  process  of  repair  is  not  accurately  rIcHned. 
We  have  alri-ady  wvn  that  tlie  fnnniitioti  of  the  "plastic  exudation/'  or 
**lTmph»"  commences  immedrutely  after  the  itijiiry,  and  under  favourable 
I'ircoQistam-ea  '\a  finished  by  the  end  of  the  lirst  twenty-four  hours.  Aceurdiufj; 
to  Billroili,  new  vessels  can  he  seen  conunencinpr  to  furm  witliin  forty-eiiiht. 
bcmw.  and  by  the  end  of  a  week  a  complete  commaniratiou  is  ^.'Stahlishcd 
between  the  captllari&s  on  each  side  of  the  wound.  Karly  in  the  second  week 
the  cells  have  lengthened  out,  and  the  development  of  fibrous  tipsue  ha« 
commcuced  :  and  by  the  end  of  the  second  week  the  superabundant  vessels 
have  been  partly  obliterated,  and  the  new  tissue  has  assumed  a  consideralile 
degree  of  firmness.  The  final  obliteration  of  the  vessels  in  the  cicatricial 
tiaoe  is  a  slow  process,  lasting  many  months.  Until  tlu8  is  conijileted  ihe 
icar  remains  redder  than  the  sarronndiuij^  skiu,  though  afterwards  it  becomes 
ojwiaeand  white. 

It  i$  evident  that  these  changes  can  he  seen  mi  niifrnscopic  examination 
oDJr  in  those  wounds  in  which  the  surfac<.'8  have  been  separated  from  each 
i^htr  bv  an  appreciable  layer  of  plastic  exudation  or  coiiguhited  blood.  When 
ik  opposition  of  the  surfaces  lias  been  more,  perfect,  the  layer  of  uniting 
!ri»l  may  In?  so  thin  as  to  U;  scjuri^ely  reco^^tiisjiblr,  and  four  days  after  the 
infltctmn  of  liie  wound  it  may  be  almost  iru|ios.sible  to  delect  any  bond  of 
ItDiim,  the  line  of  the  incision  bein;:^  marked  only  by  the  prcHence  t>f  a  few 
windprin*;:  cells  and  some  traces  of  unabsiirhed  red  corpuw.'les.  That  true 
DQKiQ,  however,  in  such  a  case  has  not  definitely  taken  place  at  this  time  is 
«in>wrj  by  the  fare  which  is  necessary,  in  preserving  the  specimen  for  micro- 
ttopiccxuminatinn,  to  prevent  the  Rurfaee«  fn«m  neparating  from  eneh  other. 

We  luive  thus  traced  the  development  of  a  scar,  mid  shown  that  in  its 
tommlion  new  bhio<l-vcsseK  epithelium,  and  fibrous  tissue  are  developed,  and 
»  a  rule  tbe8e  structures  alone  fitrm  the  bond  of  uiiiuu  after  divisinn  of  the 
•oft  parts.  In  wounds  of  cartilage,  muscle  and  centnd  nervous  tittsue,  uo 
ffffeneratiou  of  theorij;inal  tissues  takes  place,  the  scar  being  enmposed  stdely 
of  tibnjos  tiSKue.  Large  vewels  when  completely  divided  are  obliterated  and 
•.-onvert^l  into  a  fibrous  cord  as  far  as  the  nearest  cullateral  linuit-h.  As  we 
*b»Il  M«  hereafter,  kuie  is  repaired  by  bone,  and  under  I'avounible  circum- 
Wnoalar$£e  nerves  are  completely  united  by  riornial  iierve-risstie.  In  lai'ge 
fcm,  bimever,  the  development  nf  new  nervous  tissue  is  very  imfn-rfcet,  if  it 
occuTiHtall.  Little  is  known  of  tin.'  formation  of  lympliaties  in  old  seal's;  but 
ifljitlions  show  that  they  arc  wanting  in  grannlation-tissue  and  young  fv^m. 
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The  process  of  union  by  first  intention  is  Histurbod  by  any  canac  which 
prolonj^  tb*'  inManifniition,  or  makcH  it  aKsiinu:  u  Hjjreiidintr  or  infective 
cbai'Hcter.  Tnder  those  rirrnmstiinccH  the  trHnfmdntion  of  li(|uor  saoiruinii 
and  the  mi^mtion  of  the  white  eorpuftclcs  will  continue,  nnd  insl^W  of  tbt 
ihiu  layer  of  dry  firui  plastic  exiidutiun,  compoeed  iuoi*ely  of  living  forposdr* 
entangled  in  the  nieslies  of  tlie  coatrnlatedfihrin,  there  will  he  a  soft  exndatioo. 
exceasive  in  quantity,  the  more  Bii|Krrficiul  layei-s  of  which  will  Hofteo  iixi 
break  down  int'i  |»ii.s  u  Huid  layer  thus  Iwinp  int<'r|M>sed  !)ctween  tlie  eurftos 
•«f  the  wound,  ellcctually  preventing  primary  union. 

Amongst  the  i*ause8  whidi  lead  to  penti^ieme  of  iuHammatiou  in  a  voand 
and  conseqaent  snppiirntion,  the  following  may  be  mentioned  aa  the  nuit 
oommon  : — 

1.  Till'  natnn-  (.f  tfir*  injury  ;  a  bhint  or  jap'^d  wca)»m  may  ho  ilatiiacr  tlu* 
tisBue8  H8  to  canne  m-tnal  deatli  of  a  layer  of  acme  chicknc^sfi,  whir!h  irniA  tie- 
separated  by  a  process  uf  ulceration  (Bee  p.  272). 

2.  The  tifisueR  tbemselvex  may  be  feeble  eitlier  from  general  or  from  local 
causes,  and  consequeutly  possc&a  a  diminished  jiower  tif  resifttini;  injury  and  o^ 
raUyinjr  from  it^  efl*c<U. 

y.  The  mw  Hurfiux'S  may  be  constantly  rublted  av^ainst  each  i»tlivr  if  tl» 
woundoil  \\t\xl  Ih:  not  kept  at  iK-rfcct  rest,  and  the  methaniad  irritation  fpun 
this  cause  is  iiiiitc  suf^riont  tt»  maintain  tho  pi-oceso  of  inflammation. 

4.  If  proper  provision  be  not  made  for  the  f8oa|ie  of  the  senim  that  nees- 
aarily  Hows  from  the  freshly  wounded  surface,  tlio  cavity  of  the  wuuikI 
distended  by  it,  and  noL  only  are  the  surfaces  separated  from  each  >■ 

they  are  exposed  to  the  irritation  uf  tension.  Wliilc  this  is  HCtui^r  iix 
inflammatory  process  cannot  subsidCf  but  the  exudation  miU  continue  aad 
intensify  the  evil,  the  carity  of  the  wound  coming  to  resemble  tJiat  of  ao 
acute  abscess.  Tension  from  ti^ht  stitches  canses  a  similar  persistence  of  the 
indammatory  process. 

5.  If  irt  snch  an  undraine^l  wounil  the  causes  of  decomposition  arc  prosent, 
putrefaction  of  the  scnms  Huid  speedily  seta  in,  and  the  irritatinir  products  erf 
decomposition,  pent  np  as  ihey  are  in  contact  with  the  mw  surface  at  aoinr 
de^irec  of  pivssure,  soak  away  into  the  lymph-spat^eM  of  the  surrounding  tijautA 
and  thus  cause  a  spreading  intlairimatiou  which  may  extend  to  ii  fonsidvmMf 
distance  bevond  tl»e  area  actually  injured  by  tho  iustrnntL'nt  which  intic 
the  wound.  The  firm  plastic  exudation  that  is  left  unitinir  thi*  surface?  : 
well-drained  wound  bein^  com])08ed  almost  entirely  of  living  cells  is  not  li 

to  pum  faction,  attd  any  of  the  ordinary  micro-organisms  whicli  may  come 
coniAct  with  it  are  i>owerleS8  to  produce  any  evil  effect.     It  nee«i  liardly 
|M>inted  out  that  unless  decomposable  matter,  either  in  the  form  of  exct«ni 
Idood-olot  or  |)enl-up  serum,  is  present  in  the  wound,  no  decomposition 
tjike  place. 

a.  The  persistence  <»f  the  inflammation  may  be  due  to  tbtt  prvaeDoe  of  i 
foreign  iKniy  in  the  wound.  A  foreign  body  may  act  cither  IVom  beiBg  itMtf 
irritating,  meehanicatly  or  chomicrally,  or  from  being  porous  in  charaoter.  Mid 
thus  uh»i.tvbing  serum,  which  afterwards  decomposes.  On  Uic  iilher  ImimL 
smctoth  nim-al>S4irl>ent  IxMliea,  suclt  a.H  metals,  or  soft  absorljent  5ul>st«aof%M 
nnwaxod  itilk,  under  sueccssfiil  antiseptic  trnatmeni  may  ta'coroc  mcJoMid  iB  v 
healing  wound  without  causing  the  formation  of  pus. 

7.  Lastly,  imion  by  first  intention  i»  ueoessarily  provouted  by  the  inocam 
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may  be  biviupbt  about  hj  Btimulation  of  the  vasras.  If  that  nerve  be  exposed 
ID  fto  STiima],  and  stiraulatvd  I\v  an  electric  current  of  moderate  strenpth,  the 
bcvt  ceases  tr»  beat,  and  remains  with  all  its  cavities  flaccid,  as  tons:  as  the 
rtimnbitioD  is  continned.  If  the  current  be  very  feeble,  the  action  of  the  heart 
will  ivcominencc  after  a  short  interval,  even  if  the  passage  of  the  current  be 
ouotinued  :  if  very  powerfaJ,  the  inliihition  will  continue  uller  the  current  has 
been  rtmi>vfid.  A  current  of  sufficient  stre uirth  nuiy  |)ermauently  an*est  the 
bewt's  action.  These  efTects  may  be  brou^^ht  about  by  reflex  as  well  as  by 
direct  stimulation  of  the  vagus.  Thus,  if  a  frog's  foot  be  auddeuly  crushed, 
the  bc«it  ceases  to  l)eat  for  »  moment,  after  whicli  it  acts  for  a  sivort  time 
BMre  forcibly  than  before.  This  reflex  inhibition  is  still  more  marked  if  the 
cenninal  branchea  of  the  vagus  be  directly  stimulated.  In  dogs  and  rabbits 
TTwHrn  di'alh  has  rro([U(mtIy  been  observed  as  a  consequence  of  injury  dune 
to  ibv  laryn.v  or  trachea  during  an  experiment. 

Tbeee  ol»:er\'8tion8  may  be  applied  directly  to  man  with  the  addition  that 
in  the  human  subject  meutal  emotions  fre([uently  foim  the  atferent  impulse. 
Sodden  death  from  shock  has  been  recorded  as  the  result  of  slight  blows  on 
llie  i?plpistnum,  or  of  drinking  i^-e-cold  water,  iu  both  which  cases  a  sudden 
aluH  J*  applie<l  to  the  terminal  branches  of  the  pneumctgastric  nen*o  ;  aud 

le  cTidden  deaths  under  chloroform  have  been  supposed  to  be  due  to  reflex 
ion  of  the  hcjirt  from  the  stimulation  of  the  nerves  of  the  tracheti  i»y 
strong  a  dose  of  the  ansBHihctia 

:f.  CQiock  with  General  £zhaiistion  of  the  Vervoue  Centresr  Collapse 
or  Torpid  Shock,  it>  the  form  commonly  met  with  after  s^evcre  iiijnrieH  aud 
operiitions.  No  doubt  ai  the  mtmient  of  iuHiction  of  the  injury  cardiac 
inhibitiun  cakes  place  as  above  described,  but  tliis  cannot  explain  all  the 
pbenoaena  of  shock  as  usually  met  with  in  surgical  practice.  In  fiict,  in 
shocks  the  cardio-inhibitory  centre  seems  to  bv  exhausted,  and  the 
lifDgh  feeble,  is  more  rapi<l  than  natural. 

The  sjmptcmo  of  shwk  vary  according  to  the  severity  of  the  injury, 
Che  iiojKirtauce  of  the  jiart  injured,  and  the  uer%'ous  susceptibility  of  the 
«afl'en^^. 

When  the  injury  is  not  severe,  docs  not  implicate  important  parts,  or 
occiini  in  an  indi^Hdual  of  strong  nerve,  the  symptoms  are  slight  and 
pMHOg.  But  if  the  injury  be  very  severe,  if  it  atfect  a  vital  part,  or  if  the 
ooAier  be  of  excessive  nervous  susceptibility,  the  phenomena  are  much  more 
marknL 

tn  such  ctt8i^?,  the  sufferer  becomes  pale,  cold,  faint,  and  trembling  ;  the 
PqIr  is  small  and  Hnttcring  ;  the  respiration  is  shallow  and  feeble  ;  there  is 
gml  mental  dvpresaion,  the  disturbed  state  of  mind  revealing  itself  in  the 
ouoateiunoc.  and  in  feebleness  or  incoherence  of  speech  and  thought  ;  the 
nnfeoe  beiyimca  wivered  with  a  cold  sweat :  the  Bphinct^ers  may  be  relaxed. 
In  ecTcfr  shotrk,  the  teni|KTature  commonly  falls  to  aliout  \)V  Fahr.  in  the 
^olk  In  tlie  young,  the  fall  is  less  ;  in  the  aged,  it  is  greater.  I  have 
•ereral  times  foand  it  Ih-1ow  \)y  Fahr.  in  the  mouth  and  axilln,  and  'Wugstalfe 
hM  met  with  cases  in  which  recovery  followed  a  full  of  lemiJiTature  amounting 
to  four  drgrcea.  In  fatal  (-ajte^  u  fall  of  eix  degrees  bus  been  obsened.  These 
^nptooM  commimly  set  in  immedintely  ou  the  receipt  of  the  injury.  In  some 
nKe,  howcivvr,  thrre  is  an  interval  of  time  between  the  infliction  of  the  injury 
•fid  the  ftp]v^anuice  of  the  shock  ;  this  is  more  particularly  tlie  case  in  persuus 
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thtre  iH  always  »onK*  wiurcc  ni  imtntinu  prcBfiit  wliinh  continue*  to  act  fir» 
oon8idcrnl>le  lime  uftiT  tlir  injury,  and  tliiis  ^'iws  ri-se  to  n  prnlon^iili'tn  nf  thr 
inllHinniutury  priK-enH  with  the  farmfttion  of  puii.  Thus,  In  n  isiniplr  oyttx 
woumi  with  lot**  of  fiubstanct*.  Um?  raw  surface  is  exptised  to  tlio  inHumccof 
Hir,  t<^  the  mcchanirul  irrittitionof  thr  drfftsintrs,  aorl  to  the  ohemic-nl  irhtatioo 
«>f  untiscf^tic  sohitiuDs  in  somp  nuscs  &n<l  dei'omposin};  disohar^es  in  otbere. 
Jn  iK>is<iiied  wnnndft  the  sfttcilir  virut*  with  wliidi  Uiey  «rt  infe<'t«i  niuiiUftinf 
the  inf1iuuin«t<iry  (iroccgR.  lu  cases  of  cdutused  mid  huxTati-d  woiindR,  oria 
hums  and  M-aldft.  thi-  dead  tiasue  Per\'es  as  u  twmrrc  nf  prolong'*!  imUitiuii 
until  it  is  Hi'paruied  hy  ulceration  and  thrown  otT 
The  j»n)ce8B  iif  union  by  the  aeconil  intenlion  in  IbUowed  nioat  ^asily  in  tlw 
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fitftc  of  a  *<imple  uound  witli  h)«t4  of  siibfttancc  so  extonsive  as  tn  render  thi 
iipproxinmtiun  xf  the  surfaces  imp<>s<tible.  Tltu  liaMuorrhuge  in  such  n  woai 
Ik  arrt'Stwi  in  the  satne  way  as  has  already  Iweii  described  in  la*ating  of  unioi 
by  the  tir»t  intcntinn.  and  the  ftamo  process  of  exudation  takes  place. 
ptasnia  coairnlates  mi  the  raw  surfai^.  the  wruni  drains  awny,  and  the 
remairL't  behind  eDton^liu?  the  niij^'ratin^  lcuc(»cyic>t  in  its  uieshoa.  In 
^^  first  intt^niion,  as  we  liave  seen,  the  exudation  ceases  in  a  few  bonrii, 

11^  ot't  having  l>een  injured  to  such  an  extent  as  tti  destroy  their  vitatil 
WAxiz  protected  from  every  MHirce  itf  irritiuion,  s|)eedily  reluru  to  tilt 
il  ntuu^      In  Huch  a   wound  as  wc  aie  considennjf,  hmrevcr,  Um 
uiiist  ncccMiNnlv  be  in  cootoct  with  some  foreign  niateriu],  and  ia  thus 
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^^^■|?Co  a  [>orKiRtcMib  M»iirco  of  irritation  in  t-onwqupnco  of  which  thn  exiifiH- 

^^BPItitsn^'S  :  the  migrating;  cf  11k  at'camulatf  on  the  surfuce,  furmiii*;  a  hmT 

^^Blridenble  thickiie^,  and  iuKltniCe  the  btssuos  heiioatli,  destroy? in^'  and 

Hng  the  place  of  thf  8ii|>.*rHcial  parts  which  have  Boffea'd  lurwt  severelv 

Rvjco  the  iojurv  and  the  8nl>S4.'<|iicnt  sources  of  irritation.      The  Miperficial 

[p^t^^^fctbe  layvr  thus  frirmt*d  bt?in«;  exposed  neressarily  t"  injurious  influ- 

■MpBlch   MS   the   "'i.ntnct  of   joreitrn   hodioff,  the  irritfttion  of  antiseptic 

^^■fnqif,  nr  of  decomposing  discharges,  Ac,  perish,  U'come  grannlar,  lose 

HV  adhesion  to  t-ach  other  and  Hoat  away  as  pns-colla  in  the  Bcrons  diB- 

BHKgCw     Id  the  pns  that  is  thiiK  formed  on  the  surface  of  tlie  sore,  some 

■whlT  migrBttxl  white  corpusclps  still  niiuiifestinir  the  characterigtic  amreboid 

fcwftieroentg  will  alwavH  \)v  found.     While  this  process  of  pus-format  ion   is 

^^HfT  placv  on  the  surface,  (h-velopment  of  new  vessels,  by  the  process  already 

pBMI>ed  under  anion  hy  first  intention,  is  taking  place  in  the  layers  l)oneath, 

■nd  nt  the  same  time  there  is  an  active  cell-gn>wth  which  more  than  com- 

■HMitt.'S  for  any  liiss  that  tnay  be  taking  ]»Iiice  from  the  surface  in  the  forma- 

HBrof  pus,  and  the  loss  of  substance  which  ro-sultcd  from  the  original  injury 

^^Kbinaily  repaired.     We  htive   thus  develo|)ed  an  actively  growing  layer  nf 

HHtalation-tissuc.  that  in  to  Bay,  of  a  tissue  conipi»sed  of  sniuH  round  cells 

pdbMinn^  to  each  other  by  a  homogeneous  intercellular  substance,  and  tra- 

■MmI  by  an  abandaut  system  of  thin-walled  capillary  vesseln.    In  a  snperfieial 

^^^klating  sore  the  vcsbcIs  l«M'm  \t*ojt&  the  convex  sides  of  which  are  directed 

^^Hl^  the  surfaci'  '  Pig.  IMM.     The  same  ditTeren(*es  of  opinion  exist  as  to  the 

pil^B  of  the  cells  whi'h  apfieur  in  the  process  of  healing  by  second  intention 

MuU  hare  already  been  pointed  t»ut  as  existing  with  regard  to  the  same  process 

k  nnifin  by  the  firwt   intention.      In  whatever  way,  however,  the  cells  are 

jfcinuod,  this   umrh    is  certain,  that   "grannlation-tissuc**   is  a  trne  liaene, 

heaembling  embryonic  tissue  in  its  power  of  growth,  by  which  it  tills  u|i  the 

■pip  U-fs  l»y  the  loss  of  sub«tj»nce  or  formed  by  the  gaping  of  the  surfaces  of  a 

Koond  in  which  union  by  tirst  int^^ntion  has  faile<].     Like  any  other  tisane, 

^(^ruiulaiioa-tiasuo  *'  is  capable  of  suffering  from  inflammation  if  exposed  to 

BJorJooa  inHuenoes.    If  removed  from  every  source  of  irritation,  the  circalution 

B  as  active  throQi:h  the  new  vessels  as  it  is  in  thoHe  of  the  original  tissufrs, 

BraiMulation  is  not  in  excess  of  the  refinirements  of  nutrition,  and  few,  if  any, 

tit  tbe  coriiiisoular  elements  nf  the  blood  escajw  through  the  vascular  walls. 

|Jhr  growth  take*  plar-r  by  the  division  of  the  cells  of  the  granulation-tissne, 

Hid  no<  by  the  addition  of  migrating  corpuscles  from  the  vessels.      If  the 

^^■i  bo  exposed  to  injurious  influences  which  tower  lt.s  vitality,  exudation 

BMv  place,  making  the  gmnnlations  swollen.  Rr>ft  or  even  cpdematons,  and 

■*  of  migrating  cells  find  their  way  in  the  surface  and  Hoat  away  with 

t<      ^luiit  as  pus,  mixed  with  the  snperticial   gniuul&tion-eelU  which  have 

(■^nsbed  and  left  their  aiihrston  to  ejich  other.     Thus,  when  on  a  raw  sui'faoe 

a  boallbj  byer  trf  granulation-tissue  is  formed,  it  is  theon'tit^lly  i>ossible  that 

the-  rarfaoe  may  dischurge  no  pus,  only  a  small  quantity  of  gi-rous  liuid  escaping 

ihc  want  of  an  impermt'iible  t'liithelial  covering.     In  order  that  this 

»iM»_.  .-',ir,  ihii  dt'lientr  (I'lU  of  whi«*h  its  surface  is  composed  must  be  pro- 

lir*cted  frcrtn  every  possible  source  of  irritation,  whether  physicjil,  mechanical 

or  chemical.     8uph  a  condition  it  is  practically  scanvly  |M)Sfiihle  to  obtain,  but 

pvpefiefioe  of  modern  methods  of  dressing  has  shown  chat  by  proper  treatment 

ihe  ijuaatity  of  pus  and  the  nimiher  of  corpusclen  it  contains  may  be  graitly 
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\\ivve  is  filuavs  JMnnc  source  of 
ron«i(l>:'r«l»lc  time  uftt-r  i\w  in 
inHiiinintitory  pnn^ft**  with  1 1 
wouud  with  loHK  (if  Mihguni-i 
\\\t,  to  the  meoImni<*al  irriUti' 
of  Hntisi'plic  BuiutiiiiiH  in  - 
in  jwisiined  w<»umls  (In;  >\ 
tilt  intlAmmutory  iti^fK'*  ^^ 
liuniti  ami  sculdH,  the  d' 
until  it  is  Mfpamled  hjr  <' 
The  pn)oe8»  nf  iininn 


^idc  creamj  pus  is  no  longnr  regarded] 


I  J  hv  hvalthy  ^'n>wth    without   iuttwii- 

nr">"^<^  U'iu«r  riipable  of  witli«t4indiOK 
„iriio«t  breakiiij?  down.  A  pcrfcctif 
:  '^nvt.'R'  IjIow  with  the  finger  witboat 
vheti  it  18  fiwoilen  by  int1ammal4)C| 
fjt.T  biilficL-s  to  disiutegnite  iu*  structure,; 
.  ilmt  granulation-ti&sue  is  soft  in  dirvd 
^;iiin  t»'  which  it  is  exposed;  aud  as  tficre|iiii 
..lutioii  or  continuity,  whether  subcutanoonl 
lugh  the  medium  of  granulatiou-tiMac,  tht 
^,ud  is  \cry  groat. 
^  Iff  i^ntnulation-tissuc  into  the  fibroui^  tiasiKtil 
ftom  that  already  described  under  union  by  thi 
^yf  the  second  intention,  however,  the  effeets  of  th^ 
tlie  prooeKH  are  proportionately  more  marked  ■! 
.  ^rnnutation-tiiuiue  are  i^Teater.  The  amount  of  ibi 
.'  sin-  of  the  sore  and  tlie  looseness  of  the  striieturd 
/tiua  the  S4:nr  lefi^  by  a  sore  the  flize  of  a  half-cruwn  oq 
i\v  more  than  a  quarter  of  an  inch  in  diauiet^r,  whik 
ably  be  about  the  size  of  a  sixpeoee,  aud  ou  the  thighs 
<  (u  spare,  it  would  l>e  abont  the  diameter  of  n  shilling 
.  piiidueed  by  the  lieulin*^  of  extensive  ;^rarialatin^ 
fXicT  burns  and  scHlds.  This  process  of  contraction  is  a^ 
aIiu^,  and  if  fnmi  any  cause,  such  as  want  of  skin  of 
.niraetfon  is  not  (Kwsible,  the  stire  incases  to  heal. 
r  of  the  surfjico  of  the  sore  with  new  epithelium  is  aecomf 
ujultiptication  of  the  tx^lls  nt  the  margin  of  the  sorti.  Xe 
i>m  pre-existiojj  epithelium  only,  and  there  is  no 
that  the   granulation-ceils  can   develop   into   epi 


.^hioh  a  slon>{li  has  to  be  separated  before  re]iair  can  ci>mmcnc 
i^tiiid  by  the  procesi*  <ic8cribcd  under  ricerntion  (sec  p.  271). 
'ibenomcna   tliat  attend  the  process  above   described  are  ai 
^  ^    •\\\^  the  case  to  l>e  one  of  simple  loss  of  substance  pruduc^U  by 
ling  instrument,  the  raw  surface,  after  bleeding  has  ceuseil.  ctmlinuoi 
■jc  a  quantity  of  serum,  at  tirtd  tinged  with  blood,  but  gniduaU| 
(4'luurleAS ;  at  the  Mime  time  a  glaze  is  seen  to  form,  due  to  tbi 
'lution  udlieriiig  to  the  surface  of  tbe  wouuil.     The  hi^ltby  akifl 
M<    Mound  iH-rom^'S  iiddcr  than  natural,  the  biush  gradually  fading 
rpc(*de    from   tho  wound.     Little  further  change  is  observed   in  tbf 
<<r  rlif  wuund  till  tbe  end  of  tho  second  or  tbiixl  day,  by  wbidi  tioM 
'  tly  addGTj  by  the  third  or  fourth  day,  tlorid  red  spots  tiegin  Ul 
and  tbe didchurge  bccouK's  (list  iiu'tly  purulent.    linulDall: 
.  and  the  liurJaie  ln-comes*  covered  by  the  fifth  or  six 
1^  wall  a  unitonn,  highly  viuNular  layer  of  gniuutation*ti8sue.     The  sorfj 
^  nit  longer  smtHith,  tlie  new  ci-lls  being  foiTued  around  the  vase 
little  heaf««  which  give   it  the  granular  appearance   which 
for  tiie  m-w  tissue  tbe  name  of  **gnuialatiou*tissue." 
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fc/picallj  healthy  pranulatin^  surfacti  presents  the  following;  rharm'teristic 
The  separate  graniilatious  art*  about  tbe  size  of  Hplit  mustard- 
they  are  uniform  in  size,  and  of  a  Horid  red  colour:  they  will  Htaud 
jfc  wnart  blow  without  bleeding,  and,  being  devoid  of  nerves,  are  perfectly  free 
Kun  aenidbility.  The  Kurface  of  the  sore  is  very  sbgbtly  depressed  below  that 
Bcif  the  BOTTOonding  skin.  Tlie  base  of  the  sore  is  soft.  The  edge^  shelve 
Bgndoallj  down  into  the  surface,  and,  if  healing  is  taking  place,  tlie  new 
■  gwwiug  epithehuui  can  be  seen  spreading  over  the  surface  of  the  granula- 
'  ttOM  and  giving  rise  to  three  zones  of  different  colour,  ifost  internally  is  a 
^k  red  hne.  darker  than  tlie  neighbouring  granalatious.  This  is  due  to 
*wn6  sligbUy  increased  vascularity  lieueatli  the  growing  epithelium,  and  to 
lilt  proaeDce  of  a  very  thin  layer  of  perfectly  trauspareut  new  epithelium- 

Icelli  eoveriug  the  granulatiou-tissue.  Tlmt  this  is  so  can  be  sliown  by  care- 
lolly  diying  the  surface  and  watching  it  for  a  few  seconds:  the  uncovered 
pUDlaiioDS  become  moist  again  almost  immediately,  while  the  red  line 
Rffiuns  dry.  Outside  the  red  line  is  a  blue  line,  resulting  from  the  presence 
4f  ft  thicker  layer  of  epitheliiun,  seen  through  which  the  red  granulations 
vnine  a  bluish  tint,  OuUide  this  again  is  an  opaque  white  lino,  in  which 
utiuw  epithelium  has  been  formed  in  suihcienL  cpiantity  to  he  opa<|ue  when 
■odden  by  the  dischargcK.  Tlu!  dist-harge  varices  with  the  mode  <»f  dressing. 
n  KMDe  fttightly  irritant  lotion  or  di^ssing  be  applied,  thick  creamy  pus 
■poured  out  frum  the  surface;  if  some  non-irritating  dre*«ing  be  applied, 
to  «:rous  fluid  tioH's  away,  made  more  or  less  turbid  by  the  preaeuce  of 
•  few  puiKiclU.  A  granulating  sore  may  present  a  perfectly  healthy  appear- 
•'"'wiih  both  conditions  of  discharge,  but  it  will  usually  be  found  that  the 
'^iineof  new  growing  epithelium  is  much  wider  iu  those  cases  in  which  the 
wwiug  is  least  irritating,  as  under  other  conditions  many  of  the  young 
*''pitb»*liiun-ct-IIs  perish  and  mingle  with  the  pus-cells  in  the  discharge. 

TheuinHtitutional  symptoms  that  attend  union  by  the  second  intention  will 

^uiDch.    Tlie  sejtaratiou  of  a  slough  will  in  all  case**  be  attcnuL'd  with  some 

fcltrile  disturbance  if  the  dead  tissue  be  allowed  to  putrefy ;  by  antiseptic  treat- 

■mi,  however,  this  may  Ik;  eutircly  prevented,  and  anion   by  the  second 

''lotion  may  be  accompanied  by  as  little  constitutional  disturbance  as  thivt 

V  tltt  first   intention.     In   cases   in  which  no  antiseptic   precautions   are 

'i^'vd,  the  febrile  dwturbanoedue  to  the  absorption  of  the  products  uf  putre- 

'■^n  commences  on  the  second  day  after  the  injury,  and  reaches  its  maximum 

^)  ti«?  third  or  fourth.     By  this  time  the  lymph-spaces  are  becoming  filled 

*tthtbe  ptttfitic  exudation,  and  absorjition  is  consetineutly  limited.   AVhen  the 

^•DjHj  b(  ^pparated  and  the  granulation  surface  is  formed — that  is  to  sjiy,  by 

■Ikiii:  ii  to  the  ti'uth  day— the  fever  disappears,  as  healthy  granula- 

l>nft«.  _    _,     _  void  of  lymphatics,  form  a  barrier  to  the  absorption  of  septic 

Mtlcr  onlrMS  it  is  pent  up  at  some  degree  of  pressure. 

Tbecbangcfi  taking  place  in  a  cicatrix  do  not  cease  with  its  formation.     In 

MCHN*  tiw  conimction  of  the  scar  does  not  attain  '\i&  maxinuim  until  long 

Iff  tbe  completion  of  suj>erhrial  cicatrisation,  and  this  may  txtcasiou  great 

%  and  drlorinitv.     The  amount  of  contraction  of  a  scar  is  dependent 

y  00  the  size  of  the  original  raw  surface  and  ou   the  laxity  of  the 

in  vhich  it  is  scaled.    Tlierc  is  no  evidence  to  justify  the  assertion  bo 

made,  that  the  scars  resulting  from  sores  produced  by  acid  caustics 

eoDLraol  more  than  those  following  the  action  of  alkaline  caustics 
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or  fiuperfifial  woiuids.  A  tTipcalar  scar  round  a  tulmlar  nrgjiti  or  eHBW 
duct,  as  in  the  iiitfst.iiie.  rrsn^thu'irus,  or  urcthrA,  lends  to  iiurrowinf;  or  mtrirlurt 
of  the  cnnul,  and  many  of  the  worst  a^Bophtifroal  strictures  result  from  thr 
iiocidviitnl  swullowin^  of  ratiHtie  alkahno  fluids.  These  strii'tun'S  id  mot 
cases  gradually  bocouie  narrower  as  time  ^ot*H  on,  the  pnKH«8  uf  oontractkn 
continniutr  long  after  thr  sore  has  healed. 

Further  chau<j:es  are  wrt>n;:ht  hy  time  in  the  texture  of  o  cicatrix.  Whfti 
u  Bcur  it)  first  formed,  it  in  thin,  reddii^h,  or  hlutnh  and  shininj?'.  b«iaii(t 
compoBwl  of  imperfectly  developt'd  tihrona  tisnue,  ooveivd  by  a  ihio  epidennic 
iHyor.  Ab  it  hecomes  older,  it  assnraeH  a  dca4l-white  colour,  and  becomes 
depreABed,  and  jrmdually,  hut  slowFy,  many  years  bein^  perhajw  re<iutnsd  for 
the  chancre,  it  "  wears  out;"  that  is  to  sjiy,  its  structure  more  cloe*;ly  re«(cmbWA 
that  of  the  t<*xtuiT  of  the  part  iti  wliich  it  is  seated.  It  mver,  h<twonf, 
liecomcfi  developed  into  tme  nkin,  as  neither  sebaoeons  nor  amioriparouB  ^\ 
nor  hair  form  in  it. 

<*oincideutly  with  these  changes,  the  scar  loosens  its  deep  attnt^hmmitA.  »> 
(Imt  it  can  Ite  nutved  more  freely  upon  subjacent  parts.  It  i!<  u  lon*r  lirne 
l»»fore  the  sr^ir  attains  the  vitality  of  the  older  structnres,  if  ever  it  do  s«»  com- 
pletely; and  the  iar<;er  it  is,  the  Ic^a  its  f tower  wilt  usnally  tie.  Under  lii*" 
influem-e  uf  scurvy  or  S3rphiiis,  an  old  scar  is  apt  to  open  up  a^^ain  ;  »o  oIm,  if 
a  frt'sh  ulcer  be  formed  on  the  old  cicatrix,  it  wdl  take  a  longer  time  to  beal 
than  the  original  one. 

.'i.  Union  by  Secondary  Adhesion. — It  not  nnfrequently  happens  thfti, 
nllhouj:li  f^raiitilaliitns  Kpiini:  up  o\tr  tin*  nidcH  of  a  wound,  union  tKi'twi-eii  tlw 
opIHtsed  surfiKM's  (Uh's  not  take  placi*.  We  endcHTOur  to  atronipliHh  (his  b}^ 
bringing  tlie  granulating  sides  t(»gethcr,  and  retaining  bhcm  in  that  posiUon, 
when  they  will  oohere;  this  constitutes  union  by  **  Sfcomiartt  Ati/ir^'oH."  In 
noDie  uniputationK,  and  in  many  plastic  ojHTations,  cases  of  hai>;-lip»  cleft 
palate^  &c.,  union  is  ot^'casionally  hrouglit  about  in  this  manner. 

The  conditions  neifssary  for  this  mrfde  of  union  are,  1st,  that  the  granuUt— 
ing  8urfa«*es  l>e  perfectly  hoiltby;  :;nd,  that  they  l>e  smooth,  bo  that  they  aom. 
he  brouglit  evenly  into  apposition  without  leaving  cavities  between  Ihem 
which  pus  may  ^cumulate ;  and  <trd,  that  aft«r  they  are  brought  togetb*^^ 
they  sliall  be  kept,  at  perfect  nst. 

Ctrcumxtamrs  ajfrrtiwj  thr   Untlhuj  Prorrss, — In    concluditig    this    genera-^ 

description  of  the  prrKxss  of  union  of  wounds,  it  will,  perhain,  t>e  well  to  iraal^ 

briefly  some   of  the  i^nditiuns  essential   to  rapid  and  oert^iin  healing.     IdM 

the  first  place,  two  conditions  are  absolutely  esseutial :  [)erfcct  rest  and  perfec^f 

drainage.     No  wound   can   heal   by  the   fintt   intention   if  its   aurfaoea  af^J 

friHjuently  rubi>««i  njraiusi  each  other,  either  by  the  movemcut*  of  the  injurts^B 

part  t>x  by  the  clumsineM  of  the  Surgeon  in  changing  the  dressings ;  nor  cai^ 

early  union  occur  if  tJie  surfaces  are  aepamted  from  each  other  by  pent-a^| 

serous  discharge.     Tht-  third  great   source  of   irritation   to  which   woondM 

are  exfmsed   it*  tin-  presence  of  deconi|iofting  nmttrr  Itetween  their  8urfa»«S 

In   nnler  tliaf    thi^v  Hhontd   (Xi'ur  it    is   hardly   ne4-fii!«ary  to  ftiy  tlmt   tbrf^| 

liast  l»e  Kome  dead  matter  there  to  dccomposi;;  living  tissues  do  not  putTtfyjH 

nd   nmongst   living   tissues  must  be  reckoned   the   plastic  exudation   UuiM 

UuDe«  a  Wound,  and   forms  the  pri'Iiminary  bond  of  uuion.     On   the  oth^H 

uuid,  till-  M-Totift  dinchurge  which  \%  poured  out  in  ihe  lirst  twenty-four  hoaifl 

•  deDom|)ONablr.     \  peKectly-<lraine<I   wound   with    no    foreign   U»dy   in  ^| 
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-■^("sses  powerful  pjTogcnic  proptTties  which  they  uttribitte  to  the 

.  which  it  always  contains  in  considerable  quantities  in  h  fi-ee 

If  the  ferment  he  injectfrd  in    larjjc  quantity,  other   symptoms  tiva 

eloped   t'esemhiin*:  scpticfBinia,  and  often  ansiiciatod  with  congulution  of 
i  in  the  heart  or  cardiac  thrombosis.    Clinical  cxpcrieucu  seems  to  confirm 
rk-u.    LaTj^'-e  subcutaneous  extra\  asutions  of  hlood  m*u  usually  aixompmiiud 
try  marked  febrile  distiirbtuice,  and  the  same  has  been  observed  in  the 
tnwefvjftifo  of  deHbrinatcd  hloiKl.     In  a   larjje  wound,  when  the  drainage  is 
ipcrfect  and  an  nccumuIatioM  of  aseptic  serctus  dischm*»;e  takes  place,  Tery 
tinct  elevation  of  tenipcniture  in  the  common  result.    It  is  very  poasihle 
•ppliciition  of  stnmif  antiseptic  Huids  to  the  raw  surface  of  a  wound, 
ing  the  exudatio!»  durini:  the  first  few  hours,  may  elig:hlly  *wld  to  the 
vtT  in  sonic  ruses,  and  want  "f  rest  or  the  accumulation  of  blood-clot  in  the 
iTity  of  a  wonnd  may  firodua*  n  similar  effect. 

Septic  Traumatic  Fever  is  duu  to  the  absorption  of  the  chemictd  [troducts 

•factiou  fntui  the  surface  of  a  wound.     L'uiil  grauuhitious,  which  offer 

!ient  barrier  to  the  patwujre  of  tk-ptie  products,  have  sprunji:  up,  the  raw 

■B^i  ^  a  WL>uud  absorbs  these  with  the  ;jjrcatest  reiidines!?.     It  has  been 

iho«'      ,       ,  •rimeut  that  salts,  such  as  [)Otas>'ium  fenxicyanide,  are  taken  up 

vith  great  rapidity,  and  can  be  detected  in  the  urine  within  a  very  short 

tbne  after  their  application  to  a  raw  surface ;  the  rapidity  of  absorption  is 

nttjelY  if  at  all  Il-ss  front  a  surface  which  has  been  canteri8e<l  with  a  hot  iron, 

W   '  ition  of  a  striin;r  solutit^n  of  chloride  uf  zinc  materially  retards, 

w«'  ii,s,  the  entrance  of  the  salts  into  the  circulation.    The  presence  of 

4|ibe  ouitlcr  in  a  wound,  in  athlition  to  the  cunHtitutional  disturhanoe  it  directly 

Si^ri&e  to,  always  causes  more  or  less  locjd  iutlamnmtion,  the  products  of 

'hicii  nv  doubt  aid  in  setting  up  the  fever.     The  severity  of  septic  traumatic 

is  pro|M.rtii>nal  to  the  dose  of  theehemical  products  of  putrefaction  which 

the  circalatiun  ;  consequently  it  will  vary  directly  with  the  amount  of 

•ptic  matter  present  and  the  size  of  the  wound.     If  the  decomposing  matter 

j*  pt-nt  n|>  at  some  degree  of  pressnre,  the  rapidity  of  alisorption  will   lie 

"|<^'fctfli<d.     Should  the  dose  l>e  sufficient,  the  patient  may  die  rapidly  from  the 

*"f*Ct  toxic  effects  of  the  chemical  products  of  putrefaction,  a  condition  which 

"*"  bt  dewribed  as  one  of   the  forms  of  septicmmia,     Between    this  and 

■ptic  traumatic  fever  the  difference  is  only  one  of  degree.     Ouided  by  these 

■*t»,tLr  prvvention  of  septic  tnummtic  fever  can  in  most  eases  he  successfully 

**il(Dplushed  :  first,  by  perfirt  drainage  of  the  wound,  by  which  the  amount 

*  ritonapoaoblo  mutter  is  redm-cd  to  a  minimum:    and  secondly,  by  the 

*<|k7nent  of  those  modes  of  dressing  which  will  prevent  the  decomptrsition 

ii  nch  liijaid  exudation  as  may  unavoidably  remain  in  contact  with  the  raw 

•BfflWS. 

fibooid  septic  ferer  occur  it  commences  on  the  second  day,  and  reaches 
■telttf^best  |xjiot  by  the  third  or  fourth.  At  this  time  the  temfierature  reaches 
IW^  F.  or  l*'4-  K.,  or  even  higher,  it  remains  at  about  the  same  height, 
the  osnal  orening  ris^-  and  morning  fall,  till  the  ninth  or  tenth  day.  by 
time  grannlati(tnfi  have  sprung  up  throughout  the  wound,  and  the 
afaaorptiDti  of  &eptic  matter  ci'Jiaes  more  or  less  completely  according  to  tlie 
piTfttJiiou  iif  the  drainage.  During  the  fever  the  pulse  is  generally  fre<|aeut 
in  |«optirtion  to  tlic  temperature,  the  disturbance  of  np^wtite  is  great,  thea*  is 
delthum,  oApccially  at  night«  and  rapid  losa  of  Hesh.     The  di'cline  of  the 
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fever,  or  dofurveBconce,  is  sometimes  rapid,  occnrrin^  in  n  fieriod  vfurinj^  from 
twenty-four  to  Uiirty-six  hours  ;  but  Hhonld  ilic  winind  in-  onr  in  wUieli  perfect 
draina<!>?  is  dittieult,  n«  in  a  ronipnnnd  fnioturc,  deromposintr  pus  may  he  still 
pent  up  in  parta  of  the  cavit}'  at  poiiic  dugive  of  pretsHua',  and  luidvr  these  cir- 
oumatances  the  decline  of  the  fever  will  be  much  delayed,  and  the  sympUirox 
may  gradually  merge  into  those  of  **  hectic,"  attended  with  the  marked  trvening 
exacerbationR,  the  profuse  ?wcat*,  and  progressive  loss  of  strength. 

Traumatic  Delirinm  prosentft  iteelf  as  twu  distiiiet  typep,  the  one  tn/frrm- 
ffiftfonj,  the  other  npivous. 

In  Inflammatory  Tranmatic  Delirium  there  is  a  qniek  and  bonndinir 
pulse,  hot  skin  and  head.  HiiKhfd  cheeks,  fjjlistening  eyes,  much  thirst*  and 
high  fever ;  in  fact,  this  form  is  merely  the  delirium  which  acoorapauJeB  the 
fever  ermseqncnt  npon  the  nhsorption  of  the  prfKiuets  of  Bejititr  or  infeotivf 
inflammation  from  the  wound.  Occasioually  the  patient  is  violent,  toesin^ 
himself  about  the  l>ed,  and  movinjj  the  injured  part,  insensible  t»:i  or  regiirdle» 
of  pain.  More  often  there  is  mere  wandering  of  mind  ;  and  in  mild  cufv^  the 
patient  will  answer  questions  rationally.  The  symptoms  arc  mo^t  marked  %i 
night,  and  diminish  when  the  morning  fall  of  temperature  commeDceH  j  tbcy 
usually  set  in  on  the  thin]  day,  and  are  most  marked  by  the  third  or  fourth, 
which,  as  before  stated,  is  the  time  nt  which  septic  traumatic  fever  rcache*  it* 
higheflt  point.  The  Trmhrwnt  of  this  form  is  be-st  carried  out  by  the  applica- 
tion of  ice  to  the  head  :  the  bowels  must  be  ke]^t  well  open,  and  the  diet  must 
be  light  hut  nutritious.  The  use  of  stimulants  must  be  determined  by  the 
stale  of  the  pulse  ;  when  this  is  very  rapid,  alcohol  often  diminishes  the 
delirium  and  produces  sleep  ;  wheu  it  is  Tcr)'  full  and  bounding  and  the 
patient  is  young,  bleodiuir  from  the  ann  may  occasionally  be  resorted  U>,  but 
this  is  seldom  required.  Tlie  patient  must  be  carefully  watched,  as  there  i» 
often  a  constant  desire  to  get  out  of  bed.  At  the  same  time  that  tbeav 
measures  are  adopted,  local  means  must  not  be  neglected  to  subdue  tbo  inflam- 
mation, and  remove  any  septic  matter  or  pent-up  discbargGS  which  roar  be 
givitM/  rift*  to  tho  febrile  di-^tnrbanc^. 

Kervous  Tranmatic  Delirium  usually  occurs  in  persons  whose  ooniti* 
tntions  have  lx*en  broken  hy  habitual  excess  in  drinkiuL' :  and  in  far^t.  it  h  in 
moBt  cases,  if  not.  always,  an  ntt^ck  of  ordinary  delirium  tremcnH,  indncotl  by 
the  shock  of  the  accident.  Most  commonly  tlie  earhest  Rign  is  want  of  aleefv 
with  a  restless  nervous  manner ;  in  some  i*are  ca8<?s  it  is  precede*!  by  a  fit  of 
an  ejtileptifonn  character.  Tlie  pulse  becomes  quick,  small,  and  irriiatile; 
the  8urfiu*e  is  cool,  and  usually  covered  with  a  ela»nmy  offensive  i  m.o  • 

in  c»<08    nneomplicjited  by  an  opeu  wound  there  is  nsunlly  n^  u  of 

tempcmture  ;  should  then'  be  fever,  the  gravity  of  the  case  is  greatly  inorraaed. 
The  tongue  is  white  and  furred,  and  there  is  usually  tn-mor  both  of  it  and  of 
the  hnndft.  The  deliiinm  is  of  a  muttering,  suspecting  character  ;  tbe  pationt 
is  oft^n  harasfted  by  spectntl  illusions,  but  will  answer  questions  ratiooally. 
Traumatic  rh-liriiim  tn^'uicns  is  sometimes  v^ry  rapidly  fatal.  [  hai>  kiKnrn  H 
to  destroy  life  in  fOKCS  I'f  simple  fracture  in  less  than  rwi-lv»*  houn".  In  oiba 
cascft.  dtiith  tak(.»fl  plac<»  after  some  days  from  exhaustion  ;  and  thi«  faB| 
termination  is  <:K-ca»ionally  «nddea.  fl| 

A  form  of  tmininfal  delirium  is  occasionally  mot  with  aftci  i  i  i  n^S 
peniotis  of  great  Ufrvons  susceptibility,  who  have  been  e\[»osed  to  -  ;.,  ,1 

dtnun  before  tlie  operution.     It  has  Iteeu   not  unfrequcntly  observed   aflid 
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rerooval  of  llie  brenst,  esprcially  in  tliose  cases  in  wltich  the  patient  has  Ion;? 
••onwaled  her  cliseu^%  and  finally  with  a  gi'cat  mental  cIFort  submitted  Lci  the 
operation. 

In  the  Treatmetif  of  nervons  traumatic  dehrinin,  the  essential  i>oint«  are  U* 

induce  sleep  and  to  keep  up  the  patient's  strcn'^th.   The  foul  tongue  and  breath 

are  snfficient  iudiaitions  of  the  necessity  of  administering  a  brisk  pur^Ljative  at 

cbe  i*ouiniencemeut  of  the  treatment  ;  in  many  cases  no  sedatives  will  have  any 

effect  till  the  purge  has  acted.    The  motions  brought  away  by  the  medicine  are 

W  excessively  foul.  The  l)e8t  sedatives  are  bromide  of  potassium.  moi'j>hi8, 

byopcyamns.    The  bromide  may  be  given  in  twenty-grain  doses,  repeated 

ro  or  three  honrs.     Morfihia  may  be  given  in  quarter-ipiin   doses, 

at  intervals  of  four  hours,  till  one  j^rain  is  reached,  or  till  sleeji  is 

iodaced.     Tlie  eflcet  of  the  drug  must  be  carefully  wat(*lied.     It  is  always 

beCXcj  to  administer  it  hypodermically  whuu  ix>8sible,  as  in  some  cases  it  seems 

ito  be  impcrfertly  absorbed  from  the  disordered  stomach.    Ilyoscyamns  may 

ii:^tered  in  half-drachm  doses  of  the  tincture,  but  it  is  less  efl'ectual 

»hia.     Both  niurphift  and  hyoscyamns  may  be  given  in  combination 

with  the  bromiile.     Hydrate  of  chloral  has  also  frequently  been  nsod  ;  bnt  it 

a  noc  so  safe  a  drug  na  those  just  mentioned, as  an  excessive  dose  may  kill  the 

pftlietit  saddenly.    Snlphoaal  sometimes  succeeds  in  inducing  sleep  when  other 

dmgs  hare  failed.     The  Surgeon  must  use  his  judgment  as  to  the  ejttent 

Co  wiiich  the  sedatives  may  be  pushed.     If  they  fail  to  act,  it  is  wiser  to 

diaoonfcinue  them  than  to  run  tiie  risk  of  giving  a  poisonous  dose.    Fi:K>d  is 

i^«TCfi  of  more  im{)ortauce  than  sedatives  ;  so  long  as  the  patient  can  take  an 

Hmbundftiic  supply  of  ^o*A  liquid  nonrishmeat  there  is  ho()e  of  bis  recoveiy. 

^■Solids  must  be  av4:>ided,  as  the  stomach  is  never  in  a  state  to  digest  them.     If 

^■ibere  be  much  depression,  it  will   usiually  Im.*  ud\isublc  ut  administer  some 

^B ittitnahuil,  that  to  which   the  patitnt  has  huhitnated  himself  1x.*ing  the  best. 

^Vlt  i«  sometimes  convenient  to  mix  the  sedative  with  tlie  stimulant.     If  the 

patient  l>e  strong,  there  is  no  danger  in  cutting  oti'  all  stimulants,  even  in  the 

of  a  confirmed  dmnkarcL     After  sleep  hiis  been  induced,  the  quantity  of 

ives  must  be  lessened  ;  but  it  will  often  be  found  necessary  to  continue 

for  Some  time,  as  there  will  be  a  tendency  to  recorreuce  of  the  delirium 

kwl  night. 
The  patient  should,  if  possible,  be  put  in  a  roc>m  by  himself,  and  watched  by 
a  nngle  ftttendanu     If  he  is  violent,  he  should  be  at  once  put  in  a  strait- 
W»irt<nat%  as  it  excites  him  much  less  to  struggle  with  an  inanimate  object 
UkBB  with  a  couple  of  men.     When  the  strait- waistcoat  is  firmly  apjilied, 
the  Attendant  should  keep  out  of  sight  as  much  as  possiltle  while  watching 
him.     If  the  injury  is  a  l>rokcn  bone  in  a  limb,  the  injured  part  must  be  tixed 
finulj  in  s)i1iDtft  well  jwdded  with  coiton-wfxjl  and  swung  from  a  cradle  ;  it 
DUst  on  no  account  lie  fixed  to  the  bed,  for  every  movement  of  the  patient 
wooid  then  grind  the  Umes  together,  and  perha{>s  render  a  simple  fmctnre 
eaopuund.     TIil*  patient  seems  a^olutety  iuBi.'nsibIe  to  the  paiu  caused  by 
met  movements. 
^m      Thaw  two  forms  of  traumatic  delirium,  the  intlammatory  and  the  nervous, 
^■areoftan  found  more  or  less  conjoined,  and  in  such  cases  the  prognosis  14 
^f  ahn^  (.^rave,  aa  exhaustion  speedily  sets  in  ;  stimulants  and  abundant  Haid 
^LjMriihiDfcnt  must  then  be  freely  administered. 
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of  great  mental  fortitude,  or  whose  luiDcU  ore  actively  engaged  at  the  moineai 
of  the  receipt  of  an  injnrj'. 

The  condition  of  sIkkjIc  may  j^radunlly  iiici*ea«e,  the  poise  becoming  mo: 
feeble,  the  respiration  njoiv  shallow,  and  tin*  consciousness  more  impaired,  till 
death  tukos  pliic-e,  KortunHtuly,  however,  this  termination  is  I'omjjiinitivem 
infrequent,  and  occurs  only  in  tlie  ninafc  Revere  injuries.  As  a  rule,  atler 
Iona:er  or  pjmrter  period,  viiryiup:  acnorrling  to  the  severity  and  seat  of  tbo 
injury  nnd  the  nervous  susceptibility  of  the  patient,  the  fiymptonis  nbfite  and 
rmcHon  setfl  in.  Tlie  surface  bttninies  wanner,  the  pulse  more  InroiUle,  tl»e 
respiration  fuller,  oouseiousnesa  becomes  morn  iK-Tfect,  and  etjlour  returns  to 
the  face.  Vomiting  is  not  an  uncommon  symptom  durin^r  the  early  periodl 
of  reaction,  and  is  probably  due  to  some  dejjree  of  hypenemia  of  the  brain' 
following  the  cerebral  anaemia  which  forms  a  prominent  feature  of  extremft- 
shock.  It  is  not  uncommon  to  find  the  temperature  very  sjij^htly  elevated 
dtirinjj  the  periwl  of  reaction. 

The  recovery  from  shoirk  is  usually  rompletc.  In  eases,  liowever.  in  which 
it  has  arisen  from  violent  coucnssion  of  the  whole  system,  as  in  a  railway 
accident,  various  scHumdnry  plienomena  may  present  themselves.  These  are 
probably  due  to  ac;tual  lesion  of  the  nervous  ot'ntres,  and  are  fully  described 
in  the  chapter  \m  Injiincs  of  tlie  Spine. 

Fatkology  of  Shook. — Tlu'ru  are  no  characteriscic  posl'Htorifm  appear* 
ances.  The  heart,  rarely  iontmcted,  is  more  often  found  full  of  bloodi 
eflpccialiy  the  right  side,  and  the  whole  venous  system  is  S4»mewhat  gorjred, 
unless  the  patient  has  lost  much  blood  from  the  accident.  The  blood  was 
said  by  Hunter  to  remain  Huid  in  Homn  {'^m^.»^  but  this  is  certainly  vtTy  rare. 
Ri?or  mortis  is  usually  well  marked.  The  lunj^  are  en<rorgiMl,  the  abdominrtl 
viscera  congested,  hnt  the  brain  is  pale  and  nncemiL'. 

It  is  evident  that  the  sympt^)ms  aliove  dew-ribed  art  more  than  can  b«j 
accounted  for  by  any  sim|)le  theory  of  cardiac  inhibition.  The  most  prohabl* 
explanation  of  slu>ck  is  that  it  is  due  to  a  general  exhaustion  of  the  nervous 
centres  conse<|U(.'rit  npon  an  extremely  violent  afl'erent  impulse,  lu  cases  of 
injury  this  impulse-  is  ]jartly  physii-al,  duu  to  the  division  or  crushing  of  thft 
nerves  of  the  injunni  piirt»  and  partly  mental,  arising  from  the  fear  and  sense 
of  suffering  caused  by  the  accident.  In  operations  performed  onder  the 
influence  of  an  aniesthetic,  the  latter  chukc  wouhl  be  al>sent ;  but  as  thtf 
conductivity  of  the  nerves  and  tin.-  fuuctii»nal  activity  of  the  medulla  ami 
great  centres  at  the  base  of  the  bruin  an-  uniuipiiired  during  anaesthesia,  shock 
is  not  avoided,  though  it  ia  certainly  diminished  in  intensity.  The  exhaustion 
of  the  nervous  centres  in  shock  is  shown  by  the  general  state  of  muscular 
relaxation,  the  loss  of  tone  throughout  the  vascular  system,  the  feeble  action 
of  the  heart,  and  the  state  of  semi-unconsciousness  into  wliich  the  patient  is 
thrown.  The  ;:eneral  relaxation  of  the  vessels  throughout  the  b<>(ly,  thn* 
occurring  aimultaueousiy  with  an  extremely  feeble  action  of  the  heart,  leads: 
to  an  accumulation  of  blood,  with  jmrtial  stagnation  in  tfiose  piirt.s  of  tlitf 
vascular  system  which  arc  most  dilatable.  This  is  especially  marked  in  tha' 
veins  of  the  alslomimd  cavity.  The  lungs  are  also  fre  |UontIy  gorged  with 
blood.  Tlie  abstraction  of  so  large  a  portion  of  the  bUtod  from  the  ciirulation 
causes  amemia  of  other  parts,  and  it  is  tims  that  the  jmtlor  of  the  nkiu  and 
the  ana'mia  of  the  brain  may  be  explained.  It  has  been  assumed  that  thv 
vrtwwmotor  irtiralysia  \n  most  marked  in.  or  even  limited  to,  the  parts  supplied' 
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I    ti/llif  s^jlanchnic  uervejj,  bat  Lhure  seem;?  tn  Ik*  nothin^j  to  justify  such  uu 

I   MRnii|tioi).     (-ivueral  viw<j-mott>r  paresis  c*imliined  with  feeble  autinu  of  tht* 

I    b«M-i  wiiuI/1  Jirrtsfiiirilv  rniisp  acciuimlati<ni  of  blocHi  in  (be  lHr<;jc  veins  of  the 

*'«]i>iimml   visi'iTJi,  ami  probably  als*>  in  th<ise  of  thi'  tiacrid  mnsclcs.     The 

vitle  <iiiru«ion  of  the  c.xhuiiBtintr  eft'octa  of  an  ititonse  afferent  impulse  is  alsn 

I   io  tta-onituo?  with  the  results  of  experiment.     A  very  feeble  rtlioiulus  applied 

I   tolDerruDH  oenire  aets  on  that  reutre  only,  but  mitre  powerful  stimulation 

ik  ilwavH  found  to  diffuse   itself   widely  to  neiffbl>onrinjr  jtarts.     Thus,  if  a 

cwiical  motor  c«ntre  in  tin*  bruin  bo  expoaied  and  stimulotetl  by  a  verj'  feel)le 

eteptric  current,  movement    is   jirtKiuced   in    the   limited   g'roup  of   muscle* 

oHTtfipondin^  Ui  that  centre,  whilst   a   stronger  enrrent  eausea  a  general 

ttSTolBion  «tfoctin<?  the  whole  body. 

I      The  ansemia  of  the  nervous  centres  a^>n'avate.«  the  nhoek  and  delays  the 

Twovery  of  the  exhausted  lientreH.     In  fatal  cases,  ir,  is  probably  the  immediate 

QiQ«e  of  ileath.     It  is  ut.'eeHsarily  increaseil  by  loss  of  blowK 

CftBses. — The  moat  serious  forms  of  sbouk  are  those  that  arise  from  ;:uu- 
ihot  wotiods  and  railway  coUiBions.  The  severe  and  deeply  penetratinfr 
Aincter  of  the  injuries  in  the  one  caiie,  and  the  suddenne&H  of  their  occiir- 
wkr,  with  the  terror  ins^iireil  by  tht-m,  in  the  other,  explain  the  Roserity  of 
tlieir  etftot*  on  the  nt-rvous  system.  Shock  is  partly  due  to  m/"//////,  partly 
Ui/AywM/  eiuises.  Its  stverity and  continuance  ore  thus  materially  influenced 
^  \kiii  mrntai  i*uadition  of  the  patient,  and  by  the  de^rnce  and  nature  of  his 
iojnry. 

In  ftcrBons  of  a  very  timid  character,  or  of  ^^reat  nervous  susceptibility,  and 

mthosewho  are  liable  tothe  i»courrenee  of  syncope— more  esiKrially  in  fi^malcs 

-•very  triviul  injury  mav  pn.Hluce  an  extreme-  dei^riv  of  shwk  ;  indeed,  the 

^^-  ttiiprchenKiou  of   iujury  may,  without  the  occurrence  of  any  physical 

•wfln,  pvc  rist.'  to  all  the  phenomena  of  shock,     Tbna,  Verneuil  mentions  a 

I    '^■•i  m  which   sudden   death   occnrrcd  whilst  the  incision  for  an  intended 

iTiichfounuy  was  beiiiL:  marked  with  the  buck  of  the   knife.     The  state   of 

amtj  aL  the  time  of  the  receipt  of  the  iujury  influences  its  elfecl-s  on  the 

"'TfiouK  $y8tem.     If  the  pjiticut  be  anxiously  watching  for  the  infliction  of  a 

I     "tKUiiiffM  waiting  for  the  tirst  incision  in  a  surgical  o[x.>rution,  all  the  attention 

I    *  ^QQoeutnU'd  upon  the  comini:  pain  ;  it  is  seven^'Iy  felt,  and  the  consequent 

I    "vocli  ii  great.     If.  on   the  other  band,  the  atteuti(»n  be  diverted,  and  the 

I    ■'•din  a  stale  of  int^jnse  excitement,  as  in  the  hour  4»f  l>attU\  u  severe  injury 

•*»;  l*e  tntlii'ted,  and  the  ptitient  be  unconscious  of  it,  feeling  no  pain,  and 

I    ^pmcnciiig  nil  shoi'k.  perbujM  not  knowing  that  he  is  wounded  till  he  sees 

I   te  own  UoimI.     The  severity  or  shock  (s  iu  a  great  measure  proportiunat« 

lb  tite  de^^rec  of  pain  utiendant  upon  an  iujury,  and,  ui4  sensibility  to  pain 

'  nricapcatly  iu  difTenrUt  individuids,  so  will  the  attendant  shock  be  greater 

ra  Kintc  tiuui  lu  otliers.     The  si-nsioiiily  of  individuals  varies  nmch,  and  \a 

XiQiilj   ikprndeut   on   ocoupatiou,   be\,  and   temj^ierament.     Meu    who  live 

ftaidrooUkMir  tivc«  tuv  lc!«  scnsttive  to  pain  than  those  who  follow  occupations 

of  tk  •■w  kind.     The  higher  mun  rises  iu  the  scale  of  civilisation,  the 

moi  'l«»e[*  his  sensibiliry  to  pjiin  ap(Mjar  to  Ux-ome,  or  possibly  the  less 

bt  i*  able  tu  bear  it.     A  savage  ]irot)ably  sutVers  less  than  u  civilisi>d  man 

givrn  injury,  and  hence  may  display  more  apparent  fortitude.     An 

ical  wotDaii  prolMilily  doc^snot  sufler  more  tbau  one  with  a  metre  healthy 

sjrfltani,  but  she  complains  mure  loudly,  for  she  has  her  feelings  less 
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under  ciiturol.  Rnce  ap(>eflr9  to  exercise  »n  inHnoTi<x»  on  pnin  :  Borae  of  \m 
niitivc  nicea  of  InHiu  itppear  Ui  9uf)br  far  less  than  Europeans  nrider  snrpcfl 
operations  of  a  siinilur  kind.  There  are,  however,  other  conditions  hMm 
\mu  that  intliu'ncc  thr  seventy  of  shock.  ^^ 

The  BUiidt-n  oocnrreucc  of  a  severe  injnr}'  will  can«e  a  phtfsiral  •ff^vi^H 
iude[>endenily  of  any  uinolion  or  moral  inHnenc-o.     The  Keverity  aiid  oooflHI 
imnu  of  the  sliwk  arc  uaually  projwrtionate  to  the  gravity  of  the  injarr,  cither 
from  its  extent  or  fntm  tlie  importaut'c  of  the  part  woimdod.     Thns,  if  tb« 
whole  of  a  limb  be  torn  away  by  a  ctiiinon-shot,  or  cruslied  l)y  a  railway  train* 
the  shfK-k  will  be  severe  from  the  extent  of  the  mutilation  :  whilst,  on  the  olbw 
hand,  if  a  nmn  l>e  Hhi<t  by  a  pistol-bullet  tlirough  the  aMomen,  though  the 
extent  of  the  injury  lie  trifling  and  only  a  few  drops  of  blood  escape,  ret  the 
shock  will  be  anvcre,  owin^^  to  the  imp4)rtance  of  the  part  injured.     The  Surv-'-fi 
not  niifru)|uently  employs  this  fut*t  as  an  acccsHory  means  of  diagtwwifi.     Tim-. 
if  II  man  break  his  leg.  and  at  the  Bamc  time  strike  his  abdomen,  and  th4^ 
shock  lie  very  serious  and  long  continued,  the  probability  ik  that  home  mv^n. 
injury  has  been  inflicted  upon  an  internal  organ  ;  injarv  of  the  vigcifni  oocawod*  : 
ing  more  severe  and  continued  sh^vrk  than  a  wound  of  a  lessi  vital  piirt. 

The  diaguoBis  of  shock  is  usually  eai^y,  but  it  is  often  difficult  to  det^rmiiM 
after  a  severe  injury  liow  mucli  of  the  jmtient's  c^nditirin  is  duo  to  U«i 
blood  and  how  much  to  shook.  Restlessness,  deep  sighing  respiration, 
Apnse  of  dyspncra.  and  a  somewhat  abundant  perspiration,  are  sii^ns  indjctt- 
ing  that  the  patient  is  Rulfering  i^»  a  great  extent  fntni  loss  oFbl<MKl.  If 
patient  i»  half  uncon»-iou8  and  lies  perfectly  still,  with  a  very  small  tlutteri; 
pulse  and  rt^giilur  shallow  rpBpirati(m,  it  is  probable  that  his  condition  is  doe 
chiefly  to  shock.  The  sickness  produced  by  an  antesthetic  may  closely  rnaemlilc 
shock*  but  it  soon  ends  in  actual  vomiting,  after  which  the  pulse  im]>roves  ami 
the  pullor  diminishes.  I>uring  an  o)>emtion,  however,  this  condition  oftri 
caOMS  the  Surgeon  great  anxiety,  which  is  only  relieved  by  tlic  commcnceiue: 
of  vomitin■_^ 

:t.  Shock  witK  Excitement,  or  ISrethitic  Shock, — Three  separate  cc»- 
ditionB  seem  to  have  been  described  under  tliis  name.  First,  a  atate  of  shuck 
not  sutBciently  severe  to  render  the  patient  insonflible  to  severe  prraistcnt  pain, 
as  from  an  extensive  burn  or  scrald.  There  is,  then,  restlessness  instead  of  tlie 
perfect  quiet  of  severe  sh<tck  under  ordiuary  conditious.  If  the  shftck  be 
more  iiUense  the  pJitient  may  show  no  signs  of  pain.  One  of  the  worst  si 
in  severe  bums  of  children  is  an  apparently  perfect  freedom  from  pain. 
Sticoudly,  the  condition  of  restlessness,  dyspmea,  and  excitement  IVom  profuse 
hemorrhage,  combined  with  s*»me  d<^p^e  of  shuck,  has  been  described 
imdcr  the  alnive  name,  Liistly,  the  term  has  been  tipplied  to  <'ae«?8  in  which 
the  symptduis  of  tmumatic  fever  mimifent  themselves  l»efori!  the  exhaaatioa 
of  the9h<»ck  Ims  pitfwd  away.  The  ordinary  symptoms  of  fe^Tr  are  prcMoi; 
and  amongst  tliem  delirium  is  often  pi'omiuent.  The  pnlse  iucreaaca  to 
frctiurncy  &&  the  fever  develops  and  at  the  same  time  it£  force  beooona 
Inw.  Thist  condition  very  commonly  ti^rminates  in  death.  api)an!DUy  ft^oa 
ejthaustion. 

Traatment  of  Bhock. — If  the  fdxxk  lie  chiefly  mental,  the  patient  will 
mtually  r.illy  »pccdily  un  U.'ing  siM>ken  to  in  a  kind  and  cheering  manner,  vr  od 
having  nomo  stimulant  administered.  If  the  shock  bo  more  severe, and  be  tha 
rcatill  of  considerable  injury,  the  patient  should  be  laid  in  the  recombent 
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ion,  and  the  injured  pnrt  armnge^l  as  comfortably  ns  possible  ;  be  abould 
bewrappod  nji  in  wfirm  bliinkpts.  hot  bottles  should  be  applied  to  the  feet,  and 
irtion  to  the  htinds  and  surface;   a  little   warm  t/'a,  wine,  or  spirits  and 
itrr,  may  U,'  adtninistered,  provided  the  insensibility  be  not  complete  ;  if  it 
complet«^.  the  fluid  should  not  be  ^iven,  lest  it  fiud  its  way  into  the  larynx. 
theao  circnmstances,  ammonia  should  be  ap])lied  to  the  nostrils,  and  a 
imalating  enema  mlministered,  or  ten  miuinis  of  ether  may  be  injected 
lically,  atid  refloated  at  intervals  of  about  ten  minutes  if  necessary 
the  patient  be^^ins  to  rally.     AA* hen  there  is  mueh  pain  associated  with 
shock,  a  few  dro|»s  of  laudanum  may  advantageously  be  given,  or  a  qnarter 
II  grain  of  morphia  administered  h\*]K>dcrmically. 

Alter  All  large  siirtncal  operations,  a  slight  condition  of  shock  is  not  to  be 

aft  an  evil.    The  feeble  action  of  tlie  heart  favours  the  perfect  closure 

the  tmall  vessels  by  eoagulu,  and  unwise  stimulation  is  not  an  uncommon 

of  hajniorrhage  diirin*:  the  first  twelve  hours, 
Op«mtii>n  d-aring  Shock. — Whether  an  operation  should  be  performed 
irini?  scvt-re  sluick  is  a  question  of  considenible  importance.     As  a  general 
lie.  It  certainly  should  be  deferred  until  rejiction  comes  on,  as  the  additional 
jJnrT  inflirted  by  the  operation  would  increase  the  depression  under  which 
le   |tatieul  ia  suffering.     In  some  cases,  however,  the  presence  of  a  crushed 
appears  to  prevent  tlie  [witicut  from  rallying;,  notwithstaudinj?  the  udmi- 
;ion  of  stimulant*.    In  these  circumstances  the  Surgeon  woidd  lie  justified 
tting  before  reaction  cnme  on.     ?Iere  the  administration  of  ether  is 
rly  beneficial ;    it   acts   as   a  stimulant   to   the    nervous   system,  and 
the  pain  and  dread  of  the  operation  from  i^till  further  depressing 
jcnt.     In  Iong-continue<]  shock,  great  care  is  required  in  ascertaining 
ia  no  internal  injury,  such  as  laceration  of  one  of  the  viscera,  giving 
the  depression,  but  that  the  shock  is  really  and  solely  dependent  upon 
■Ute  of  the  limb. 

ition  of  Shock. — In  cases  in  which  an  operation  is  likely  to  l>e 
koiixl  by  much  shock,  needless  exposure  of  the  body  to  cold  must  be 
fnUv  avoided,  and  preat  care  taken  to  limit  the  loss  of  blood  by  the  use  of 
•foroepe  applied  to  eaeh  vessel  as  it  is  divided.     Kther  should  Ite  used 
to  any  other  anaesthetic,  and  must  be  ^'iven  so  as  to  pnMluce 
fthesia.     Experiments  on   animals  have  shown    that  aJler  the 
of  a  very  small  dose  of  atropin  beneath  the  skin  it  is  imprtssible  to 
the  heart  by  stimulating  the  vagus.     It  haa  theivforc  been  suggested 
ihock  taight  be  prevented  in  the  human  subject  in  this  way.     AVe  cannot, 
', expect  mnch  from  this  treatment,  for  inhibition  of  the  heart  by  the 
'poeaiDogaictric  pruluibly  forms  bnt  a  small  element  in  most  cases  of  shock  as  it 
With  ill  pnwt  ii'c 
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TRAUMATIC    FEVER. 

TIm  ttnn  Tranmatic  Fever  haa  been  somewhat  loosely  applied  to  any 
dteorbauoe  which  follows  a  wound  or  severe  injury  within  the  first  week 
ten  dftjv  after  itii  intliotioQ.  The  exact  nature  of  this  febrile  disturbance 
occupied  the  atU*ntion  of  numerous  observers,  amongst  wiiom  may  be 
BiUroUi,  IJergmann,  A'olkiuann,  and  Lueas-Championniere.  Their 
(M  have  shown  that  a  clear  (iistiiK-tion  must  be  made  between  the 
oodtrhng  in  Bubcutanoons  injuries,  or  in  wounds  following  a  |)erfectly 
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ascptir  f'Dnrsi',  and  that  oecnrrin^  hh  a  c<»nsri|UL>nc«  of  the  abftorption  of  the 
products  of  j)Utrefiwti<»n  from  a  y.-ptic  wound.  The  t<Tni  "  trHum*itic '*  m»? 
conveniently  bt*  rctHincd  lu  iudicnto  i\\v  fact  tliat  the  fever  is  dirt.«'iiy  or  iudi- 
recUj  the  result  of  an  injury,  and  wu  may  then  aixfak  of  Aseptic  or  Simple 
Traumatic  Ffver,  and  Septic  Traumatic  Fever.  The  fever  that  accompaotci 
n  true  infective  proces-s,  eitlier  jreuoral  or  local,  as  in  pyemia  or  erysipelti* 
has  never  been  included  undor  truunmtic  fever. 

▲septic  Traumatic  Peveir,  or,  as  it  h(w  been  willed,  "nvrr^wmiry/rnrr/' 
r^mnieMces  a.s  sihiu  i\a  the  symptoms  of  Hhock  disappear.  Au  the  patiojit 
rallies  the  temiicrature  nses  from  the  subuormul  point  to  which  it  had  fallrn, 
jiasftes  tlie  normul  and  irrndually  rises  from  one  to  twodejjrwsalKjve  it.  In  the 
majority  of  cases  it  reaches  its  hi^hetit  point  on  i\w.  Bectmd  day.  iiml  fails  airaju 
to  normal  Ity  the  end  of  the  thin!  or  fourtli  day,  l»ut  it  may  Iw  pn  ' 

sixth  or  Bcvonth.  TbehislHst  |K>int  isseldonuiltovc  lUl'' F.  The  i 
diaturbance  is  8hVht.  the  patient  himself  often  beintr  unconscious  of  any 
feeling  of  illness.  la  the  case  of  an  open  wuuud,  if  decom|»o8itiaii  of  the 
4li9char«;i.«  ocmrs.,  the  simple  trannnitic  fever  ia  more  or  lees  masked  by  the 
ftcptic  fever  wliieh  Cninmenccs  un  the  second  i»r  third  day,  ami  ronse«iunntly  it 
is  liest  Btndicil  in  simple  iractures  and  other  subcutaneous  injuries.  Some  im- 
portAut  obPcrTatious  illustrating  the  couree  of  simple  traumatic  fever  lui\x' 
lieen  made  by  Victor  Iloreley  in  ciise«  of  simple  fractures  of  the  liu'^r  iKHici 
of  the  ]imb6.  In  U^M  such  cases  he  found  a  distinct  febrile  disturbum%  in  91 
|)er  cent.  In  most  a  rapid  rise  (K.*curred  in  the  tirst  few  h(mr>iuflcr  tlie  injury* 
the  tem|)enUure  rvaehiiii;  !»;i*.'i'  F.  to  Kiti"  F.  The  rise  then  continm.xi  mure 
slowly,  the  mnximam — varying  from  loo  F.  to  101^  F, — bein;r  reached  ia 
frtun  twenty-four  to  forty-eight  hours.  Tiie  temperature  in  most  cases  thca 
gradually  fell,  reai.-hing  the  normal  \\o\\\t  l>efoi-c  the  end  of  the  M*venth  day. 

The  exact  cause  of  this  febrile  disturbance  is  not  yet  distinctly  known. 
liUcas-Chumpionniere  is  of  opinion  that  we  must  IcMik  for  it  in  the  nenronc 
aystooi,  while  Ber^^naun  and  others  believe  it  to  l>e  due  to  tlie  kxrut  develop* 
meut  of  some  substance  |H).'w;ssin^'  pyro«;euic  pro|>ertie8  which  is  taken  op 
fWim  tbe  injured  part  either  by  the  blood-veeecU  or  lymphatics.  (See  also 
p.  VH.) 

That  a  febrile  disturbance  may  be  of  purely  ncrvons  origin  seciue  probabW 
when  we  <onsider  that  «hich  fnllnws  concussion  of  the  brain,  when  there  ii 
no  reason  to  suspt^-ct  any  actual  laceration,  that  is  to  say.  when  the  ins^nnbihty 
is  of  abort  dnration  and  the  re(*overy  complete.  In  such  cases  it  will  nsoallT 
found  Uiat  the  thermometer  rises  to  about  10<)°  F.,  and  fulls  a^in  Ui  the  mc 
|H«ut  within  lwcnty-f(»nr  or  f(»rty*eij:ht  houre  of  the  injury.  There  is,  how* 
ever.  n<t  evidence  tu  show  tht&t  :i  pn>lou]L'ed  febrile  disturt>auue  can  be  induced' 
by  such  Ktimulatioii  of  the  sensory  nerves  as  ocurs  iu  a  wound  or  othcf 
injury.  On  tbe  other  band,  we  know  that  severe  |»iia  tends  to  lower,  noC  U 
elerate.  the  tcmi*eratnrc. 

It  seems  more  proliable  that  in  the  vast  majority  of  caacs.  at  laut^  »i 
tr-i  ' -ver  is  phMluced  by  alisorption  of  s^ime  jiyropenic  suhetanoe  fttiV^ 

tlx  urea,  and  we  have  abniubmr  evidence  that   such  sulwtancca 

funned,     it  hax  bei*n  iih<iwn   by  Hillnjth  and  others  that  tj)e  fresh 
Mtrotifl  discharge  fmin  a  recent  wound,  injected  into  the  sulK'utaneous 
or  viauels  of  an  animal,  causes  febrile  disturbance.     Kohirr,  Kdclberg, 
mano,  and  others,  have  aUi  sliowu  that  the  ex|in9aied  aeram  from  a  fM> 
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^^^^^^H^beseRBios  powerful  pyrogouic  properLios  vvhich  tlicy  attribute  to  the 

^^^^^^^meut,  which  it  always  (-ontniiid  in  cotiisiilenible  quantities  in  a  free 

■tste.     If  the  ft'rtneiit  hv  injected   in    lar<:e  qinintity,  other  flym[)t'Onifi  are 

^developed  ivsemhlin;;  septirajiuiu,  unil   often  associuttd  with  cot^iiulalion  ol' 

^^blo(»d  in  the  heart  orcnrdiac  chrombosis.     Clinical  cxpcnouce  seems  to  confirm 

^BiUi  view.    [«ar«re  sub^jutaneotm  extravaHaUoiis  of  b!ood  are  usually  ax^ompanied 

Bll^Vcry  markwl  felirile  liistiirlmnce,  tuul  the  winio  has  been  obsorveil  in  the 

trmHAfnaiuu  of  Jertbrinate«i  blo»M.l.     In   a  lai^e  wound,  when  the  dniina^e  is 

imperfect  and  an  accumulation  of  aseptic  serouK  liiHchai-gc  Utkes  pW^  very 

dtttinct  ele\iktion  itf  temperature  is  the  coranum  result.     It  is  very  possible 

thmt  tlie  a[tpHcatioD  of  strontc  antiseptic  Huids  to  the  mw  surface  of  a  wound, 

by  increaain^  the  exudation  durin.ir  rh^  first  few  hours,  may  slightly  add  to  che 

fever  ill  Boinf  case.s,  and  want  of  rest  or  the  accumulation  of  blood-dot  in  the 

II      CAvity  of  11  wound  may  produce  a  similar  elfct^t. 

^p     Septic  Traumatic  Fever  is  due  to  the  abdorptlon  of  the  chemical  products 

^^<tf  poin^fiK'tion  fn.im  the  Mjrface  of  a  wound.     Until  jrranulations,  which  offer 

mk  efficient  barrier  to  the  pannage  of  septic  producis,  havf  sprung:  up,  ihe  raw 

mrfiiee  lefl  by  a  wound  absorbs  tliesc*  with  the  grcat^'st  readiness.    It  has  been 

ibovn  by  exjjerimeut  that  saltj*,  such  as  jtotassium  ferr4)cyauide,  are  taken  up 

[witb  grcttt  rapidity,  and  can  be  detected  in  the  uriue  withiu  a  very  short 

•ftcr  their  application  to  a  raw  surface ;  the  rapidity  of  absorption  is 

fltarcaljif  at  all  Il>k.s  from  a  surface  whicli  has  been  cauterised  with  a  hot  iron, 

bat  the  application  of  a  HLri*n^r  solution  of  chloride  of  Kinc  materially  retards, 

liTcven  prevents^  the  euLranceof  the  salts  into  the  cirmlation.   The  presence  of 

•q^tic  uiatter  in  a  woumL.  in  addition  to  the  constitutional  disturbauoe  it  direc^tly 

giv«ff  rise  to,  always  causes  nittre  or  less  locid  inflanunation,  the  products  of 

hidi  DO  doubt  aid  in  setting  up  the  fever.     The  Beverity  of  septic  traumatic 

'rtiunal  to  the  dose  of  the  chemiwil  jintductsof  putrefat^tion  which 

I'Ulatiun;  consequently  it  will  vary  directly  with  the  amount  of 

matter  present  and  the  size  i.»f  the  wound.     If  the  decomposing  matter 

up  »t  some  degree  of  pressure,  the  rapidity  of   aI»soq)tioa  will   be 

Should  the  dose  Ix;  sufficient,  the  patient  may  die  rapidly  from  the 

iiireet  b-'        '   ^  of  the  chemical  [iroducts  of  pntrefa^'tion.  n  condition  which 

will   lit  1  a**  one  of   the  forms  (»f  septicaemia.     Hetween    this  and 

Mplic  tmamAtic  fever  the  dilVerence  is  only  one  of  degree,     (luidcd  by  these 

(•ctB^tbe  prevention  of  septic  traumatic  fever  can  in  most  eases  be  succefisfully 

iCooDpliKhed  :  fintt,  by  perfect  drainage  of  tlie  wound,  by  which  the  amount 

ii deouuposable   matt^T  is  reduced  to  a  minimum;    imd  secondly,  by  the 

W|tluj  1111*0 1  of  those  modes  of  dressing  which  will  prevent  the  decompt^sitiou 

^^  Mch  liquid  exudation  as  may  unavoidably  remain  in  contact  with  the  raw 

1  Kt'ptir  fever  occur  it  commences  on  the  second  day,  and  roaches 
"«ii4;tii^  pr^int  by  rhe  third  or  fourth.  At  this  time  the  temperature  reaches 
1'**'  P.  or  It»l  F..  i»r  evt-n  higher.  It  remains  at  about  the  same  height, 
*Hk  the  n«uul  evening  Hsl'  and  morning  fall,  till  the  ninth  or  tenth  day.  by 
•to  time  granulations  have  sprung  up  throughout  the  wound,  and  the 
^■oflAiiin  of  6cpti(!  matter  ceases  miiro  or  less  cvtrapletely  according  to  the 
1*^  '*  the  drainage.     During  the  fever  the  pulsH*  is  generally  frequent 

'" ;  ..  lo  thr  temperature,  the  disturbance  of  appetite  is  great,  there  is 

"fidi  (U;i4nuEn,  especially  at  night,  and  rapid  loss  of  tleMh.     The  dt^line  of  clic 
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fever,  or  defcrveacence,  is  sometimes  rapid,  occnrrincr  jn  n  period  varyinij  from 
twenty-four  to  thirty-six  lioiirs :  but  shouUl  the  wound  be  one  in  which  perfect 
drttinn^'c  is  dittioult.  as  in  »  componnd  friicture,  doromposin'j  pus  may  l»e  still 
l>ent  np  in  parts  <»(*  the  cavity  at  (tome  de^ee  of  presiure,  and  nnder  thaw  cir- 
cumstances the  doch'ne  of  the  fever  will  be  much  delayed,  and  tho  symptom* 
mayg^dually  mer«re  into  those  of  '*  hectic/' attended  with  the  marked  evening 
exacerbations,  the  profuse  sweats,  and  progressive  lose  of  strength. 

Traniuatic  Belirimn  presents  itself  as  two  distinct  tyi)es.  the  one  in/am- 
fiuifort/,  the  ittlior  nrrrous. 

In  Inflamiuatory  Tranmatic  Delirium  there  is  u  quick  and  honndinfr 
pulse,  hot  skin  and  liead,  tlushed  clueks.  {jrl»8tfn'ng  eyes,  much  thirst,  tnd 
higli  fever;  in  fact,  this  form  is  merely  the  delirium  which  accompanicfl  the 
fever  Cfinsequent  m|mmi  the  ahsoqrtion  of  the  productH  of  neptic  or  infectiiv 
inflammation  from  the  wound.  Occasinuatly  the  patient  is  violent,  t(iefejn*„' 
himself  about  the  bed,  and  movinjr  the  injured  part,  insensible  to  or  reptrdlcM 
of  pain.  More  oftt^n  there  is  mere  wandering  of  mind  :  and  in  mild  cjwo  lh« 
patient  will  answer  questicms  rationally.  The  symptoms  are  most  marked  at 
night,  and  diminish  when  the  morning  fall  of  temperature  commences  ;  they 
usually  set  in  on  the  third  day,  and  arc  most  marked  by  the  third  or  foitrth, 
which,  as  before  stated,  is  the  time  at  which  septic  tranmatic  fever  n*Arh««  iui 
highest  point.  The  Trratnient  of  this  form  is  best  rarricd  out  by  the  applii-a* 
lion  of  ice  to  the  head  ;  the  bowels  must  be  kept  well  open,  and  the  diet  mast 
be  li^ht  but  nntritiouH.  The  use  of  stimulants  must  l)e  determined  by  tim 
state  of  the  pulse  ;  when  this  is  very  rapid,  alcohol  often  diminisbes 
dehrium  and  produces  sleep  ;  when  it  is  very  full  and  Ixmndiug  and  the 
patient  is  yonn«f,  bleedinir  from  the  arm  may  occasionally  be  res^irted  to.  but 
this  is  seldom  required.  The  patient  n)n8t  be  carefully  watched,  »s  then;  is 
often  a  constant  desire  to  get  out  of  bed.  At  the  siiuic  time  that  tb«sv 
measures  are  adopted,  load  meaus  must  not  be  neglected  to  suUiue  the  ioflam* 
matioD,  and  remove  any  septic  matter  rtr  pent-up  discbarges  which  may  be 
giving  rise  to  tho  ffbrile  disturbance. 

Vervons  Tranmatic  Delirinm  usually  oocnis  in  persons  whose  et^mi&i* 
tntions  havr  iH-cn  tirt^iken  by  habitual  excess  in  drinkintr  ;  and  in  fact,  it  is  in 
most  cases,  if  not  always,  an  iittnck  of  i»nlinary  delirium  tremens,  indnced  by 
the  sluK^k  of  the  accident.     Mott  commonly  the  earliest  si^n  is  want  of  sleep, 
with  a  restless  nen'ons  manner  -.  in  s^me  rare  cast's  it  is  precc^led  by  n  fit  of 
an  epileptiform  character.    The  pulse  becomes  quick,  small,  and  irritable ; 
the  surfiu-e  is  cool,  and  usually  covered  with  a  clammy  offensive  persi 
iu  CAntHc    nnojni plicated  by  an   open  wound  there  in  usually  no  eli  \, 
tempcrntnre  ;  should  then*  l>e  fever,  the  gravity  of  the  ca^e  is  greatly  in 
The  ton;rue  is  white  and  turred,  and  there  is  usually  tremor  Ivjth  of  it  and 
the  hands.    The  delirium  is  of  a  muttering,  snspvcting  rhArncter  s  the  patj 
ts  oflen  hunuwed  by  sf)ectrHl  illusiouB,  but  will  answer  questions  raikniaUy. 
Tniuniatic  delirium  trennMis  is  sometimes  very  rapidly  fatal.     I  have  known  it 
to  destroy  lif*'  \i\  ruses  of  simple  fracture  in  less  than  twelvt-  hours.     In  other 
cases,  dentb  takw*  placn?  after  some  days  from  exhaustion  ;  und   thi» 
termination  is  occasionally  sudden. 

A  form  of  waniaral  deliriitm  {%  occasionally  met  with  after  uJ'itui 
persons  of  great  nervous  susceptibility,  who  have  been  exposed  toscierv 
strain  before  tlic  operation.     It  has  been  not  unfrequently  obwired   ikfCtfr 


n  ocbcr 
1    -.r#.-^ 


309 


^^■H  of  llio  bnnfit,  especially  in  those  cases  in  Avliich  the  patient  has  K>n,i; 
pBHBU  ber  diseaso,  and  finally  uith  a  great  mental  effort  eubmitted  to  the 

I      In  the  Trmtmeni  of  nervous  tranmatic  delirium,  the  c&scntial  jKtints  are  to 

^indacc  sleep  ajid  u*  keep  ap  the  patit-nt's  streu^th.    The  foul  tonjrue  and  breath 

^B^BAaenc  iudieaLionH  of  the  necessity  of  admini.steriug  a  brink  purtj^tivc  at 

^HMIuDeDcenient  of  the  treatment ;  in  many  casi'S  no  sedatives  ^ill  hare  any 

'vlTect  till  the  purge  lias  acted.    The  motious  brought  away  by  the  medipineare 

Lfl^wlly  excessively  foul.   The  best  sedativen  are  bromide  of  potasHium,  mor{)biay 

BB  byoecyamofi.    The  bromide  may  be  given  in  twenty -grain  doses,  rejx^ated 

«feiy  iwo  or  three  hours.     Alorphia  may  be  given  in  quarter-grain  doses, 

repeated  at  intervals  of  fmir  hours,  till  one  grain  is  reached,  or  till  sleep  is 

indored.     The  effect  of  the  drug  must  be  carefully  watched.     It  is  always 

better  to  udmiuister  it  hypodermically  when  [Kissible,  as  in  some  cases  it  seems 

llo  be  iinperfe*:tly  absorbed  from  the  disordered  stomach.     Hyoscyamus  may 

br  ■'hninisteR'd  in  half-dnichm  doses  of  the  tincture,  but  it  is  less  etlectual 

than  morphia.     Both  uiuqtbia  and  hyoscyamus  may  lie  given  in  combination 

with  the  bromide.     Jlydrate  of  chUn*al  has  aLso  frequently  been  used  ;  but  it 

1*  not  90  safe  a  dmg  a*  those  just  mentioned,  as  an  excessive  dose  may  kill  the 

patient  suddeidy.    Sulphonal  sometimes  succeeds  in  inducing  sleep  when  other 

dnig8  have  failed.     The  Surgeon  must  use  his  judgment  as  to  the  extent 

I  to  which  the  sedatives  may  be  pushed.     If  they  fail  to  act,  it  is  wiser  to 

iDtinue  them   than  to  run  the  risk  of  giving  a  poisonous  dose.     Food  is 

4if  more  importauce  than  sedatives  ;  so  long  as  tho  patient  can  take  an 

[abundant  supply  of  good  liquid  nonrishmcnt  there  is  hope  of  his  recovery. 

Ootids  must  be  avi»jdeil,  as  the  stomach  in  never  in  a  state  to  digest  them.     If 

Ibere  be  much  depression,  it  will  usually  Ik.*  advisable  to  administer  some 

kolant,  that  to  which  the  patient  has  habitnated  himself  being  the  best. 

It  is  sometimes  ccaivenicnt  U)  mix  the  sedative  with  the  stimulant.     If  the 

pAticnt  l>e  strong,  there  is  no  danger  in  cutting  otl'  all  stimulants,  even  in  the 

CAM  of  a  confirme<l  drunkard.     After  sleep  has  been  induced,  the  quantity  of 

Mdfttirei  must  be  lessened ;  but  it  will  often  be  found  necessary  to  continue 

tken  for  irime  lime,  as  there  will  be  a  tendency  to  recurrence  of  the  delirium 

^Ataigbt. 

Th<r  patient  should,  if  possible,  be  put  in  a  room  by  himself,  and  watched  by 
tdnnt.  If  he  is  violent,  he  should  he  at  once  put  in  a  strait- 
il  excites  him  much  less  to  struggle  with  an  inanimate  object 
Umi  wHb  a  couple  of  men.  When  the  strait-waistcout  is  firmly  ap))lied, 
tbe  »tC«ttdant  shuuld  keep  ont  of  sight  as  much  as  possible  while  watching 
him.  If  the  injury  is  a  broken  bone  in  a  limb,  the  injured  part  must  be  fixed 
fimly  in  splint's  wcil  padded  with  cotton-wool  and  swung  from  a  cradle;  it 
noit  ao  no  account  U-  fixed  to  the  bed,  for  every  movement  of  the  piUient 
voold  then  grind  the  bones  together,  and  perha]»8  render  a  simple  fmctnrc 
ctMBpoond.  Tlie  patient  seems  al^sohitely  insensible  to  the  pain  (>an.scil  by 
mA  moTvmeiits. 

Tlwae  two  formie  tjf  tranmatic  delirinm,  tbe  intlammatorv'  and  the  nen'ous, 
tfe  oftni  fonnd  more  or  less  conjoined,  and  in  such  cases  the  prttgnosia  is 
tthmjB  grave,  as  exhaustion  sp«.cdily  sets  in  ;  stimulants  and  abundant  fluid 
jMMriibiutnt  uiniit  then  bu  ftx'ely  administered. 
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BBMOTE  SFFSCTB  07  INJURY. 

Thfse  lURV  be  ronsh'tiitiotuf/  or  focaf. 

The  Kemote  Constitutional  Effects  of  injuries  iire  of  a  very  v:irie(] 
chamct.er.  In  soiiie  eases,  pewons  wlio  htixc  njet  with  serious  injury  will  U- 
found  to  die  Buddenlv,  some  months  after  apjwircnt  recovery.  In  otiicrs,  the 
general  health  fails,  and  an  ana?mi(?  and  cachectic  stage  supervenes.  In  other 
instances,  again,  tlie  functions  of  the  nervous  system  become  disturlx^d  ;  oon- 
vulsive  movements  or  [Miralytic  symptoms  of  a  slight  but  persistent  character 
develoj)  themselves,  and  may  Income  progressive.  In  tliese  cases,  the  imme- 
diate effect  of  the  injury  on  the  nerv<m8  system  seems  to  pass  oif,  while  a  \yeT- 
manent  imprcssi<>n  is  left.  The  patient  never  completely  recovers  from  the 
effects  of  his  injury  ;  he  is  never  "  the  same  man  again  ;"  and,  although  his 
health  may  ajifx^ar  to  improve  from  time  to  time,  yet,  on  careful  investigation, 
it  will  be  found  that  there  Iftis  been  a  continuous  train  of  symptoms  indicative 
of  a  disordered  state  of  the  nervous  system.  This  condition  of  general  dis- 
turbance of  the  ner\'ous  system  resulting  from  injuries,  e8i)ecially  such  as  are 
attended  with  great  mental  shock,  is  desiguated  *'  traumatic  nenrasthenia."  It 
will  l)e  considered  in  the  chapters  on  Injuries  of  the  Head  and  Spine. 

Itamote  Local  Sffecta. — The  possible  ivmote  local  consei^ncnceK  of  severe 
injuries  deserve  more  attention  than  they  usually  receive.  There  can  be  no 
doubt  that  many  structural  diseases  owe  their  origin  to  long  antecedent 
injuries.  Tlic  nr.triti<m  of  a  part  may  l>e  modified  to  such  an  extent  by  a 
blow  or  wound  inflicted  upon  it,  as  t<i  in<luce  those  alterations  in  the  strnc- 
ture  which  constitute  true  organic  disease.  Thus  we  occasionally  find,  on 
death  occurring  many  months  after  a  se\ere  injur)-,  that  extensive  local  mis- 
chief, usually  of  an  inttamnuitory  character,  is  disclosed,  which  has  evidently 
been  going  on  in  an  insidious  manner  from  the  time  of  the  accident. 

In  other  cases  again,  a  blow  may  give  rise  to  severe  and  long-continoed 
neuralgic  jiains  in  a  jiart ;  or  it  nniy  1k'  the  direct  cause  of  structural  disease 
in  bones,  joiiUs,  or  blood-vessels  ;  and,  lastly,  it  may  be  the  starting-point  of 
cancerous  or  other  tumours,  many  cases  of  which  can  be  distinctly  referred  to 
external  violence. 
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CHAPTER     IX. 


IN.IDUIKS  OF   SOFT   PARTS. 

These  consisc  of  Contusions  &xx^  Wowuis. 

CONTUSIONS. 

A  ContuBion  iimj  be  looked  npon  an  n  siiltcutitiicoiis  wound.  Givut  disor- 
g«ni&ntiua  rtf  tht;  fiubcuturit'Otis  structures  niuj  Laki.'  ptnco,  ulthougb  tho  skin, 
owing  to  its  elasticity  and  louglinos.*!,  RMiuiinK  intart. 

lu  atutusions  thea'  18  nlwHVi>  extravasation  of  btood  into  tbe  tiseues  to  n 
prreater  or  less  degree.  When  slight,  this  cxtravusntion  is  termed  an  ecchy- 
flftoais.  The  blood  is  not  died  outwardly,  Imt  aecnmulates  nnder  the  Nkin  in 
the  wvoUr  ti»8\k%  or  in  internal  or^rans,  presentinir  in  the  former  situation  the 
'.nlinarr  i»iirpliMb-blui.'k  discuidration  of  a  bruise.  The  arrest  of  tbe  extra- 
i-wiation  is  due  in  great  meusnre  to  tlie  f^iia';nlatiii!i  cf  tbe  iffnscd  blood  closing 
the  lorn  vi-wn-ls,  and  in  s»m)e  cjlscs  to  the  pressure  it  exerts  upon  their  walls; 
ihus  allowiu&r  tbe  t^itiinary  process  of  I'epuir  of  woundeil  vessels  to  t«ke  place. 

C'ai'skk. — Contusions  way  result  from  direct  pif^amre,  as  when  n  jiftrt  is 
frppibly  gfpieezed  ;  from  a  tlirrrt  btott\  usually  by  a  liard  blunt  body  :  or  from 
oa  imiirett  btot'\  as  when  tbe  hip-joint  is  contused  by  a  |vi-8on  fallini;  on  his 
iflK  from  a  height. 

Vomprt»sion  of  the    parts  injured  is  always  necessary  to  proiluce  a  con- 
UuioD.    This  compression  may  occur  between  tbe  force  on  one  side  and  a 
the  resistiiii;  nicdluni  on  tbe  other :    or  the  part  injured   may  be 
•d  and  cimtnsnl  iKjtwccn  two  forces  in  artion — as  when  the  hand  is 
ai     '  en  two  revolvinj^  wheels  ;  or  btaweon   a  force  in  action  and  a 

I*"        :..    i  urn— lis  by  a  wheel  paasin^  over  tbe  limb  and  erushin^  it  against 
tbe  ground. 

Deorkr}*. — The  amonnt  of  ext^a^■asation  of  blood  consequent  on  a  eontusion 
*ill  dtrj»end  upon  tin-  force  eausinj;  the  bruise,  the  vnsi^ularity  of  tlie  part^  and 
to  »  i*onsid(.'niblc  exl^'nt  upon  the  state  of  health  of  the  individual.  Inpei*son8 
of  he-altb.  with  soft  tissues,  bniisinL'  very  readily  o<ours.  Contneiona  are 
**^nriou6  degree?  :  they  may  Ix-  arran'^i-d  as  follows  : — 1,  of  the  Skin  only; 
^*  With  Sxtravasation  into  the  Areolar  Tissne ;  :t,  with  Snbcntaneons 
"■^nation  of  the  Soft  Farta ;  and  1,  with  Snbcntaneons  Disorganisa- 
^i«a  of  the  Soft  and  Hard  Farts. 

In  i\v'  thfl  litijtrr^  tlif  blood  IS  etVused  merely  into  the  skin,  prodacin^ 
ijtDosis  or  liruise  ;  the  colour  of  which  varies  at  different  peri4xl8  from 
,lish*red  to  greenish-brown,  this  variation  boin^  dependent  upon  ihanges 
"ui  take  place  in  the  jiigmenl  as  the  blood  undergoes  absorption. 

In  the  »ffoud  iittjn't*^  the  «.'Xtnivasated  blood  distends  the  spaces  of  the 
*<Y«4ir  tiflffic,  and  then^  coag^iiliites,  funning  a  doughy  swelling.  In  other 
^tni  in  which  the  areolar  tissne  is  torn  eitlier  by  the  injary  or  by  the 
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extmvftantion,  n  haj»  of  lilotMl  may  be  felt,  fluid  and  fluotnntine',  under  the 
skin.  UiKlcr  unlimiry  tiin-uinstaiia'S  l\w  ofttisod  blood  is  f^nulually  aLftorbedi 
bnt  if  it  commnuicjitos  witli  the  air  by  an  i-xtoriial  wound,  it  will  aDdef^> 
putrefaction,  unk*88  8|je(.:iiil  antis(?])tic  ptvcautiunH  are  taken  to  prevent  this, and 
will  exoit«  iuflammation  aiid  Bujtpuratiuu  around  it,  the  cloUi  being  diBcbftTged 
mixed  with  pu».  In  sonic  cu8fs  the  clot  retjalting  from  extrarasatcd  bkoil 
may  uUiniau-ly  bo  r(?])laci'<l  Ity  new  connective  tissue,  and  thus  nome  )>ermaiieDt 
iudunitiou  may  be  loft.  In  ntlierwuses  the  extra  viiAntod  blfHKl  may  jjive  riw;  to  s 
Hun^ineous  tumnur,  Hiematoma ;  the  blo<:id,  wliich  may  retutiin  fluid  for 
months,  or  even  years,  slowly  de|X)8it8  its  fibrin  upon  the  tissues  iu  which  it  is 
lying,  thus  fnrmin^  an  imperfect  ryst-wall.  while  the  fluid  contents  bocomir 
dark  and  treacly.  Aecordiiif,'  to  some  patlioloj^'iats,  this  imperfect  wall  miqr 
develop  into  well-fdnned  fibrnus  tissue,  and  the  contents  may  lieiM»me  ciili>uH(« 
from  complete  absorption  of  the  hlcH^d  pigment,  and  thus  a  delinitc  cyst  nith 
seroas  contents  may  Ik*  formed  in  the  site  of  the  cxtravasated  blood«  lu 
acme  cases  the  contents  are  grumoiis  nvthcr  than  serouB. 

In  the  third  and  fourth  det/retn  of  contusion,  the  laceration  and  diftorgmatn- 
tiont'f  Btructiircs  often  K-ad  U*  glou^jlitnij  and  suppuration,  or  to  rapid  gangrene 
of  the  parts,  or  to  litemonhage,  eudinu:  in  fatal  syncope  ;  or,  when  the  cooto* 
aion  is  of  an  internal  organ,  this  htcmorrha^^e  may  prove  fatal  by  takini?  plaor 
into  the  R^roQs  ciivitica.  AVhen  the  contusion  is  Hu]>er}icia],  the  hsemorrhage  it 
subcutaneoan,  and  though  abundant,  is  rarely  in  suflicient  rjuantity  to  influcnoe 
the  heart's  action.     In  one  remarkable  case,  however,  in  which  a  -  '^ter 

was  convicted  of  niauidaughter  for  beating  a  lx>y  tti  death  with  a  -  i  in 

which  I  was  called  upon  to  make  a  7'oW-i«o///7/fe-\ami  nation,  death  iiud  evidently 
resulted,  in  a  great  mcasuri'  at  least,  from  this  cause :  the  subcutaneiiua  areolar 
tissue  of  the  four  limbs  being  extensively  torn  away  fn^m  the  fuscitt,  and 
uniformly  filled  with  exlravasated  bkunl,  whilst  the  internal  organs  were  in  on 
aneeniic  couditi<rn,  even  tbe  pulmonary  reissels  and  the-  cavities  of  ibc  beait 
being  emptied  of  bloofl. 

An  extrava«iationof  hlood,  when  of  any  ci^nsiderable  mzc,  isalmotttinTariably 
followeil  by  u  distinct  elevation  of  temperature,  often  amounting  tu  two  or 
thnjc  degrees.  It  Ret.«  in  so^tn  after  tbt;  injury,  and  subsides  by  the  fourth  or 
liflh  day  or  earlier.  The  fever  ol'supjmration  is  more  severe,  sets  in  later,  and 
docss  not  Hubside  till  the  pus  is  evacuat'jd. 

Dutixosis.— This  is  not  always  easy.  The  more  severe  degree  may  be 
mistaken  for  incipient  gungivne,  tbe  discoloratiun  not  being  rery  diaitimikr, 
and  the  rc»enib!ance  being  sometimei*  increased  by  the  formation  of  blcl» 
upon  the  skin  containing  scroUii  fluid  more  or  less  darkly  coloure<]  with  blood  x 
but  the  part,  when  simply  contused,  pivserves  \tA  teiupenUure  and  vitality.  In 
some  cases  tbe  cxtravasated  blood  bos  a  hanl  circumscribed  border  of  clot,  and 
is  soft  in  the  centre,  which  in  the  scalp  re«embi<«  s^jmewhat  a  deprcaaion  in  tbe 
sobjitC(.*nt  bone. 

The  dingn'tsiH  of  old  (!ases  of  extiiivasation,  leading  to  h.'cmutoiDa,  froia 
obaccsa  ur  malignant  disease,  is  not  always  easily  iniule  by  tactile  osuni nation 
alone;  but  the  history  of  the  case,  exploration  with  a  grooved  naadlew  and 
cxamiuatiou  of  tbe  contents  of  the  tumour  under  the  microscope,  will  ulway< 
cltir  doubt  that  may  exist 

'1  r. — In  the  finji  two  degrees  of  contusion  our  object  should  he 

to  anvbi  the  haemorrhage  from  the  ruptured  vessels  us  speedily  as  possible,  and 
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OTM^rds  to  pmrootc  tlic  absorptinn  of  the  extravasated  blood.  For  the 
*t  parpotie  cold  npplicatioiis  nre  of  e8|*ecial  service.  Ice  may  l>e  applied  io 
[Few  catcft,  but  its  u**e  must  not  be  (^ontmaed  too  lontj,  lest  it  lead  to  slough- 
g  of  the  bruised  tissues.  la  slight  cases  a  lotion  compoBe<l  of  one  part  of 
writ}*  of  wine  to  eight  or  ten  of  wat»ir  may  be  coiiatautly  applied.  After  all 
MM^Mgi^  bfifl  ceased,  cold  is  of  little  use  in  promoting  absorption,  and  the 
^^^^pbe  wnip[H.-d  in  cotton-wool  or  hot  fomeutations  mar  be  applieii. 
^HnEbonld  nnt  Im*  appIitJ  to  a  bruised  part ;  they  cannot  remove  the 
^K  Uiat  has  already  been  cxtravasat^d,  an<l  they  often  set  up  irritation, 
^B  lirads  lo  sup]turation.  A  bajx  of  blood,  however  soft  and  fluctuating  it 
^Hbcl,  fihould  not  be  opened  so  lon^  as  there  i^  any  chance  of  its  being 
^Bed.  If  once  it  be  punctured  luid  unpurified  air  or  water  be  allowed  to 
^KlQppuratiou  may  be  set  up  in  it.  The  fluid  blood  may,  liowever,  in 
^Hmc  bo  safely  removed  by  means  nf  the  aspirator,  a  large  needle  l>eing 
^Bmad  the  puncture  bein<;  closed  with  collodion.  If  signs  of  inflammation 
Hr«  the  parts  becoming  red.  hot,  and  throbbing,  frce  incisions  should  at 
loe  be  made  with  antiseptic  precautions. 

^ft  the  third  and  fourth  degrees  of  contusion,  it  is  often  useless  to  attempt 
BAi«  ihe  life  of  the  injured  part ;  but,  if  this  is  attempted,  much  may  be 
tau  tci  prevent  the  fever  and  suppuration  that  Bometiniea  attend  the  separa- 
M  of  thr  sIoughA.  The  skin,  beiug  in  sach  ca-^es  unbroken,  must-  be  washed 
(th  •  Boluiion  of  cjirbolic  acid  (1  in  I'O),  or  perclitcride  uf  mercury  (I  in 
^),  after  which  an  antiseptic  dressing  may  be  applied,  beneath  which  the 
pl^glui  will  separate  with  scarcoly  any  febrile  distiirhanoe,  and  but  little 
illwimtioD. 

Iffingaiiifiing  cuntunions  of  the  most  severe  kind  may  be  recovered  from 
^Hhf  thtre  Im>  /w  (whrtmi  iround,  even  though  the  soft  structures  of  the 
Es^r  part  be  extensively  crunhed,  the  bones  commi[i()ted,  and  the  joints 
l^ed.  It  is  not  the  sulfcutaiteous  lacei*aLions  and  ditsurgunisations  that  arc 
to  be  dtvadvt) :  »o  long  as  tlic  main  blood-vessels  of  the  part  injured  are  intact, 
ftgt  tnajr  be  ncoveatl  fri>m.  The  admission  of  air,  Iwariiig  with  it  the 
Hnof  decomposition,  into  the  interior  of  a  l>adly  injured  limb  constitutes 
wp  '  r.     If  this  can  be  avoided  there  i»  little  fear  of  undae  inflam- 

•itiM  xcited  ;  but  if  impure  air  or  water  be  admitted  to  the  lacerattsd 

t*ne«,  putR^fAction  followed  by  suppuration  and  sloughing  may  l>e  set  up,  and 
^  tifety  of  the  patient  thus  seriously  imperilled.     In  such  cases  as  these, 

ViputotioD  ifl  usually  the  sole  resource,  uide^  the  progress  of  the  mischief  can 

^•nmed  by  efficient  antitseptic  treatment. 
Tbe  diffenmce  between  the  effects  of  a  subcutaneous  laceration  and  one 

*A«aipuiMNl  by  open  wouml  is  well  exemplified  in  the  cases  of  a  "  simple  "  and 

'"oBiDpoand**  dislocation.  In  the  former  case,  although  the  ligaments  and 
'  **|>iQkr  mosoles  are  extensively  torn,  often  with  great  extntvasation  of  blood, 
\^^T  tAkus  phwe  without  any  serious  trouble;  whilst  in  a  compound  dis- 

"Citiot),  in  which  air  has  Ikh'u  admitted  and  hns  given  lise  to  putrefaction  of 

'^  ettnivwMted  blood  and  the  intlammatory  exudation,  the  most  extensive 
^pamtioQ  nec«ABariIy  ensues,  and  joint,  limb,  or  life  is  in  great  danger  of 

W^]ost. 
fVitDBioDfi  of  internal  organs  at^  always  very  serious,  and  require  special 

Ifttunienl,  ai-<x»r«ling  to  the  part  that  is  aflected  and  the  extent  of  its  injur)-, 
fltranffolation  of  Farts. — Btrangulation  may  be  sudden  and  complete,  as 
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|iik  is  lipitured  l»y  the  SurK^on.  The  circulnlion  w  then 
and  jniugrcnc  n.'Kults.  not  preceded  by  pwoUing  ft 
tMHtv^i  *ll«T*tum  in  colour.  Accidontnt  8lnin*riiliiti«in  is  mure  comuiunlT 
MKlttftK  lu  Hiicli  i.ia»eB,  th**  lirnt  offset  of  the  consLrirtioii  in  to  prcvcDt 
iKv  tvlurn  i»f  the  vrnittLH  blimd;  this  t»ccA8ion»  Hfrons  clVusidii  aud  ocdeTnaiooft 
««^njt.  If  TiAxei  bi'  not  tiffordwl  li»  the  circniation  by  ihc  a*moruI  c«f  iV 
cnMiHv'tton.  ili(it<.*nsi"n  of  the  vom^Ih.  sta^^^nation  (>r  tlie  blood,  and  pradtul 
K««  of  vMuhiy  of  the  pjirt  fcniunutin;,'  In  jfan^'t'ene  will  fU8m?.  In  many  ca«r* 
in  «hu'h  ihw  dli-Hnjruhitinn  in  relie\ed  by  the  Surj;<?cin,  th»*  K«8  of  \itiility  is  far 
MUnni'mi  but  not  complete,  and  tht*  rcAttiration  of  the  rirculatinn  im 
Mt'twrtt  by  inHarnmniion,  varyinjr  in  intensity  with  the  degree  of  da 
Unit  tho  tinNiies  hiive  HiiHcrcd.  This  is,  indeed,  merely  an  illnstration  of 
fiM't  i»s|rt'rinn'n(olly  demnnhtraied  by  roiuiheirn,  thut  lurest  of  the  rift?ulation 
III  a  mlibii\  ear  gives  riso.  when  tljo  circniation  Ik  reMtonfl,  to  inlhuiitDatioa 
IhM  InU^naity  of  whirb  fan  be  determined  by  the  duration  of  interfercm-e 
the  Mow  (if  bliMHl.  The  moiBt  familiar  example  of  this  a^ndition  in 
|iraLiiic*<T  is  the  inflanimation  ^f  the  giit  that  so  fre<:pientiy  fotlowM  reductiofi 

I  II  ititni  of  strangulation  ci>iiitiHts  in  at  once  dividing  or  rt-moving  ibe 

cord  or  ring.  >i»ii  the  rw^e  may  ta;.  rsiiully  this  is  luisity  done,  but  in  tocDr 
oaaea  h  is  atirnilttd  with  no  little  ditlienlty.  Tbifi  happens  ri<peeially  when  s 
iimall  rin^  has  l>cen  hnrrieflly  ftnt  on  n  wron;?  tiiiircr.  or  when  the  penis  has 
been  (hiiu  n  thruut:h  a  braHS  rini;.  In  Hiu-h  eattes  as  thi-iie  the  Hweiling 
runders  thi^  remt*vnl  of  the  foreiirn  liotly  diffienlt.  The  finger-ring  may 
iMUally  U'  removed  by  slippini;  a  director  under  it,  uiid  clipping  or  61ing  it 
aor<w«  ufHMi  thin.  Somecime<i  the  followin*:  |H)pijlur  plan  may  advau(«giH4iaJy 
Itu  MfloptiMl.  A  strong  Ailk  thread  is  carefully  bound  romid  the  finger  an  UgbUj 
us  piKMiible  from  the  lip  cbiwn  to  the  rinv^  under  which  tin'  free  end  ia  ouried 
with  a  needle:  the  thread  {*■  then  alowly  untwisted,  and  the  ring  u  thua  esrhed 
upon  il  off  the  finger.  Curtain  or  otiier  lii-aas  rings  rompressing  the  root  of 
thtf  |>eui»  have  Ikx'ii  known  slowly  and  gradually  to  cut  through  the  *yvgKL 
without  destroying  its  vitality  or  rendering  the  urethra  imi>ervion«.  but  »> 
fortunate  a  rcj^nlt  is  altogother  exceptional;  in  the  great  majoricy  of  aadi 
ruw»ti.  iiiileiw  the  ring  be  speedily  cut  off,  mortification  of  tjie  or^n  wCD 
ansiiis  and  may  be  followed,  as  it  has  bet^n  in  some  instances,  by  the  dnlh 
of  ihf*  patient. 

Bubcotaneona  Woaada. — The  it'inarks  that  have  jaat  been  maile  wiUi 
rvMpect  to  the  ctVectt*  of  the  admission  'if  air  into  extra viujut ions  of  Mood  and 
siibutituneoUfl  lacemtions  or  contiiHions.  :ipply  with  etpial  l'or^?e  t«)8ubcutaneoaa 
wimumU  :  indoetl  such  Ia(X•rati^lhs,  ru|itureii,  and  injuries  an*.  pr>.iperly  apeak- 
ing.  HiibouUtneoua  wuunda  :  that  is  to  say,  bones,  muscles,  ligaments,  tendona, 
and  blood-Tcswds  may  Iw  broken,  torn,  cimtiised.  and  ruptnreii,  and  yet,  if  U>e 
skin  coverinj:  the  |¥irts  la?  unbroken,  complete  repair  may  t»k«'  i  '  Hodt 

the  tntlanimalioti  at  any  time  panhing  U'vond  the  aiitiplc  tnuimait-  vsiw 

iilA;;e,  and  without  more  than  the  slight  degree  of  tnuiniatic  fever  ius«par* 
ithir  from  all  Herioua  injuric:^,  which  in  the  slighter  injuriea  wouM  r^--*  *- 
mnrKK  isitble. 

mr  ^  '       advantage  of  this  most  im]Mirtant  fact  in  Bttoy  uf  li» 

H  |vrfonne<l  ^tdtcntonr<fnshf ;  thai  is  to  say,  Uia  nanw 

H  (e  IB  introdooed  tbrongb  a  piuielure  in  the  skin,  tivtHt  ait^ 
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J  dhideff,  and  on  the  withdrnwal  of  the  knife  the  wound  is  80  closed 
caher  bv  the  approximftti(.»n  of  its  valvular  ed<rt.'S,  oi*  hy  the  prefigure  of  a 
rcsa.  that  the  entrance  of  air  is  ]irevented,  and  thus  healing  takes  place 
ibe  Hrst  iDlention.  without  eonstiLutinua!  iliHinrbunce,  a^  in  a  Kuhcut-ancfms 
Uocrmdoi].     This   is   the  principle  on  which    the  operation  of  teuotoniy  is 

The  onlj  trcatraent  needed  in  a  subcntaneouB  wound  is  rest  and  protection 
of  the  Bkin.  The  unhrokcn  skin  is  a  more  certain  antiseptic  than  any  sur^c&l 
diwftiag. 

OPEN  worxns. 


^^^A  wound  may  best  be  defiueij,  in  the  words  of  AViseman.  as  "a  solution  of 
^P^fetiiiuitT  in  any  part  of  the  body,  suddenly  made  by  anything  tlmt  cuts  or 
l^wSr»>  with  a  ilivisiou  i.f  the  skin.'' 

Sor^ntiti?  dinde  wontids  into  five  kinds,  Incised,  Lacerated.  Contnaedr 
Yvnctnred,  ;iri>t  Poisoned. 

XNCtSSD  WOUNDS. 

Ia«-i8r<i  wounds  atx;  those  made  by  a  sharp-cnctin«(   instrument  such  as 

•  knife  or  sword.    Ttiey  may  vary  in  extent  from  a  simple  8uj»erficial  cut  to 

tiie  incision  rc<|»ired  in  amputation  at  tlie  hip-joint.     They  may  l>o  simple, 

iiiereJy   intr<:ument   or   integouicnt   and   numfli- ;  or  tliry  may 

.  ^\  witli  injury  ttf  the  hirirer  vcsscIh  and  nerves,  or  of  iuijM>rtttnt 

.SVMiTOiis. — All  incised  wounds  isrive  rise  to  three  symptoms;  viz.  Pain. 
Ha*lnc^rhaf^^  and  Separation  of  the  lips  of  the  wound. 
T)>i'  Pain  in  an  incisi-d  wound  Is  Uf^ually  of  a  cuttinjr,  buruing,  or  smarting 
-i*-r.     The  intensity  t^l' the  pain  varies  with  tbe  abundanceof  the  nervous 
Ij  of  the  |Mirt  ;  a  wnund  of  the  hand,  for  iustauce,  is  much  more  paiuftil 
oni^  of  the  skin  of  the  bark. 
T\m  Amount  of  Kemorrhage  ne<'essarily  depends  ujion  the  vascularity  of 
t^  psrt  ae  well  us  ou  tbe  si/e  of  the  wound.     The  proximity  of  the  part 
winik'ti  l4i  tbe  centre  of  the  circulation,  or  to  a  larj^*  vessel,  has  also  a  very 
eon^denble  inHucnri;,  ditTea'ut  parts  of  the  same  tissue  hleedin<t:«with  different 
ikufiJtiB  of  facility  ;  thus  the  skiu  of  the  face  yields  when  cut  more  blootl  thou 
that  «^  tbe  lei;.     Again,  the  same  pai'ts  will   pour  out  a  larger  quantity  of 
blood  wl '       '       >seU  lov  diluti'd  in  eon8ei]Ucnce  of  local  irritation  than  when 
ibejr  an-  ::')rinal  condition. 

Tbe  Separation  of  the  Lip*  of  the  Wound  depends  on  the  tension  and 

tbe  |fi«uiuu  uf  tb>'  \A\n  iiii  well  as  on  the  elaaticity  and  vital  concractilitj  of 

br  tiMik«  :  it  is  also  intlneneed  by  the  direction  of  the  incision,  according  as 

hn  »  ponllcl  to  the  axis  of  a  limb  or  muscle  or  a(!rosK  it.     Ii  is  greatest  in 

part«  that  aru-  naturally  the  most  elastic  or  that  [kw-scsk  the  hiphest  degree 

ii'ity  :  thus  the  ninsf^les  when  cut  retract  some  inches,  the  an<.*rie8  end 

Ipipe  widely  when  divided,  whereas  in  the  case  of  ligaments  or  bones,  no 

ion  takea  place. 

AUKMKyr  OF  iNt  iSKii  Worsiif*. — In  the  tri.'atmehtof  an  incised  wound, 

•e  BOM  always  «'niK-av<iar  to  procure  union  by  first  intention  <|i.  'l^W)  Itetwecn 

portion,  if  not  the  whole,  of  the  surfaces,  for  reasons  alRmdy  givei».    This 
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result  depends  partly  upon  ilnj  constitution  of  the  patient ;  it  is  nn  cirur  to 
suppose  that  8Uccohb  is  entirely  dopcndunt  on  local  conditions  and  the  mainigt- 
ment  of  the  wound  itself.  In  some  constitutions  it  is  imjK>8sildc\  under  the 
most  fuvoumblc  circumatances,  to  obtain  it.  Tho  soondtT  the  constitution,  th« 
more  readily  wilt  union  by  the  first  intention  take  place  ;  and  in  all  vssvit  it  ii 
Tuvoured  by  the  removal  of  all  source**  of  irritation  from  the  syBtem,  and  bj 
the  adoption  of  a  plain  and  nutriiious  diut.  Kejmir,  like  all  other  physiolopic»l 
processes,  is  attended  with  an  expenditua^  of  forcf  din.'ctly  proportional  to 
the  extent  of  the  injury  to  be  repaired,  hence  a  lowerin^^  plan  of  trcutmeut '» 
to  be  avoided,  though  the  opposite  error  of  overstimulation  is  equally  lo  be 
deprecated.  Before  any  operation,  when  possible,  the  patient  should  b( 
prepared  by  being  kept  for  some  days  upon  a  plain  diet.  lie  sLordd  takt 
moderate  exercise,  and  rejrular  action  i>f  the  l>owel8  should  be  ensured.  The 
c*oudition  of  the  kidneys  should  also  be  ascertained  by  cxiuuinoiiou  (if 
the  urine.  In  cases  of  accidental  wound  we  must  keep  the  patient  qnicty 
put  him  on  a  moderate  diet,  and  l>e  very  cautious  in  the  administnition 
of  stimulants,  as  they  have  a  great  tendency  to  iuterfere  with  union  by  tlie 
Rrst  intention  by  increasing  the  force  of  the  heart  and  exaggerating  the  early 
exudation. 

£ooal  Treatment. — In  the  treatment  of  wounds  the  first  four  daya  form 
the  most  iuiportani  |K.*riod.  and  the  fate  of  the  wound,  whether  it  shall  heal  by 
first  iutention  or  by  the  slower  jjroccas  of  granulatit)n,  is  ]»rai*tically  detenniDt?d 
in  the  first  twenty-four  hoars.  It  has  already  l)een  pointed  out  in  the  eliaplin 
on  Inflammation  and  Repair  that,  as  the  necessary  residt  of  the  injury  dune 
by  the  knife,  a  limited  traumatic  infiaiumation  is  set  up,  nccompunied  lif' 
abundant  cxndation  of  liquor  sanguinis  and  migration  of  corpuscles  -,  the 
liqnid  exudation  coagulates,  the  serum  drains  away,  and  the  couguhaed  fibrin 
with  the  white  cor]>us(^les  remains  behind,  forming  the  **  plastic  exudation** 
which  serves  as  the  first  bond  of  union.  This  [inM-ess  muj</  occur,  but 
should  be  completed  within  the  first  twenty-four  hours,  at  the  end  of  whidb 
time  the  tissues  should  have  recovered  from  the  damage  done  by  the  kmft, 
exudation  should  cease,  and  the  period  of  traumatic  intlamniationtthould  beat  an 
end.  Should  jiny  fresh  source  of  initatiou  be  brought  to  bear  on  thi*  gnrfaoei 
of  the  wound  the  inflammation  will  pei^ist,  the  migration  and  exudatifkn  wilt 
continue,  putf  will  form  instead  of  the  desired  plastic  exudation,  and  all 
adhesion  between  the  surfaces  is  [trt-'vcnted.  The  sources  of  irritation  agniiu<£ 
which  we  have  to  guard  are — first,  merhanicaL  viz.  the  presence  of  foreisni 
bodies,  the  tension  fr«im  iM.cumulation  of  blood-clot  or  discii'  1  frictitm 

of  the  surfaces  against  each  other ;  st'condly,  r//rfn/cfl/,  tin;  of  putiv* 

faction  and  the  per«ii«teut  action  of  powerful  antise|>tics  ;  and  thirdly,  jr/w^lff 
infective  /»£>i>o;M,  as  erysipelas,  hospital  gangrene,  some  forms  of  pyiemia  and 
•e)iticffmia.    It  is  evident,  therefore,  that^  in  a(xonlancu  with  llii-se  principk^^ 
Uie  fi>llo\ving  ore  the  essential  features  of  the  treatment  of  a  wound: — 1,  Airs** 
hfl3Tnorrha;:e  {lerfuctty  ;  :f,  Ketuove  all  foivign  bodies  and  dean  t.he  woond   * 
8,  Bring  the  surfaces  nccurutely  into  contact ;  4,  Provide  jierfect  drainage  ft^ 
the  serous  discharge  which  must  be  (Miured  out  during  tlie  tirst  twcuty*fciC^ 
hours :  5,  Maintain  perfect  rest  of  the  piui  ;  G,  Pn^vent  decom|»ooitton  nf  infl 
discharge  that  may  form  between  the  sarfaci's,  avoiding  the  ciustant  actkifl 
of  an  irritatini;  antiseptic,  and  guard  the  patient  against  the  chitnue  of  inC^H 
lion  from  unhculthy  or  specific  infiamniatious  in  the  wounds  of  others.     ^^H 
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y  trunmatif'  inflammation  which  results  from  orery  wound  is  very 
extent,  mid  con^t.-qucntlT  erivrs  rise  to  such  sh'pht  local  symptoms 
It  may  clinically  pass  unnoticed,  and  it  has  sometimes  hoen  i^iored  ;  the 
''inflammation  of  a  wonnd  "  heing  applied  to  the  process  only  when  it 
extends  moro  widely  so  as  to  raast;  redness,  swelling,  heat  and  pain  easily 
siible  by  the  most  snperfic^ial  obRorver.     Clinically  this  may  be  oonve- 
t,  bat  palholojrically  it  is  inaccurate.     The  proccHs  by  wliich  the  plastic 
onidstion   is  formed   is  ati  example  of   simple  traumtitic  inflummation  not 
spmding  beyond  the  area  injured  ;  the  later  process  is  a  spreading  inflamma- 
OQ  due  to  Torious  sources  of  irritation  which  have  been  allowed  to  act  on  the 
wound  after  it^  infliction. 

Tliere  is  no  subject  in  Snr^fery  which  has  undergone  more  frequent  modifi- 
oations  frorn  tlie  earliest  peri<»d8  of  whi(;h  we  have  record  than  the  local  treat- 
mrDt  of  wonuds.  The  firet,  and  perhaps  the  instinctive,  method  of  ti-catiug  a 
voand  was  to  close  it  up  at  once  and  to  exclude  the  air  hy  meaus  of  a  mass  of 
day«  of  chewed  leaves,  or  of  cow's  or  earners  dnnp.  The  wound  was  further 
IMCoCecced  from  the  air  by  pourinjr  oil  iuto  it,  and  putrefaction  was  limited  by 
tb^  DSC  of  wine  or  balsams.  At  a  iat^r  period  in  the  history  of  our  art,  tents 
of  Tarions  kinds  were  used  in  oitler  to  prevent  the  injurious  accumulution  of 
<lttciiiLr^*^*  which  mi^rht  decompose  and  putrefy.  The  closure  of  the  wound 
aod  the  pn.'Tention  of  jMitrefaction  in  its  discharges  by  the  use  of  spirituous 
and  stimalatiniT  antiR'[>tic8,  or  by  facilitating  the  escape  of  the  secretions, 
vcfv  the  means  employed  from  the  most  remote  antiquity.  That  these 
iBCth<<lA  were  in  m:uiy  cases  hi^rhly  successful  there  can  be  no  doubt ;  and  it 
IS  still  tha$«  four  ^.Tvat  principles,  the  closure  of  the  wound,  the  prevention  of 
ptttrvfactioii,  the  facilitation  of  the  esca]>e  of  di&charg:es,  and  the  maintenance 
oi  perfect  rest  between  the  opposed  surfaces,  that  guide  us  in  the  treatment  of 
all  wounds,  however  different  may  be  the  means  by  which  we  endeavour  to 
okTTr  them  out. 

In  the  lof.il  treatment  of  all  incised  wounds  there  are  six  chief  indica- 
tioHt  trhicb  will  be  considered  in  the  following  order:  1,  the  Arrest  of 
Bttmorrhmfe ;  2,  the  R^noval  of  Forpujn  Bodies;  3,  the  Coaptation  of  the  iSidss 
9fihe  Weynd:  -I,  tht?  Provision  of  Perfect  iMiiruJf/p  ;  5,  the  Jfaintefianrs  of 
Pfrffti  Kf^t :  i),  the  Prevrrttion  of  lifromjfoniiion  of  the  Dischnnjfs  and  Infer- 
Iv*  of  th*  iVvortd.     These  wl*  shall  consider  more  in  detail. 

I.  AiTMt  of  HsBmorrhage. — If  bleeding  be  general  from  the  surface  it 
vox  be  stopjx-d  by  exposun.^  to  the  air,  by  elevation  of  the  wounded  part,  by 
■ttorale  and  firm  coaptiition  maintained  by  the  pressure  of  a  well-applied 
Iwaillp.  and  by  the  use  of  cold,  heat,  or  other  styptics.  Arterial  bleeding 
wm  be  urresti'd  by  the  means  described  in  Chapter  X\X.  In  making 
tboioeof  a  hmmostatic,  preference  is  to  be  given  to  that  which  will  interfere 
(■Ml  vith  union  by  the  first  intention.  Thus,  among  styptics,  hot  water 
•wlj,  in  the  shape  of  ice  or  of  rags  wrung  out  of  cold  water,  is  to  be  pre- 
'wTTjtJ  u*  others,  such  as  the  p<_*rchloride  of  iron,  which  na*  all  more  or  less 
"•otic  and  irritant.     Again,  torsion  should  ln^  employed  when  pr>s.sible  rather 
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•tluT  mcnns  ;  and  if  the  ligature  be  used,  it  should  be  of  some  material 
in  bo  alisorbed  and  ^vill  not  oflfer  any  obstacle  to  union  by  the  first 


ti. 


ItemoT&l  of  Foreign  Bodies,  such  db  dirt,  pieces  of  stone  and 
li.-t  of  bime,  coiigulated  blo^id,  &c.»  is  best  effected  by  allowing 
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Mtreain  uf  wattir,  to  which  hour'  elticicul  antineptio.  as  corliolic  ucid,  comsii>'e 
aablimace,  or  iodine  has  been  added,  to  f^ill  u]>on  the  part  frotn  u  spuoge  on 
irri;,nitor,  all  vytx\)i\\  hundliti^  of  the  woun<h:d  tirtfiue  h*i\\X)i  avoided  ait  mochu' 
jX)6i!ihk'.  Sharp  and  angular  bits  etiibcdtk-d  atiuin^^t  the  lin^iios  aboald  U> 
removed  with  lort'cpH.  Abttve  u)l,  this  i'leuu<*iiig  of  the  wound  i.^  tu  be  d(MM-^ 
thorougldy,  and  oncc  for  all  ;  a  comparatively  in?ignifi«int  Ixwly,  if  av«r- 
looked  at  this  tinio,  may  eirctrtiially  prevent  adhesion^  whiUt  distuHiADno  id 
tlie  wound  after  it  has  hcen  once  dosed  destroys  the  hiycr  of  plastic  exgdatiM 
which  oiij;lil  to  form  the  early  bond  uf  union. 

:{.  The  ne\t  iind  uiost  important  indication  to  fulHl,  i»  the  Ooaptati<m  of 
th«  Opposed  8ar£aceB  as  accurately  i\&  ]>oKsible. 

As  u  general  rule»  tlie  sides  i^hould  not  tie  brought  togvtlier  until  till 
hsemorrha^^'^e  has  ceased  ;  if,  however,  there  is  but  sli^'ht  o<'>zing,  this  mij 
be  aiTented  hy  their  approximation,  und  the  presHuiv  thutt  uxcreiiied  im  tbc- 
bleeiliug  vessels. 

The  surfai^cs  shonld  be  gently  brought  together  so  &^  tiion^ughly  lo 
exclude  all  air  and  »upc*rfluouH  moisture  from  the  dcx-piT  portions  uf  tli* 
wound,  the  skin-margin  being  the  last  to  be  adjusted  :  duo  attention  shooid 
at  the  Kami'  time  be  paid  to  ittlaxing  the  partK  by  jtoTiition,  bu  tliat  then 
may  be  no  guping  uf  the  lips  nor  tension  on  the  side^^  of  the  wound.  For  the 
purpose  uf  kwpiag  all  in  position,  fiuturev^pfagfers,  and  hatuiatfra  arc  empk»yod. 

Bntures  an*  the  best  means  we  have  of  l>nngiug  the  edges  of  n  wound  m 
closi-  ap)»o!>.ition.  but  if  drainage  be  not  carcfally  attended  to  tbey  may  iavottr 
bagging,  by  causing  su]>er6cial  union,  whilst  the  det-per  |>Hrts  still  gi4>e.    A 
suturt'  is  in  itself  almost  unirribitiug,  but  it  t-an  become  irritating  in  two  waj»-^ 
first,  by  being  applie<l  to«i  tiglitly,  or  by  Ix'coming  tigfit  in  eonsopicnce  of 
swelling,  and  thun  causing  tension  ;  and,  secondly,  hy  altsorhing  the  prudncii 
of  putrefaction,  and  thus  acting  as  a  chemical  irritant.     The  lirat  condition  is 
common  to  all  snturcLs,  of  whatever  material  they  may  be  madu  ;  the  wttYMid 
can  bo  avoided  by  the  use  of  metallic  or  other  non-abft4irl>ent  &uljstiimx*8,  aixt 
by  eOieienl   antiseptic  treatment  of  the  wound.     The  cliicf  non-abmrbtfit 
materials  employed  are  well-anni.'aled  silver  wire  of  various  degrees  of  stoat- 
neiB,  silkworm-gut,   and  horsehair.     In  cases  treated  aiuiaeptically  silk  it 
largely  used  for  suturex  ;  it  should  he  that  known  as  dentists'  or  t»Uted  silk, 
and  Hhould  not  he  waxt*d.     It  may  be  thoroughly  sterilised   by  boiling  fur 
Imlf  an  lutur,  and  hhould  then  lie  kept  reJidy  for  \\^  in  carbolic-  ai-id  solutioD 
(1  in  ti^).     Silkworm-gut  and  hr>rsehair  arc  extx'llent  nmtcrials  for  sutnrr*, 
and  are  readily  maile  a«-ptic  by  immersion   for  a  few  minutes  in  carbolif 
lotion  (,1  in  ti\)  ;  they  are  especially  usitful  in  phislic  u|ierations  on  the  face. 
Fine  cliromicised  catgut  ban  the  great  advantage  of  not  re<]uiring  to  lie  Uk«a 
out,  aH  the  deep  |uirt  of  the  stitch   Itet'omes  abnorbed  if  it  is  proU*cicd  fiotf 
dwM>miioi*ition.     A  non-ali«orbent  stitnre  should  idwnys  \k-  \\m-\\  in  C4fcfif»  wlwfv 
much  du^'harge  is  expected  or  where  the  antiseptic  method  cannot  be  ent- 
ployed  ;  thus  silver  wire  '\»  the  best  suture  for  tbe  operation  of  cleft  p«UtaJ 
The  thicknoas  of  the  suture  will  vary  with  llie  puqjose  for  which  it  is  ttiird  I 
tiiua  for  the  tiitpp«irt  of  large  tlajis  in  ati  unipntation  (he  suture  must  be  ihiclfi 
wheitM  for  the   ai^unitc  adju^ttment  of  the   skin    in   a   wound   or   fibttid 
operation  uliout  the  fiur  the  linest  sutures  aa  employed.     Xwsllcs  of  cveij 
ruioty  are  used  i  they  may  be  straight  or  varioualy  curved,  and  it  ia  auinffj 
timei  convenient  to  have  them  set  in  a  handle  with  the  eye  new  tbv  poind 


^^^^H^F^no  orninnry  p^mitioii.  For  silver  siuutSb  Bpecial  fonn  of 
^^^^BBsed,  having  grooves  to  rec-eivr  the  wire  when  tloubled  back  after 
p^atang  through  the  eye. 

Tb©  rawics  nf  upplyiujc  sutures  are  vanons ;  but  the  one  most  comniouly 

cmployrd  in  all  cjwt-s  inv(>lviiig  the   iutei^Draent  is  tlic  intermpted,  which 

fi>mriT^^  of  the  JntroiiurtiMD  of  as  many  8in<;^lo  stitches  as  may  lie  necossary  to 

dose  lim  opening.     Tho  tliAtance  between  the  stitehcB  must  be  determined  by 

the  atikount  of  tension  aud  by  the  awessities  of  drainage.     If  there  is  even 

tnodenle  tension,  it  is  better  to  insert  a  few  i^iitures  nf  a  tliieker  material,  or 

-'sotaro0  of  support,"  extending  *leeply  into  the  subcutaneons  tissue,  the 

nettdk  being  made  to  piert*e  tlie  skin  an  inch  or  moi-c  from  the  e<l<:e  of  the 

woond.     These  suMirea  are  first  ti^ditencd   to   such   an   extent    as   jnst   to 

iipproximate  the  lifw  of  the  wound*  whieh   may  afterwards  be  brought  more 

accanUely  into  contact  by  tiner  stitclics  or  "sutures  of  appi«icion  "  (Fig.  27). 

If  amftle  provision  i'$  made  for  tlraina<;e  by  the  use  of  tubes  the  edi^es  of  the 

vomid   nmy  Ite  brouirht  very  closely  in  contact,  otherwise  in  larjre  wounds 

Uwro  shonhi  not  tie  lesH  than  one  inch  lietweeu   the  stitches.     When,  as  in 

■ome  plastic  iiperations.  one  ed<ze  *»f  the  wound  is  at  a  bitrher  level  than  the 

oUier.  if  it  is  desired  to  depress  the  higher  edge,  the  stitch  must  be  so  passed 

UmU  it  ahall  include  a  larger  piece  of  the  lower :  if  to  raise  the  lower  edge, 

the  diM  hold  must  be  on  the  higher.     In  longitudinal  wounds,  the  first 

ititcli  should  be  inserted  in  the  centre  :  but,  if  there  be  any  angles,  as  must  bo 

the  CMC  after  crucial  incisions,  the  extremities  should  be  first  closed.     The 

fMliffftinf   is  efTectcil  in   the  case  uf  silk  by  tying  a  reef-knot,  and  in  that  of 

wire,  hj  tying  a  half  knot  and  then  crossing  the  two  ends  over  each  other,  by 

whicii  two  small  hooks  are  made  which  hold  very  firmly  ;  in  both  instances, 

tlte  mds  an*  cut  otT  short.     The  knot  or  twist  must  not  lie  over  the  line  of 

jt^^Mt,  but  on  one  or  other  side  of  it.     Tlie  time  that  the  sutures  should  l>e 

■Ilowad  to  remain  must  deix'nd  greatly  on  the  nature  and  prr>gre8s  of  the 

wuQDcL     A  septic  silk  stitch  must  be  removeri  in  from  two  to  three  days  ;  an 

•ilk  or  a  silver  suture  may  be  left  in  as  long  as  it  sen'es  any  usefal 

provided  it  is  causing  no  irritation.     A  tight  stitch  necessarily  causes 

trnirtvm  ;  in  from  twenty-four  to  forty-eight  hours  it  will  l>e  surrounded  by  a 

Uoib  of  redness  extending  an  inch  or  more  from  the  edge  of  the  wound,  and 

by  the  third  day  it  will  have  commenced  to  cut  its  way  out  by  uk^ration. 

Wlien  this  occurs,  no  good  purpose  can  l>e  served  ia  most  cases  by  retaining 

itffttui  it  should  at  once  be  removed.     All  deep  stitches  shoidd  as  u  rule  tx* 

noDVcd  not  lal<T  than  the  third  day.     In  withdrawing  sutures,  the  knot  or 

iwi*  should  I'C  raised  by  forceps,  aud  the  thi-ead  di^  ided  on  one  side  of  it ; 

Settk  traction  <»n  the  knot,  the  foretiiiger  of  the  other  hand  beii»g  placed 

doK  to  the  point  of  exit  in  the  skin,  to  prevent  disturbance  of  the  newly 

^tnod  gnmuiati«»n-ti»8ue,  will  then  snfKfv  to  draw  the  suture  nut.     When  wire 

^  litKtt  used,  tiie  bend  in  it  should  he  straightened  as  much  as  possible  before 

PiliB?  fi  oat. 

lo  Uie  eontmnoiui  sutare,  or  glovers  stitch,  the  thread  is  carried  on  from 
•«di  u>  stitch,  instead  of  being  detached  from  the  fleedle,  and  fastened  off  as 
'*  the  interrupted  suture.  Silk  is  most  conveniently  employed.  The  chief 
^^ttntage  of  this  form  of  iiutiire  is,  thnt,  if  one  stitch  cuts  through,  the 
***tei  may  become  relaxed.  It  is  however,  often  used  for  the  closure  of 
Ss«  Voonda.  after  the  insertion  of  a  few  deep  interrupi-ed  sutures  of  support. 
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The  ButUm-Sulure  in  sometimes  used  as  n  deep  snpportinir  fitiich  whnr 
thcra  is  much  gaping  of  a  large  wouod.  It  consists  of  n  thick  silver  win 
ptMietrating  deeply  thn»u::hLhf  Bubcutnneuiia  tissue  and  jxwwin}?  throujsfh  the 
skin  from  one  inch  and  a  half  to  two  inches  on  each  side  of  the  wound. 
Each  end  of  the  wire  is  passed  througrh  an  oval  piece  of  sliei't  lead  jwrfoniUsd 
with  a  hole  in  its  centre  ;  on  the  button  are  projecting  wiiiu«  round  which  tbc 
wire  can  be  twisted  after  it  ha«  been  brought  tlirough  the  bole.  Tbc  tvo 
buttons  ai-e  drawn  togetlier  and  maintjuned  in  |v>8ition  by  twisting  the  wiiv 
ronnd  the  wings  in  snch  a  way  aa  to  bring  the  edgea  of  tlie  wound  in  sulBcicnt 
apposition  to  allow  of  tlie  finer  stitches  being  insertetl  without  undue  tension. 
The  button  (liffuses  tlie  pressure  over  the  whole  area  upon  which  it  preissflk, 
and  thus  a  considerable  degree  of  traction  may  be  applieil  without  causing 
aloughiug.  It  is  especially  useful  after  the  excision  of  malignant  tatnoom 
with  a  portion  of  skin. 

The  ]a'i.*tr({  uv  ptjure-of-H  suture  is  fre'juently  used  in  r-ases  of  hftrf^-lip,  and 
occasionally  in  other  plastic  operations.  A  slender  soft  iitin  pin,  with  a  «te*l 
point,  is  introduced  through  each  lip  of  the  wound,  at  a  distance  of  about  half 
iin  inch  from  the  margins  ;  and  whilst  the  edges  are  held  in  contaot,  a  piece 
of  silk  twist  ii*  passed  in  a  figun'-tif-8  rr)und  the  pin.  care  beiiiL''  lakrn  not  U% 
draw  it  too  tight,  nor  to  compress  the  soft  parts  between  the  neetlln  and  tb 
tha'od,  lest  sloughing  enane.  The  projecting  ends  of  the  pin  arv  now  cut  oi 
with  pliers,  and  the  skin  beneath  tla-in  protected  with  plaster. 

The  pin  takes  the  tension  ^tf  the  suture,  so  that  it  is  Ie9»  likely  to  cot  it* 
way  out  than  the  interrupted  suture.  It  should  be  withdrawn  in  about  forty- 
eight  hours. 

In  closing  extensive  wounds  involving  the  division  of  muscular  plane*,  it 
often  advisable  to  bring  the  separate  layers  into  apposition  by  buried  snivrM 
of  silk  or  catgut.      These   must   be  very  carefully  sterilised,  and   are    lefl 

Plasters  aa-  very  rarely  emj>loyed  as  a  meaiiM  of  bringing  the  edges  uf  a 
frciihly-iiiude  wound  into  contact.     They  are,  however,  sometimes  very 
for  supporting  the  tissues  <»n  either  side  of  a  wound  and  thus  emuriog  mo' 
perfect  rest,  and  may  advantageously  be  used  to  prevent  the  wide  scpar&ti< 
of  the  edges  of  a  wound,  in  which  union  by  tirst  intention  has  failed  to 
place.     Reain,  sitap,  and  isinglass  plasters  all  pfifisew  peculiar  properties,  fitting: 
them    for   use    in    particular  cases.      The    Americiin    riibber-plu'stfr 
adliercs  with  great  tenacity  without   being  either  wetted  itr  warmed,  will 
found  very  convenient.     It  will  not  stick  to  n  wet  surface,  but  if  tinc4S 
is  not  easily  loosened  by  dischargvA.  ma  it  is  a  waterpriKjf  material. 

Strapping  used  in  an  antiseptic  dressing  shoidd  be  pri>viously  dipped  ia 
baaiu  fontaiiang  a  pint-imd-a-half  of  l>oiling  water  in  which  an  oanoe 
carbolic  acid  has  been  dissolved.      All  sufK-vthuius  hair  having  been  remowd* 
and  the  surface  dried,  each  scrip  should  be  laid  down  evenly  Vieiween 
points  of  suture  when  these  have  been  used,  so  as  to  compress  euch  side  of 
wound  equally.     In  removing  the  plaster  both  end»  c^honld  tu-  niiKcd  at 
Mime  time  towards  the  wound,  and  the  strip  should  thru  be  tjiken  otf  wi 
either  lip  of  the  wound  iviug  nndiily  ilniggrd  upon.    Th(*  strijis  slwyald  be 
allo\«ed  to  remain  nndisturljcil  m  long  i\^  possible,  and  each  •uie  replaced bi^B 
the  ncit  U  removed.  ^| 

\Micn  the  edgei^  of  the  wound  have  boon  brought  together,  ooibtng  iB| 
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the  perfect  ctntptation  of  tlit-  tleei)er  jMirts  sn  perfectly  ivs  the  uniform 

c    prtjwiun*    of   n    muss   nf    cottoti-wwl,   or    umw    nimilar   suljatanoe, 

fonttniidtMl  by  a  bandaf^e  evenly  and   firiiily  upplie^L     This   forms  a  moel 

importittit  feature  in  Bome  of  the  methods  of  treating  woiiuds,  to  be  describod 

min«<i  lately. 

4.  Tli«  proviaioii  for  Porfect  I>rad2iag«. — In  every  wound  which  has  been 

oeed  by  jniturt'x  thero  is  a  dnnpT  that  the  deep  part  may  become  distended 

with  hXiJitii  or  scrtuiH  exudations.     Before  finally  clotting  a  wound  it  is  essentia] 

tiiat  the  hfemorrhap^  be  very  tlioroughly  arrested,  ami  aMisidemble  time  must 

vftet3  be  8p«.'nt  in  obtaining  this  reeatt.     A^in,  by  the  firm  elastic  pi*ee8Dre 

ol  a  [ar^  cotton-wool  dressinu,  the  early  serous  exudation  can  be  *rreutly 

diminished,  the  surfuct-s  of  the  wound  being  brought  into  perfect  apposition. 

the  Vfflsels  and  lymphspaoe*  closed  early  by  plastic  exudation.     By  most 

ul  attention  t^»  tlics<.*  two  points — thorough  arrest  of  htemorrhjijj;*^  and 

liiciUion  of  uniform  pressure — extensive  wounds  may  heal  thronirhout  l)y 

ioUotioD  without  any  pnivision  for  drainage  having  l>eea  made.     Such 

cannot,  however,  Ijc  ensured  ;   oozing  of  blood  may  occnr  after  the 

WOQud  is  cUfsed,  and   in  many  8ituati<(ns  it  is  impossible  tii  Apply  uniform 

urt  sorticicnt  to  inHuence  the  amount  of  the  serous  exudation.     Hence 

n  must  be  made  for   drainage   in   most  cases^  and  the  \'^luo   of  a 

\gt-tttbf "  cannot  be  overestimated   as  a  safeguard  against   the  ac- 

motatioD  of  decomposable  tluids  in  the  wound,  which  prevents  the  cohesion 

of  it4  opposite  Bide«.  and  exposeti  the  patient  to  the  danger  of  septic  contamina- 

liun.     In  a  wtinml  hailing  by  first  intention  the  tnbe  has  served  its  purpose 

la  ihe  end  of  twenty-four  or  forty-eight  hours,  and  it  may  then  be  ivmoved. 

lu  Ofc  ahoald  never  bo  omitted,  if  the  wound  be  deep  and  irreguhu-,  or  if 

tbere  be  danger  of  bagging  under  a  flap.     In  operations  the  wound  should, 

^B  wfaeocver  ijoesible,  be  miule  in  such  u  diivclioa  as  to  facilitate  drainage. 

^K     ^  Sks  Xauxtenaace  of  Perfect  Best. — Ouu  im]K}rtant  point  in  the 

H  flMll^gtrirrt  of  every  wound  is  to  maintain  the  injured  structures,  as  much 

^  m  poasibW,  ia  a  state  of  rf»t.     This  is  to  be  done  by  position,  by  refraining 

£p>ai  disturbing  the  parts  unnecessarily,  and  by  the  adoption  of  some  mode  of 

dtf  inj;  that  rvquitvs  to  be  changed  but  seldom.     In  some  cases,  Cmnpresus 

of  wool  or  ganze  may  lie  s^i  disposed  as  to  aid  in  keeping  the  sides  in 

ftppi«itioo  ;  the  bandages  should  be  applied  over  them  so  as  to  exert  a  steady 

v«A<R|rulAt^  presfiore,  without  impetiing  the  free  circulation  of  blood  in  the 

pari.     Tlic  elastic  pr^«sure  of  a  large  mass  of  cotton-wool  as  applied  in  some 

•>f  tin  forms  of  dreHsing  Uy  be  described  hereafter  maintains  rest  in  tlie  highest 

p^rfeolioB. 

In  tJn-  trentrnenl  uf  w<Min<la  on  l!ic  limits  the  use  of  u  Aplint  is  often  necessjiry. 

6.    TIm   prevention   of   decomposition    of   the    discharge   and   of 

isiiwtion  of  the  wound  must  be  carried  ont  by  means  founded  on  the 

priiKipIn  already  laid  down  when  treating  of  the  causes  (p.  172  ft  jw/.),  and 

Uk-  prevention,  (p.  i'(»4  ei  s^j.)  of  iuHammation. 


MKTHODB    OP    TREATINa     WOUNDS. 

It  is  impowible  to  make  more  than  brief  referenw  to  those  varioiLS  methods 
etDplo^vd  by  Surgeons  in  thp  treatment  of  wounds  before  the  iutrnluction  uf 
ibe  aadaefttic  method  by  Lister. 
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Tlie  Occlusion  Methods  had  for  liieir  object  the  exclusion  of  air  from  Ui«l 
wound.  t>;it   the  ntean»  adopted  Ut  obUiii)  this  rosult  nocossiirily  Htiot  in  U)i*| 
diflchariics,  and  thus  U'usinn,  followed  liy  inflimimiU.ion  and  !4it[i|uimt.ton,  onm-i 
monly  occurred.     Thi-ro  is  no  irul  annlojry  tietwL-en  ihi»  iriiKlc  of  trcAinKntl 
and  the  j>rocL*fl8  of  tjcabhinpt  iu  which  the  ilisrhiinpje  dniinK  away  and  drica  tn 
form  the  wah.     The  upplicntion  of  an  occUisive  dreesiui^  C4in  only  be  jaiLifieii 
in  the  troatnieut  of  it  ><niall  clc&n  i*iit,  and  many  wounds  which  inipht  hAVe 
healed  witliotu,  trouble,  if  projwrly  troatt'd.  have  been  rendered  Borious  by  the 
'•bit  of  stickiut:-|>l"8ter  ■'  ap|)lied  in  a  rhtmist's  shop.  j 

ColUntion  is  the  only  material  commonly  employed  in  the  present  day  as  anj 
occlusive  d»v8ftin(: ;  in  applying  ii  the  e<lj:es  of  the  wound  must  lie  carcfaUy4 
held  together  and  the  nkin  around  it  thoroughly  dried.  Shjpiif  (\tlhid  haft  thttl 
further  advantnjjr  nf  beint:  huimostatic  and  antiseptic.  1 

The  Open  Treatment  cdnsinted  in  the  applieation  of  no  tlressinc  of  any] 
kind.  \Vound><  so  treated  often  ran  a  perlecliy  88('ptie  conrfie,  but  the  nsuld 
eoidd  not  b«  adied  upon.  Reat  was  obtained  with  some  deji:rec  of  pcrfectMmJ 
and  the  drainage  was  often  good,  but,  if  the  dischargea  were  too  copioufl 
to  allow  them  to  dry,  decomposition  with  suppuration  almost  oeoeMriln 
followed.  I 

The  Simple  Water  Ihressing'  advocatitd  by  Kistou  wan  a  mo(]c  of  treat*] 
ment  extensively  adopted  until  less  than  thirty  years  ago.  This  method] 
differed  from  the  open  treatment  only  in  that  the  wound  was  covered  with  liiiu 
which  was  kept  constantly  nxiiatened  with  water.  The  discliarges  were  tbnd 
prevented  from  drying.  an<l  putrefaction  was  enroun^red.  1  have,  however, 
seen  many  large  wounds  such  as  those  of  umpututinns,  or  after  excision  of  the] 
breai>t,  heal  almost  by  the  first  iutentiun,  without  any  suppuration  csfiod 
along  the  truck  of  tlie  ligatures.  ^H 

The  Dry  Lint  Dresaing  was  used  by  Syrne  and  many  others  l>efortnU 
introduction  uf  Mntiseptic  tnatmenl.  It  consisted  of  a  f»ad  of  dry  lint  pMH 
on  each  sitle  uf  the  wnund,  ao  as  gently  to  press  the  snrfacfs  together  witboof 
interfering  with  the  I'xit  of  discharge.  Over  these  was  placed  an<»tb*T  piece  <)ifl 
lint  alHiut  thret*  layers  thick,  and  the  whole  was  surrounded  with  a  biindai;eJ 
This  was  left  untouched  for  tliree  or  four  days,  by  which  time  it  was  usnalljj 
rtoake*!  with  the  discharges  and  had  liecome  more  or  less  offmsive  from  decon-j 
position.  TluH  mode  of  treatment  secured  rest,  apposition,  and  druinagv,  torn 
|HTh»|w  dflaywl  decumponition  by  drying  the  discharges  to  some  extent.  Ver^ 
good  results  were  often  obtained  by  it,  but  supptiration,  followed  by  pywmii, 
was  no  uunMiiiMiiti  i>ccurrenrc. 

The  Cotton-Wool  Breaeing  was  introduced  by  A.  Uui^rin,  of  Paris.  Ii 
tliJK  uh/de  of  livutmeat,  the  wound  having  been  cleaned  and  il^jwlges  carcfon^ 
np[>ro\iniHt»nl,  and  if  ni'i-essary  a  draiuage-tuhe  iuM^rted,  tlie  whole  part  tl 
cnveloiKHi  in  a  huge  mass  i»f  cottfm-wool,  a  fool  or  more  in  thickuoas. 
this  a  Ixmdngc  is  forcibly  ajiplied,  so  as  t^>  compress  the  wool  to  about  half  it 
previ4)us  thickness.  The  dressing  is  then  left  undisturt>ed  for  a  foHuiiirht  <• 
three  weeks.  The  teniiwratniv  is  carefully  wat^'hed  during  Kh-  •  '  »d( 
should  there  l)e  any  conniderable  rise  afu-r  the  third  day  the  dr.  i<  U 

n-movcd  ut  once.  Severe  fmin  would  be  another  indication  for  looking  at  th 
wound.  The  princi[>lc  of  the  dressing  is  this  :  accurate  coaptation  uf  tJ 
surfaces  Hn<l  the  most  perfect  re«t  ar\-  obtjiined  by  the  unil'ornt  elastic  prti 
the  cotton-wool  ;  the  early  exudation  is  much  diminiahed  in  quaniily*  partly' 
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*Tthe  pressure  and  partly  1>y  tlie  early  ndhes^ion  of  the  opposed  snrfaros,  and 
such  discliarj:e  as  there  ia  eHcap«H  l>tHwoen  the  edges  of  the  Avound  and  is 
ftbfiorbed  by  ihe  wool  and  there  dried,  and  thus  prevented  fnmi  decoinpotiiD^  : 
all  inffCLion  from  without  is  prevented  liy  the  liltnition  *^if  the  air  phonM  any 
rircnlflte  through  the  mass  of  cotton-wool.  By  this  treatment  adniirahle 
iwilu  are  often  obtained,  the  wound  healing  nipitlly  ami  painlessly,  leavinj;  a 
simple  liuear  eicatrix.  The  prevention  of  pntrefaetion  is,  however,  nneertain  ; 
if  (be  diseliar^  is  small  in  amount,  and  becomes  coniplctcly  dried,  the  case 
willnm  an  ahsoliUely  aseptic  coui*se  :  more  commonly  there  ia  aver)-  offensive 
anell,  sometimes  tliat  of  ordinary  putrefaction,  sometimefl  quite  peculiar. 
With  this  there  ia  some  septic  fever  durinjr  the  fii-st  few  days.  Guerin's 
(irosing  has  undergone  s<irae  moditicntioris,  and  its  principles,  as  will  l)e  seen 
bereafter,  have  been  adopted  in  some  forms  of  antiseptic  dressiug.  The  sub- 
stitotion  of  al«orbent  wool,  i.e.  cotton-wool  completely  deprived  of  grease,  for 
utmmon  cotton-Wf»ol,  has  rendered  the  dryin;^  of  the  difioharge  and  the  conse- 
tjocnt  prevention  of  decomposition  more  perfect,  but  even  with  this  it  is  by  no 
mctns  certain. 

In  all  tlic  forejfoinjr  methods  no  cbemical  untiseptic  \^  n.m^d  in  tVie  dressing  ; 
and  the  prevention  of  all  evils  which  tblhov  deron)positi<m  of  the  discharges  is 
hut  imperfectly  accomplished. 

The  Aatdfleptic  l^eatment  of  Woundi,  as  iritrodiieed  by  Lister,  has 
for  iiB  object  the  absolute  prevention  of  decomposition  of  the  dis<*liarges  by 
ihe  application  to  pnictice  of  the  ji:errn  theory  of  decomposition.  The  theory 
baiiheady  been  described  so  fully  that  it  remains  only  to  show  the  mode  of 
it!ipp!icalion.  Tlie  practice  does  not  necessitate  the  use  of  tiny  sfiecial  anti- 
lepticagent,  norof  any  special  material  IbrdreBBing  ;  any  method  of  treatment 
irhidi  entirely  prevents  decomposition,  without  the  constant  contact  of  the 
;(itic  agent  with  the  raw  surface*,  carries  out  the  principle.  The  term 
iic ''  has  sometimes  been  applied  to  the  various  methods  of  treatment  in 
rliich  the  prevention  of  decomposition  is  carried  out  in  this  way  to  distinguiah 
them  from  those  in  which  the  cavity  of  the  wound  is  constantly  irrigated  or 
freqnendy  syringed  out  with  an  antiseptic  tlnid. 

Every  accidental  wound  which  has  been  exposed  for  some  time  befi»rc  it  is 

teen  by  the  Surgeon  will  probably  contain,  deposited  in  it  from  the  air,  the 

ttpuisms  which  cause  decomposition.    Still  more  certainly  will  this  be  the 

cw  if  dirt  has  been  carried  in  by  the  jiistrnment  inflicting  the  wound,  or  if  it 

bttbeen  washc^l  with  romnion  wati-r.     The  lust  btep  \\\  sni'h  a  case  is,  theve- 

foK, to  destroy  the  organismn  by  washing  the  snrfaces  with  an  efficient  nnti septic 

wlntion.     Ia  the  original  antiseptic  treatment,  as  intr<fdured  by  Lister,  carbolic 

ttiilwas  the  agent  used,  but  at  the  present  time  solutions  of  perchloride  of 

tnercory  are  sometimes  employed,  and  some  Surgeons  prefer  a  weak  solution  of 

iodine  (Tr.  lodi  ^ij.  Aq.  0]/],     I31  the  following  description  of  an  antiseptic 

dftmni^'ciirlKjboacid  only  will  Ije  mentioned,  but  it  must  l>e  remeud)cri'il  tlint  a 

wlutidn  of  peri'bloridf  of  mercury,  I  in  Inoo,  mjiy  be  subatitutiid  for  tlieciirbolic 

«iAliniO,andoneof  1  in  :i(iOo  of  the  former  fori  in  4nof  the  latter,  ejtce[>t  in 

•Jw  spray  and  for  iustrnmenta.     In  a  prolongf*d  operation  or  in  irrigating  a 

itt^lB  woond  it  is  safer  to  use  a  still  mtire  dilute  solution  of  mercury.     If 

uieinjory  b?  a  simple  incised  wound  with  siutKJtli  surfaces,  this  may  be  drme 

»itii  a  sponge  or  with  a  simple  irrigator  ;  if   it  Ijc  irix-gular,  as  in  a  compound 

''vtttR,  it  is  best  carried  one  by  means  of  a  syringe  with  a  piece  of  soft  iadla- 
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ruhV»r  tnljintf  on  iU  nozzle.  Tlic  tiibinj*;  is  stiff  enough  to  pf'ficiniU'  m  ■, 
existiDj?  cavity,  but  not  so  stiff  a?  to  force  a  wny  U*r  itself.  Tiin-  mu«t  - 
taken,  in  injectin^r  tlio  wound,  not  to  squeeze  the  lips  together  so  as  to  cnnM 
hijrh  pressure  in  its  cavity,  for  the  lymph-spnces  in  the  neighbourhoai  nia; 
become  injected  with  the  ftolntion,  and  unpleasant  iutiammation  may  fbllov. 
The  whole  of  the  jmrts  which  will  Ik.'  c«)vered  by  the  dressing  shonkl  be  wrfl 
washcft  with  the  t»olution.  If  tlie  wound  lie  on  the  hand  or  fo<»t,  ^VvM  ore 
must  l>e  trtken  to  clean  the  nails  and  l>etween  the  dijiits.  If  the  wound  w  nn 
the  head  or  any  other  hairy  part,  the  hair  must  be  cut  away  and  the  skm 
ahuved.  Then,  protecting  the  wound  as  far  as  possible,  the  surronndiog  skin 
must  1>e  cleaned  with  soap  and  hot.  water  or  with  n  weak  sohition  of  amniooia 
and  then  well  wiished  witli  the  antiseptic  solution. 

In  the  nwe  of  an  operation,  the  skin  is  first  cletinsfMl  witli  »(»ap  and  be* 
water,  anil,  if  it  be  ununnally  ^rejisy,  turpentine  cir  ether  nmy  l»e  used.     Car*     i 
bolic  lotion  (1  in  20)  is  now  freely  applied  around  the  seat  of  the   int«Dd«dfl 
incision  ;  this  is  far  preferable  to  mercurial  lotions^  which  mn  off  greaay  skin  n 
without  thorou^'hly  wettinj;  it.     The  part  should,  if  poasible,  be  wTtippod  in  • 
towel  wning  out  in  the  1  in  4l»  solution  for  at  least  Imlf  an  hour  before  the 
operatiim. 

This  being  done,  it  is  necessary  to  prevent  the  entrance  of  orflranisms  mlo 
the  wound  durin»:  the  npomtion.  The  possible  sources  of  contarainaiioD  M» 
the  Stir^eouV  hands*  the  instruments,  the  sponges,  the  lif^tarcs,  and.  bithr* 
the  air. 

The  htinrh  of  ttie  Surgeon  and  his  assistantH  must  first  be  carefully  waahad 
in  soap  and  water,  with  a  free  use  of  the  nail-brush,  and  afterwan^K  tboroOfhly 
dipped  in  the  ]  in  40  solution  ;  and  the  dipping  mast  be  repeated  whoMTvr 
the  hands  have  been  eipt.wetl  to  the  air  unpnttected  by  the  lotion. 

The  imtburufntf  should  be  j>laced  in  a  bath  of  1  in  iO  carbolic  lotion,  wUidi 
may  be  diluted  to  I  in  4i>  at  the  commencement  of  the  operation  by  the  addi* 
lion  of  an  equal  <juautity  of  boiled  water.     Each  instrument  whrn  done  witl 
fihoald   Ix'  at  once  replaced  in   the  lotion.     Instrumenta  arc  now  frctjncnii^ 
Htcriliscd  by  means  of  heat.     This  can  most  conveniently  bo  donr  by  Until 
them  in  water  for  at  least  a  <)uarter  of  an  hour  befoi-e  placing  them  in  tl 
earl>olic   solution  ;  nr  they  muy  be  exposed  to  a  dry  heat  of   H'o" — 14(r 
for  an  hour  in  a  siKKiially -constructed  stove,  or  better  U^  the  action  of  eu] 
heated  steam.    To  allow  of  these  methods  of  disinfection*  instruments  an-Qt»i 
made  of  metal  only,  and  as  far  as  ponuble  in  one  piece.     After  an  operation 
all  in8trnmeuts  most  be  thurou&;hly  scrubbed  with  soap  and  water  and  carr- 
fally  dried.     In  private  practice  sterilisation  by  boiling  can  be  c«aily  carried 
out. 

The  SfionffM  must  Ik*  prepared  as  before  described  (p.  40),  and  mait  be 
freshly  squeezed  out  in  1  in  40  eolation  when  handed  to  the  aasifftant.  TV 
lif/uti/rss  should  be  composed  of  either  silk  or  catgut  prepared  as  described  a 
Cliapter  XIV.;  or  the  Iiiemorrlmge  may  be  arrested  by  forci-preture  mA 
UtrMJon,  and  the  m*e  of  ligatures  entirely  avoided. 

The  risk  of  contaminutiou  of  a  wound  by  or^nmisms  ftoatiug  in  Ute  ait  m 
at  one  time  undoubtedly  oxag^enite*! ;  it  can  be  obviat^^  by  wetting  th« 
sarfooe  of  the  wound  with  the  antiseptic  lotion  at  intervals  during  tb«  opcor 
tion  and  well  washing  it  out  at  the  end.  As  a  mode  of  irrigating  not  coi^ 
the  wound  but  the  aurrounding  air,  and  the  bands  of  the  Surgeon  «iid  Iflj 
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LiBter  hivente«i  the  plaii  of  operating  niider  a  spray  of  carbolic  acid. 

ky  may  be  pnninced  by  u  Kii'hiinlsoirs  tther-spray-appfvi-aLns  filled 

a  BohUimi  of  nirbdlio  ncid  in  waU-r  (1  in  4(t),  but  fbe  sfceam-spray-pro- 

.duoer  is  much  niort.'  couvunient  and  certain.     The  vessel  for  the  eurbolic  acid. 

ost  Ite  fiUcd  with  the  1  in  2(>  solution,  which  when  mixed  with  the  steam  is 


I 


ut  I  in  :J0.    llie  spray  is  undoubtedly  a  most  efficient  means  of 

^_^_^     ^         iu  routine  use  was  founded  upon  an  exagrf^'erated  idea  of  the 

part  pWTwt  by  the  air  in  contaminating   wounds,  and  the  uniformly  gf»od 

rcialta  obtaineil   without  employing  it  have  led   Lister  to  abandon  '\{&  use. 

Fnnliennore,  there  are  many  ]K)8itive  objections  to  the  use  of  the  spray.     It 

inoaQveuieut  during  the  operation,  wetting  the  Suri^eon  and  obscuring  his 

,  more  especially  if  he  is  obliged  to  wear  spectacles,  which  become  quickly 

by  it ;  it  may  sometimes,  iu  1od<^  ojtemtiona,  give  him  unplfasnnt 

of  carbolic-acid  poisoning,  such  as  a  sreaeral  hcnse  of  illness,  pain  in 

back,  or  even  hfematuria  ;  it  may  depress  the  patient  and  add  to  shock  by 

xtft  the  surface  ;   and,  lastly,  the  spray-apimnitus  is  costly,  difficult   to 

tu  order,  and  inconveniently  cumlKirsome  to  carry  about   in    private 

fraetioe. 

Daring  aa  operation  it  is  convenient  to  have  at  hand  a  piece  of  linen  rag 

80«kcd  in  an  anitseptic  solution,  or,  as  it  was  termed  by  Lister,  "  a  ^uard"  with 

wiiich  to  cover  the  whole  wound  during  any  temporary  interruption  in  the 

optntioti,  or  any  part  of  it  upon  which  the  operator  is  not  engaged.     The 

over  tiie  parts  around  the  surface  exposed  for  the  operation  should  be 

with  mackintosh-sheeting,  and  over  this  towels  wrung  out  in  a  1  in  40 

iun  of  carbolic  acid  should  be  sjtread,  and  the  Surgeon  should  have  within 

nMh  a  bafiin  of  the  lotion  in  which  he  can  dip  his  hands  at  intervals. 

In  OBseB  in  which  the  operation-wound  is  complicated  by  the  presence  of 
otd  slavaes,  such  as  are  met  with  in  many  cases  of  jointnliaease,  these  most 
\m  tovpcvi  out  with  a  sharp  spoon,  and  aftenvards  sjiongcHl  with  a  solution  of 
ohlocidc  uf  KtDc  (40  grains  to  1  ounce),  if  the  sinus(.*s  be  numerous  it  is, 
^  pfrtiapw,  safer  to  wash  the  whole  wound  out  with  chloride  of  zinc  lotion,  the 
■  good  effects  of  which  were  pointed  out  by  Campbell  De  Morgan  many  years 
HMpk  Smnses  should  nut  be  injected  before  the  o[H.*ration,  as  there  is  some 
^PVliycx'or  ru^itnring  their  walls,  and  if  the  lotion  should  thus  be  injected  into 
'  ibe  cellular  tissue  the  most  extensive  sloughing  may  result, 
i  Reference  has  ala-ady  been  made  to  the  impi>rtant  question  of  the  drainage 

ul  woands.     It  bos  t>oen  seen  that  the  serous  exudation  can  no  doubt  be  much 
wdaced  by  the  uniform  elastic  pressure  uf  a  large  cotton-wool  dressing  ;  and 
bj  perfect  npiiositiou  of  the  surfaces  uu  cavity  cau  exi^t  in  the  wound  for  the 
■wniBlatioti  of  discbar^es.     ThiH  much-desired  result  canuot,  however,  be 
^tefaied  with  certainly,  and  more  uniform  suci^ss  will  he  ol>tuiried  by  the  use 
<^  drhina^^-tubea.     It  must  also  be  rememliered  that  the  antiseptic  applied  to 
lt»  nw  garfhw:  increaaea  the  serous  discharge  diiring  the  first  twenty-four 
tooi\    India-rubber  tulles  are.  us  a  rule,  the  U'st,  prepared  and  inserted  in 
tfai  mtut  WNV  as  in  the  treatment  of  absccsH  (p.  "'iW  ).     One  or  more  must  be 
Ofr)dtlr^d  m  the  very  bottom  of  the  wound,  and  the  edges  of  the  skin  may 
*'  'iit  together  as  dcsely  as  possible,  a  continuous  suture  being  used 

if  ,„.  .-nm'juu  prefer  it.  The  tubes  must  vary  in  size  and  numU'r  with  the 
("tnit  aud  ualm-e  of  the  wound,  and  must  )>e  brought  to  the  surface  at  the 
i»lcckQT«nicnt  and  dependent  parts.    The  tubes  can  in  many  cases  be  com- 
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plc'tcly  reniovetl  on  the  giecoud  iluj.  witbouc  iieceR^nrily  cliaii^uE;  tb«  ivflV 
drcraiD^ ;  nftX'U,  however,  tliey  an*  noedud  fur  longer  |irrit»dj*,  and  mav  ht 
^ruduully  shorloiK'ii  at  snirf-shivc  (ircHm'tijrs, 

lu  order  U^  avoid  the  necessity  <)f  rcTn<)vin«r  thf  dressinps  Uj  shorten  or 
romove  this  tubes.  Nculior  invented  absorbable  tuk^s  nm<lc  from  ilrcnlcifiwi 
Ume.  Ncuber's  tubes  ^ere  iiiude  from  pieces  of  ox'ii  bone  drilled^  and  then 
decalcified.  Miuieweu,  who  buH  niuile  extensive  um*  of  absorbable  tobc*. 
prepareH  them  murh  mon-  *iiraply,  as  follows  :  Tuko  the  tibia-  and  femi>ra  of  % 
fowl*  Berape  tbeui  olwm,  and  plaiv  llieni  in  u  io  per  eeni,  solution  of  hydir*- 
chloric  acid  till  they  arc  softened,  then  cut  off  the  arlieular  ends  am)  clean  oot 
the  medulla  and  emlufiteum  :  place  them  aguin  in  the-  aeid  for  another  duj,  and 
kecjt  them  ready  for  use  in  a  10  per  cent.  Bolution  of  earbolic  acid  in  grlywriae. 
They  must  l>e  perforated  in  the  siime  way  a£  the  india-rublx?r  tubes.  Tbey  MA 
perfectly  well  in  most  eaaea.  re-siwiin^'  absorption  for  alntUt  eijrht  days,  but  thty 
may  collapse  and  thus  fail  to  act,  and,  in  some  easia,  they  are  not  abaorbed, 
and  jrive  rise  to  irritaLi4in.  For  the  draiDa;:e  of  suiall  wound.«i  n  iVu  ninm 
eatput  or  honsoliair  will  i>e  found  very  efficient. 

Tilt-  wound  havin^f  been  closed  with  sutures,  and  drainatfe-tuiK--,  tn-u.-rtoi 
heeesaary,  t he  next  step  is  to  ajiply  the  antipcptic  dressing;.  No  or^nism* 
capable  of  setting  u[»  putrefaction  or  fennentutive  changes  ftre  supjKiaed  to 
have  lieen  left  in  an  active  state  in  the  wound,  and  the  small  (|uautity  of  tb« 
antiseptic  left  betwt^n  it*  surfaces  quickly  disii}ipear».  beinjtf  [Hirtly  abaoibcd 
and  partly  washtHi  nwiiy  by  thi-  serous  discharL'e.  and  thus  th«Te  is  no  souroa 
of  irritation  aetinjroti  the  raw  surfaces  which  could  disturb  the  |iroee<ss  of  re(i*ar. 
An  Antiaeptic  Dressiag  sihoiild  ixisseas  the  followintr  pnipertiea  :  I.  It 
must  alwortt  the  diseharj;es  readily,  and,  by  the  actiim  of  a  trustworthy  anti 
septie  ujrent,  prevent  their  decomposition.  2.  It  must  not  itself  at-l 
source  of  irritation  by  direct  contact  of  the  chemical  anti».*piie  with  the  mv 
Burfaa**.  :i.  The  autUeptic  agent  must  be  stoivd  in  the  drcfl»inir  in  aoch  a 
form  that  it  is  not  ton  reudily  dis^i^ipiited.    A.  It  niiist  inaintnin  r* -  ^<vi- 

tion  of  the  fturraee^.     These  objeels  may  Ije  attained  by  many  -i  <>rtD» 

of  dreitsinf;,  only  the  more  irai>ort4int  of  which  can  be  dcscrilied  here 

AnliiKrptif'  dreH»iu^  may  be  divided  into  two  classes  :   tirst,  tbow*  whidi 
bein^  ibemselvea  moists  prevent  scabbing,  or  in  which  drying  is  prevented 
a  watrqtrwif  matetial  cttvering  the  dressiuc  ;  und,  secondly.  th«we  in  wliii 
the  dii»churgt'  is  reeeive<l  in  an  altsorlx-nt  muteria),  and  there  allowed  to 
To  this  latter  clnits  In-long  the  si»-<*alle(l  **  lasting  dr^rsAings,*' which  iu  ma&y 
oa«es  may  be  applied  immediately  after  the  iiiHiction  of  the  wonttd.  and  DtiC 
n'movi'<i,  if  all  goes  well,  till  hejiling  is  complete. 

I.  The  Carbolic  Oanue  X>reaaixig  was  invented   by  Lister,  anil 
tinut  with  which  irttoiiiiie  ;i(«ptir  restdts  weiv  obtained  with  any  de 
certainty.    ThrMnuterialsre<juin'<ian.' :   Ist.  The  eartiolii' gauze.     2ndly. 
thick  grtK-n  oilctl  silk*  coated  with  co]»al  varnish,  and  covered  with  a 
laytr  of  a  mixture  of  dextrine  and  starch,  so  thai  when  dip(»e<l  in  th«  citrbcit: 
lotion  it  may  Kiome  uniformly  welted.     Thisisc;»lled  "prnteeti  ■  -ilk, 

or,  shortly,  the  '•pnitective."     It  ij*  ahuosi   impi-nncaitle  tn  can  ,  and 

is  itht'lf  |M'rtVrtly  free  from  irritatintr  prijiiTties,  and  (bus,  when  appbcti  to  thk 
Wound,  protects  the  edg<«  from  the  direct  iu*tion  t»f  the  carbolic  acid.  Srdljl 
Home  thin  waierpriRif  shooting,  known  in  tho  trade  as  *' hat-buing/'  or  **ptidl 
janauottc*'.  ^^1 
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^W  drcenn^r  may  lie  applied  with  or  witiiont  tlio  Hpray.  If  the  spray  bt* 
not  Dseilth*'  wijuikI  shtuild  be  fovcred  with  u  piece  of  linen  raj,',  moistened  with 
can  :  littinn  ( 1  in  In),  while  the  dretwiug  is  being  prejHired.     This  rag 

i*  '  ■  .   termed  a  '*  guard." 

The^irewing^hould  be  applied  thus:  a  small  piece  of  the  "pn>t«ctive"  dipped 
in  the  earbolic  lotion  is  fii-st  applied  to  the  wound,  with  a  hole  cut  through 
it  csomspooding  to  the  mouth  of  the  drain«iru-tul>e.  Over  this  is  placed  a 
double  layer  of  gauze,  dipped  in  the  carbolic  lotion  and  s<piet'zed  aa  dry  as 
[ioi«iMe.  This  haa  been  Itnind  to  give  additional  safety,  as  the  carbolic 
\nmZAi  often  picks  up  pieces  of  dirt  which  are  not  disinfected  by  it  in  its  dry 
ftC4i(«,  Over  the  wet  ^^auze  are  applied  several  dry  layers,  either  soiooth  or 
fnnDplinl  ap  according  to  the  fomi  of  the  part.  The  tpiautity  of  this  must  be 
pro|)ortiowal  t-t  th<?  amount  of  discharge  th:it  is  expected  to  How  from  the 
«avity.  If  must  l>e  arrantre^l  so  i\»  to  fill  up  any  natural  hollows  or  irregulari- 
ties of  tiie  pnrt,  so  that  the  bandages  may  lie  smoothly  and  evenly  over  it. 
,Zbc  saperficisil  dressing  is  then  applied.  This  is  composed  of  eight  layers  of 
Ipbolic  gauze,  U'tw^en  the  two  most  superficial  of  whiuh  is  placed  a  piece 
or^luit-Hiiing.*'  The  object  of  this  is  to  fh'ttuse  the  discharge  evenly  through- 
iMU  Uie  wluile  drctssing,  and  to  prevent  its  soaking  thruugli  at  <mce  opjiosite 
■M  Wound.  If  no  "hat-lining"  is  available,  of  course  any  other  waterproof 
Vttcrial  will  act  equally  well.  The  dressing,  which  nmst  extend  at  least  six  or 
eight  iQchoe  on  each  side  of  the  opening,  aud  furthest  in  that  direction  in 
■Uch  the  dist'hrtPL'e  is  expected  to  drain,  is  secured  in  its  position  by  a  bandage 
l^de  of  tlie  auti9e[)tic  gauze,  great  care  being  taken  to  secure  the  edges. 
Ijutly,  elastic  webbing  from  one  inch  to  two  inches  in  width  according  to 
aretunstanccs,  most  be  applied  in  such  a  way  as  to  keep  the  edges  of  the 
diifliiDg  constantly  in  c^intact  with  the  skin  during  any  movement  of  the 
|atienl.  In  the  cAse  of  a  dressing  on  a  hmh.  a  single  turn  secund  by  a  pin 
«t  the  upjKjr  and  lower  end  of  the  gauze  is  all  that  is  refpiired.  In  other 
iiiiutiuDs  the  Surgeon  must  exercise  his  ingenuity  in  aj>ptying  it  in  such  a 
OMmner  a#  to  fasten  the  edges  of  the  dressing  securely  on  the  part.  It  mnst. 
Iff  Goune.  not  be  applied  so  tightly  in  any  case  as  to  interfere  with  the  circala- 
The  introduetiuu  of  a  few  turns  of  elastic  webbing  in  the  application  of 
dR-SMiug  is  an  impnrtaiit  element  in  the  success  of  the  trL-atiuent. 

The  ganze  drea?in«  thus  applied  acts  antiseptically  in  two  ways  :  1st, 
meduuiicftlly,  by  tiltcring  any  air  that  may  pass  through  it,  and  thus  ex- 
riadiogdost  ;  and  2ndly,  chemically,  by  slowly  yielding  up  to  the  decomposable 
floidfl  which  soak  inUi  it  asuRicient  quantity  of  carb<ilic  acid  to  pivvent  putre- 
I^Xioii.  HeU  of  the  wound  is  favoured  by  the  slight  rigidity  of  the  eight 
Isjn  of  g«ujCL%  by  the  g'jiitlc  pressare  of  the  bandage,  and  by  tlie comparative 
infraqocoey  of  tlie  dressiuge. 

A  cmH'olic  gaiixc  dressing  mnst  be  changed  at  the  end  of  the  tirst  twenty- 
four  hours,  or  sometimes  even  before  this  if  the  discharge  be  very  abundant. 
After  Ihiii  it  must  \h*  carefully  watched,  and  if  any  discharge  apjtear  at  itA 
«d.r  -'    uguin  be  changed.     Ilie  carbolic  acid  being  very  volatile  at  the 

l#ti.,  '  of  tlie  IwMly,  the  ilressing  gradually  loses  its  antiseptic  properties. 

Abrioi  the  thinl  day,  although  the  ordinary  signs  of  putrefiiction  are  aljsent, 
VTbUoh  Cheyne  haa  shown  that  micnxvocci  may  make  their  ap|i^'jtranee,  and 
thai  tbeir  presence  may  be  accompanied  by  some  fermentative  changes  in  the 
which  render  them  sour  and  somewhat  irritating,  and  in  this  way 
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primary  auion  maj  be  interfered  with  and  auppnratioa  set  ap.  ItactcriAflH 
futmd  only  if  the  dressing  completelv  fails  and  putrefaction  aete  in.  It  would 
aeein  that  (he  uiicrt>ciK:ci  are  less  easily  dostroyed  hy  carlwdif  acid  than  ihe 
bacteria,  and  eonseijuently.as  the  dressing  bejpns  to  Kiec  itHrarboliencid,  partly 
by  Toiiitilisatiun  and  jmrtly  hy  solution  in  tlie  discharj^es.  thpy  make  tlieir 
ap[ietu-ance.  Otfston  hiia  shown  that  in  the  ta'atnieiit  of  ubecesses  the  devidnp- 
went  of  micrococci  con  be  prevented  by  more  froqnent  dre«8ingB,  and  he  w  of 
opinion  that  the  benefit  derived  from  this  is  worth  the  extra  trooble  iavolvrd 
in  drivwin^^  more  freqnently.  It  is  i>robnhle  that  after  the  third  day  a  carbolic 
j^nrx  dressinjr  becoujes  too  weak  to  kill  nH(Ti>t'(K*<:i,  and  that  by  the  end  of  a 
week  it  can  no  longer  lie  regarded  as  antise{»tic  in  any  sense  of  the  Wf*rd. 
It  is  doubtful  if  at  any  time  it  is  capftble  of  destroying  the  spores  of  a 
bacillus. 

In  changing  a  oarbolio  acid  dressing  the  spray  may  be  used  by  those  wb«i 
prefer  it,  hut  e<|Ual  s*ifety  ciiti  be  obtained  by  irrijtcating  and  by  covering  tbr 
wound  vrith  a  ** guard'*  as  mnch  as  possible  when  the  dressing  is  off. 

The  eiirboli*^  gnnze  dressing  has  been  shown  hy  experience  to  give  tooA 
satisfactory  results,  probably  in  every  way  equal  to  Uiobc  ohtainwl  hy  any 
other  method  at  present  devised  ;  but  it  has  several  disadvuntJiges.  The 
gauze,  fmni  being  impregnated  with  ]iamtfin,  is  not  so  absorbent  as  niany 
other  dn^ngs,  and  if  badly  prept\red  it  may  cake  inu)  a  hard  mass,  and  alto- 
gether fail  to  absorb.  It  is  not  safe  to  nsc  it  as  a  ln.sting  dresKing.  It  ooca- 
sionally,  but  rarely,  irritates  the  skin,  or  causes  symptoms  of  akrlnjlie  acid 
poisoning.  It  cannot  be  pre|)ared  by  the  Surgeon  himself  under  ordiuaiy 
circumstances,  it  gradually  loses  its  virtues  by  keeping,  and  it  is  soowwhat 
expensive.  For  these  reasons  it  is  leas  frequently  used  noxv  than  it  was  a  few 
years  ago,  its  place  being  taken  tn  a  very  great  extent  by  the  mercurial  ilnM- 
iugs,  I'r  by  some  form  of  absorlxint  wi>il. 

Zucalyptna  G«tisa  (p.  21 1>  and  Thymol  Chtnsa  have  been  sulistiioted 
for  the  curlxtiii'  in  cases  in  which  the  latter  caused  irritation  or  symptoaui 
of  |M>i8oning.  They  are  applied  in  the  sunie  way  as  the  cnrtxtlic  gaUM,  aod 
when  quite  freslily  pa'[>aa*d,  may  he  relied  upon  to  prevent  putrefaction; 
but  ihey  quickly  lose  their  virtue,  owing  to  the  great  volatility  of  tbt 
antiseptic. 

The  applifvttion  of  varioiu  antiseptio  lotions  on  lint  is  a  cvuuuuti  wfjde 
of  troHtujcnt,  and  is  often  uttmded  wuh  \i:vj  u^ood  icsults.  Itut  if  the  dixclwirge 
be  abundant,  decomposition  i«  very  apt  to  occur.  Carbolic  acid  lofion  (I  in 
lo)  may  Ik*  uwd  in  this  way,  but  it  recpiirea  very  frequent  changing,  as  tltf 
acid  rapidly  volatilises.  It  is,  moreover,  apt  to  irritate  the  wound  and 
to  interfere  with  union,  liorir  acid  lint  soaked  in  a  eoncentrated  solutioo 
of  boric  acid  is  less  irritating,  but  it  is  nut  a  veiy  [KiwcriYil  antiseptic.  The 
addition  t4  one-fourth  part  of  glycerine  to  the  lotion  piv\ent8  the  lint  (Vbia 
drying,  hut  it  is  rather  a  |)ainfui  up]>lication  to  a  raw  surface. 

Oil  containing  some  antiseptic  in  solution  is  one  of  thi*  ninst 
forms  of  drL-KAiiig.  Lint,  s-.uk«-d  in  C4trhlic  oil  (1  in  !'•),  applied  so 
extend  for  aouw  inrliL:t«  r<<iiiii]  the  wound,  may  occasionally  bo  nsofal  in 
altsence  iif  more  ronvena-nt  menn.s,  but  it  is  not  a  v ery  tatisfbctory  dreWBg* 
It  is  a  feeltlc  antiseptic,  and  i^  apt  to  stick  to  the  wound  and  become  dry.  It 
ahould  be  changed  at  le4ifit  twice  u  day.  Lint  soaked  in  a  mixture  of  ouo  |«tt 
of  tercbeue  to  live  parts  of  olive  oil  has  given  satuhictory  results.    All  Qvm 
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of  treatment  involve  somewhat  fi-ecjiient  dressing,  and  consequently 
degR€  of  disturbftuco  of  the  wound. 
II.  Theaiitisfj)tiodrt*ssingH  Itelonging  to  the  second  jfix>up  nre  very  numerous. 
They  have  (he  foUowiu^^  pitints  in  common  :  First,  the  material  used  is  more 
or  lea  daetic,  and  is  appHed  in  lurj^e  quantity,  and  secured  by  a  banda^  with 
•Otoe  finnness,  so  as  to  exert  a  unit'urrn  pressure  on  the  wound.  This  is 
the  priaciple  of  Guerin's  colton-wool  dressing  aheady  descrilx^d  (p.  H22). 
Scooodly,  it  is  absorbent — the  more  so  the  better — so  that  the  discbarges  shall 
4iiRMe  themselves  widely  through  it.  Thirdly,  it  is  impregnated  with  some 
eilcient  chemical  antiseptic,  which,  becoming  dissolved  in  the  discharges, 
pveVenlA  Uieir  putrefaction.  Fourthly,  the  dressing  is  not  covtn^d  with  any 
vateqiroof  material,  free  evaporation  being  encouraged,  so  that  the  discharges, 
beoocDLDg  dry,  may  thus  certainly  be  prevented  from  decomposinir,  and  the 
voODd  may  ht-^l  as  under  a  scab.  Fifthly,  if  the  object  of  the  dressing  is 
attaincfl*  nod  the  discliurges  are  compleiely  aleorbed  and  dried,  the  dressing  is 
ool  chtmged  until  the  wound  is  healed,  unless  it  is  ueccs^iry  to  do  so  in  order 
[to  reiDQTe  a  drainage-tube  or  to  take  out  deep  stitches,  provided  that  the 
frt^m  ]>aiu,  and  that  the  temperature  remains  at  or  near  the 
If  the  discharge  be  very  abundant,  so  as  to  soak  through 
Lng,  it  iif  Course  becomes  necessary  to  take  it  off  and  to  reapply  it,  as 
ante  uich  elrcnmstfinccs  the  chemical  antiseptic  would  be  washed  out,  and 
deooBiposition  woald  follow. 

Theac  dressings^  by  the  uniform  pressure  they  exert  on  the  wound,  ensure 
ptffeot  OMptation  of  the  surfaces,  and  tend  to  limit  the  exudntion  and  facili- 
tate dnuxiftge.  They  maiutuin  the  most  perfect  rest  and  avoid  the  disturbance 
of  fineqnenC  dressLiig.  They  etiicicnily  prevent  putrctkctiou  and  tnfectionf  first 
[by  the  chemical  antiseptic  they  contain,  secondly  by  drying  the  discbarges, 
land  thirdly  by  tiltering  the  dust  from  any  air  that  may  circulate  through 
thea. 
I  ttt— iljige  impregnated  with  Perchloride  of  Mercnxy  are  now  very 
I  cxkosively  L'nipliive<i,  botli  iu  Kur^pe  and  America.  Any  ul»sorl>eut  substance 
I  Da^  in  this  way  lie  made  into  an  antiseptic  dressing ;  sawdast,  ashes,  sand, 
I  «^-vool  (p.  1*00 J,  cotton-wfK)!,  linen  rags,  peat,  moss,  cow,  jute,  and  many 
I  oiber  lolwlances  have  thus  been  made  use  of.  This  is  indeed  one  of  the 
I  SrabMl  ad\'antJ^res  of  this  form  of  dressing,  and  one  which  makes  it  specially 
I  ifliBeiblc  til  military  surgery.  The  antiseptic  can  be  carrieil  in  the  solid  form, 
I  ^naiiiei  hot  little  ipiaoe,  and  the  Surgeon  can  seldom  be  placed  iu  such 
I  ApMitioo  tbiit  he  cannot  find  some  absorbent  material  with  which  to  make 

I  A  good  example  of  this  form  of  dressing  is  that  adopted  by  MiiX  Schedc  in 
I  ^  Hjonbizrg  llotipital.  The  material  be  uses  is  dried  moss  (sphagnum). 
I  TW  ia  picked  over  to  free  it  from  foreign  matter,  and  then  soaked  for  some 
I  Wi  ia  a  Kilntion  of  perchloride  of  mercury  (1  in  500).  It  is  then  taken 
I  *'v  ud  iqoeezed  as  dry  us  possible,  and  put  into  bags  made  of  ct^arse  muslin 
■^UUitBy  which  have  been  similarly  treated.  The  bags  nre  of  all  fthapcs  and 
^^n  ttd  about  one  inch  m  thickness.  The  cushions  thus  maile  are  kept 
^HUf  lor  Die  in  a  box  lined  witlt  glass,  and  are  not  alh>wed  to  become  quite 
^^^  The  woond  having  been  closed  and  the  draiuage-tul>cs  inserted,  it  is 
I  QWooTerwd  with  a  thin  layer  of  spim-glass,  taken  freshly  from  a  1  in  liXtO 
M^tioa  of  perchloride  of  mercury.    Over  this  cushions  of  pro])cr  size  and 
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Blmpe  art*  iippliei),  bo  ««  to  press  the  surfaces  clnscly  togotbcr,  and  over  all  * 
large  rushiou  firmlj  ^erurccl  by  n  Itunda^c.  whirh  has  also  bocn  diBinftcUti 
with  tlie  sublimate  solution.  The  early  dischargw  washe**  the  mercury  ont  -if 
the  8pun-p;lafi8.  and  then  forms  with  it  a  eolIodion-Hke  coveriuir  lo  the  woutkI, 
The  dressini;  is  now  allowed  to  dry,  and  if  all  ^uuh  well  it  iH  not  moveti  till  tbr 
Mvcnth  day,  when  the  draina^jt'-tube  is  remtwetl.  A  second  iln-asin^  tit  then 
applied,  and  left  on  till  the  wound  is  healed.  If  no  draino{;c-tal>e  has  breii 
insfiriod,  one  dressin;^  only  is  required.  Accordinjr  to  Schc<le,  thi«  dreminir 
very  rarely  irritatoa  the  skin.  In  impre^matin^  e<itton-wool  ho  adds  I  part  in 
Id  of  glyferim-  to  the  mercurial  solulioii.  This  increases  the  alworhing  pow« 
of  the  wool.  The  reanltB  of  this  dritgsin^  have  Um'h  very  fiatisfacU/ry.  The 
antiseptic  uae<]  is  of  siifBeieut  sta'ugth  to  destroy  not  only  the  onlinurA'  bftct4--nit 
of  putrefaction  but  rIso  the  spores  ('fbaeilli. 

Sublimate  Woo'i-iroiU  is  applie<l  in  the  siiine  way  as  the  moafl.  The  nwteriAl 
IB  sold  reiidy  prepared,  ft  is  very  absorbent  and  elastic,  and  makes  an  excel- 
lent dresHiun;. 

The  Sal  Alembroth  Ganae  and  Wool  (p.  :;i)9),  intmdutrd  by  Lifter. 
have  XnivM  lanrely  used,  iind  with  good  results  in  most  enst*A.  The  gaotnf 
in  elastic  in  niasH  and  vcr)'  nltsorbont.  The  dressing  is  thus  applied  :  A 
pi<'<'e  of  the  jrauze  about  four  layers  thirk  is  dipped  in  a  I  in  iuoO  solotioo 
of  |)erchluride.  This  washes  out  the  sal  alembruth,  and  leaves  the  gaiuw 
aseptic  and  quite  free  from  irritating  properties.  This  pioce  of  fgbom 
sqnecxed  as  dry  as  possible  is  a])plied  next  the  wound.  Over  this  a  no* 
of  the  gauxe  sonic  ten  or  twenty  layers  thick  is  aj»plied,  and  orer  thai 
again  the  wool.  The  whole  is  set-vm-d  by  a  handa^'-e.  The  WfM.l,  containinc 
5f  per  cent,  of  the  salt,  might  irritate  the  j*kin  if  applied  diix?ctly  to  it.  Thr 
chief  faidt  of  the  dressincf  is  that  it  will  not  deal  Rati8fa<^*torily  with  lar/e 
quantities  of  discbarpe.  Owing  to  tlie  gi-eat  solubility  of  tlie  sal  alembroth  it 
is  readily  washed  away,  and  thus  the  dri'sslng  nmy  tail  as  an  antiseptic  If 
tlie  dLsclmrtre  is  small  in  amount  and  dries  in  the  dressing,  the  result  ia  oil 
that  ran  Ix-  de.sired. 

The  Doable  Cyanide  Gauae  (p.  :^(>!>)  han  jiroved  to  be  a  mitst  efficient 
dressing.  It  upi>eurti  vury  raivly  to  produce  iiritation,  and  ns  the  salt  is  reij 
little  soluble  in  the  serous  dis(-harg(»,  the  dressing  retains  ita  auti.4e|ttic 
pr«t{»enies.  evi.'n  though  the  exudation  l>e  abundant.  leister  recommends  that 
the  gnnxe  should  lie  sprinkled  in  bulk  with  1  in  :fU  carUilio  lotion,  and  kept 
wrapjK.*d  in  a  sheet  of  hat-lining:  the  donlitc  salt  being  a  powerful  mhibiUirr 
agents  but  only  a  feeble  gemiioido,  it  is  desirable  in  this  way  to  destroy  any 
organisms  which  may  have  gained  access  to  the  dry  material.  The  tbirkucss 
•  >f  iraiue  which  is  applied  next  the  wound  should  be  thonm^hly  wrung  out  m 
1  in  :^<>  i*urI)olie  solution  ;  over  this  a  mass  of  gauze  tiviitvtl  as  above  dcs^jrititHi 
ix  pineeil,  and  over  this  again  the  sidicylic  or  sal  atembr^tth  wtMil.  List«r  bat 
found  a  cream  made  by  moistening  the  dry  cyanide  powder  with  1  in  S'* 
carliolic  acid  solution  very  useful  as  an  application  to  the  skin  around  opcntita 
wounds  ftitnated  in  the  ncighbourh<HHi  of  the  anus,  and  in  other  poddoos 
where   roiitiuniiiatiun   of  the  wouinl    from    the   stirruundiug  parts  ia  likely 

Salicylic  Wool,  Salicylic  Jnte  and  Tow.  Salicylic  Bilk,  lodoflw 
Wool,  arif  all  apptii-d  in  the  same  way  as  tiueriu's  cotton*^wool  linwoif 
fp.  i\'i'l),  from  which  they  ditfer  only  in  tlie  preseaoe  of  the  chemical  anti* 
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Tbc  salicvlic   uud   iodoform  \v<m>I»   have   bi-en   extensively  useii   nt 
rci>ity  Colleiro  II(i8pit-at  dnrinir  the  last  few  jeitrs  with  the  most  satiH- 
KHult*.  the  wounds  fre<inently  healinjr  under  a  ainfflo  dresRino;.     In 
ions  in  wliich  u  prolonged  dischurjre  of  HinaU  amount  may  he  expected, 
in  thuHe  for  carious  bone,  it  is  often  convenient  to  apply  a  piece  of  protective 
ileii  bilk  over  the  wound  to  prevent  Bcabbinj^,  which  might  hinder  the  efl<ra])e 
uny  pus  or  serous  Huid. 

Curded  Oakum.  Tenax  or  ACarine  ]UAt.  in  a  cheap  antiseptic  dreeing, 

bat  it  ifl  not  iKhiptiMl  IWr  direct  lipplicatiou  to  a  wound,  as  it  is  to**  irritating. 

t  may,  however,  be  applie<l  over  one  of  the  absorbent  dressings  above  men- 

ti\  in  or«ler  to  economist*  thr  more  expensive  material. 

doform   Treatment  of  Woauda  w:i.s   first    introdnced   iu  Vienna   in 

h's  ward(j»  and  Ici-*  been  much  used  there,  aaxirding*  t-o  Mosctig  v. 

Jfoortioff   with   the    mint   satisfactory   rcsnlts.     It  is  thus  carried  out.     In 

case  *-f  an  operation  the  insfcmmentfl  may  be  disinfected  with  carbolic 

and   the  sponi^s  washed   in  some  weak   antiseptic  solution,  Imt  this 

regi»rded  as  essential.     The  bleedinir  is  arrested  by  catgnt  ligatareft 

ar  torsion,   and   the   wound   cleaned.     The   raw   surfiicea  are    then    freely 

dnAed  with  finely  powdered  iodoform,  drainage-tul>es  art'  inserte*!.  and  sutures 

applied  in  ihf  u.iual  way.    1*lie  external  dressing  is  composeil  of  at»y  absorbent 

rial,  »uch  as  gauw,  wo<jl,   moss,  &c..  which  may  )->**  impregnated  with 

but   for   prevention   of   sepsis   reliance   is   placed   rather  on  the 

brra  in  the  wound  than  on  that  in  the  di-essing.    The  advantages  claimed 

fbr  this  treatment  are,  tliat   it  relieves  jKiin  by  the  anr»dyne  action  of  the 

ifidofumi,  that  it  is  simple  and  etticient,  and  that  the  portable  nature  of  the 

antMBptir  makes  it  applirai>Ie  in  milit.ary  surgery  and  in  cttuntry  practice. 

Oa  the  other  iiand,  the  antist*ptio  properties  of  iodoform  have  been  denied  ;  it 

hM  be^n  «aid  to  fail  entirely  in  the  prevention  of  erysipelas,  and  to  be  liable 

vbm  Qsed  in  this  way  to  give  rise  to  iodoform  ]>oisoning.     That  iodoform 

diHB  ponese  powerful  antiseptic  pro|)erties  e4in  hai'dly  be  doubted.     In  open 

vooodi  with  loss  of  substance  which  cjinnot  be  treated  by  the  methods  before 

dMcribed,  lacb  as  those  left  after  removal  of  the  tongue  or  after  operations  on 

the  sDOi  and  rvi*tum,  its  effect  in  preventing  putrefaction  is  undoubted,  and 

tbm  it  no  more  efficieiit  antiseptic  application.     In  excision  of  the  tongue  its 

WF  hat  fvdiicvd  the  death-rate  to  less  than  half  of  what  it  was.     In  such  cases 

it  is  inTmlnable:  but  in  clean  wonnds  which  can  be  accurately  brought  to- 

l^tfarTf  the  iodoform  can  only  be  regarded  as  a  fcjreign  IxKly,  the  introduction 

iry.     If  not  used  in  too  great  i|iiantity.  hnwevur,  it  d«»es 

iiiiry  union.     Mwetig  v.  Moorhof  states  that  he  has  very 

d  any  symptoms  of  jiftisoning.     When  it  does  occur  he  asserts 

-'   invariably  due  to  one  of  three  causes:    Fii*8t,  to  the  siratd- 

:  iMilic  acid,  which  he  l>clieves  interferes  with  the  elimination 

'  '  kidney  ;  secondly,  to  the  use  of  excessive  (|uantities, 

■ts,  iodoform  bi'ing  solnbJe  in  fat^;  .ind  thirdly,  to  the 

|>nM&ce>  oi  Kidney  diseiLso  or  fatly  heart.     That  it   fails  in  the  prevention  of 

v^iipchM  if  pn^hably  true.     It^  unpleasant  smell  is  also  no  slight  disadvan* 

Urv.    Taking  everything  into  uonMiderntiun,  it  may  be  said  that  the  iodoform 

i  reliable  inetlmd  of  treating  wounds,  and  in  many  cases  is  the  most 

.  lat  can  lie  adopted. 

Itkr  zuetboclK  uf  treatment  here  recommended  are  all  of  cstabb'slieil  uttlilv. 
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bnt  numberless  others  have  been  tried  und  abandoned,  or  are  at  present 
tested;  and  probably  we  have  not  yet  discoveivd  cither  the  beat  antiseptic  or 
the  liest  nnxle  of  dressing.  The  teiidenry  *>f  t)ie  present  time  is  in  favour  iif 
some  of  the  forms  of  lastinji: aba irl)ent  dressing  imprejjfnau'd  with  atimt!  rtficteat 
antiseptic.  The  Sur^reon  should  make  himself  familiar  with  varioas  metb^xlii 
of  treatment,  and  employ  that  wbiuh  seems  most  suitable  to  ttie  case.  It  can 
rarely  happen  in  civil  practice  tliat  he  is  so  situated  as  not  to  l>e  able  to  adopt 
some  efficient  antiseptic  tn^utment  provided  that  he  lata  mastered  the  prifioiplci 
upon  which  tliat  treatment  is  founded. 

Inflamtnation.  of  Incised  Woonda. — As  before  pointed  ont,  a  eertais 
degree  of  iuHiunmation  is  a  neecssary  |«irt  of  the  healing  of  a  wound  by  fiwt 
intention.  This  should,  however,  t)e  strictly  limited  to  the  tissuea  actually 
injured  by  the  instrument  which  pnKluced  the  wuund,  and  ^-hould  be  vwy 
ten^porary  in  cliaructer.  The  simple  traumatic  InHumnmtion,  although  patho- 
logically of  Buch  great  importance,  is  clinically  so  sliji^htly  markijd  by 
symptoms  that  it  is  frequently  ignored;  and  when  we  say  that  a  wound 
is  '*  inflamed."  we  mean  that  some  cause  of  inflammation  other  than  the 
originiil  injury  has  been  introduced,  which  is  causing  the  proceas  to  eattrnd 
beyond  the  area  actually  injured  by  the  cutting  instrument.  The  cause*  of 
such  intlummation  have  ah*eudy  l)een  so  fully  disciissed  that  we  need  only 
reoapitulnte  them.  They  are  predisposing  and  direct.  The  prttlispottog 
causes  are  the  same  as  those  of  inflammation  in  general  (see  p.  172).  ^kA 
most  important  of  these  for  wounds  are :  chnmic  alcoholism,  insnftioieiit 
improper  fcKxi,  Hright's  disease  and  diabetes,  scurvy,  Ac,  and  local 
nutrition  from  dieeaso  of  the  arteries.  Hie  direct  causes  aiv  mechankal, 
friction  from  want  of  rest,  tension  from  tight  stitches  or  from  inauflkMM 
drainage,  or  pressure  from  tight  bandaging;  chemical,  as  the  peratsten 
contact  with  the  raw  surface  of  an  irritating  antiseptic  or  the  prixlueta 
pntrefaccion ;  and  lastly,  the  true  infective  poisons,  as  those  of  erysi 
pyicmia,  hoRpital  gangrene,  So:.  In  the  vast  majority  of  cases  in  whidl 
a  wound  "  iuilamcs,^*  the  immediate  canse  is  the  presence  uf  putrid  dischafget 
with  ins^tifficieiit  drainage. 

When  a  wuund  Itecomes  '*  inflamed/'  the  natural  slight  swelling  and  redi 
of  ibe  \i\m  become  exaggei'ated  and  extend  further  from  the  inlges  tiuta  tXm\ 
shonld,  and  in^ttead  of  tending  to  subside  after  the  first  twenty-four  homv, 
continue  r<»  extend  to  the  third  day  or  even  later.  The  Jcrous  discharge, 
instead  of  ceasing  on  tlic  isecond  day,  coutinues  to  flow  and  may  incnaae  ono- 
siderably  in  quantily,  and  grailually  by  the  third  or  fonrth  day  assomca 
distinctly  purifoim  ciianu;(<T.  Irvstead  of  the  perfect  painlessness  i>f  a  heailh; 
wound,  there  is  throht)inp  tensive  {Miin  with  acute  tendenirss.  Thti  Uttn 
turu  risi's  to  lol*^ — loi  F.  according  to  the  size  of  the  wound  Aad 
cause  of  the  inflammation.  In  all  cas<-»  the  thermumoter  gives  timely  waming 
of  the  approach  of  this  traumatic  lever.  The  use  uf  this  instnmient  in  sargical 
practice  is  attended  with  %Vi:\\i  lulvantage,  as  it  olteu  furnishes  the  earliost 
indication  of  the  onset  of  some  of  the  more  serious  seijuela.*  of  wouuila.  Tba 
otlier  Hynipinnis  of  fever,  hot  ikin,  quick  pnlse,  thirst,  tVc,  ore  ubn*  pnaatnl. 
In  thesi'  citvnmstauces  all  rhimce  of  union  by  the  first  intention  mof  oounsaft 
an  en<i :  some  or  all  of  the  sutures  should  immediately  be  ivmovcd  U>  facilitate 
drainage  and  relieve  tension,  and  strips  of  plaster  may  be  used  for  support  iioly 
aud  not  for  Uie  puq>ose  r»f  maintaining  contact  of  the  surfuous  ta  Lbv  hupa  al 
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obteiiiiiig  nnion.  If  the  woaiid  h  adC'pti<\  which  is  rarely  the  case,  the  relief  of 
teBBOn shine  may  suffice  to  miti^^rnU-  the  symptoms;  if  t lie  HiKrh.'ir«ri*saredi'(x>m- 
pOMintr,  wirae  warm  moist  and  antiseptic  application  siifuild  be  used.  The  best 
of  the«  is  Imric  jicid  hnt,  or  simple  lint,  three  or  four  layers  thick,  moistened 
in  a  solution  of  boric  acid,  and  applied  as  hot  as  tlie  |)Otienb  can  bear  it.  The 
snriftce  of  the  lint  next  the  wound  may  l>e  sprinkled  with  iodoform  tt*  render 
it  more  untiseptie.  It  must  he  covered  with  oiled  silk  and  cotton-wooh  and 
rhanired  every  f(»nrh<mr».  A  very  efiicient  antiseptic  fomentation  may  be  made 
hy  wrinjring  out  a  mass  of  sah'cylic  wool  in  boiling  water,  and  applying  it  in 
tt  similar  way.  Should  these  not  be  available,  lint  may  be  soaked  in  warm 
carbolic  lotion  (I  in  50) ;  or  a  hot  solution  containing  two  grains  of  chloride 
of  rinc  CO  the  uance  may  be  used.  .Simple  warm-water  dressinj^s  and  jionltices 
tboDM  be  avoided,  as  they  tend  powerfully  to  encourage  putrefnotion.  If 
the  diacbarge  is  very  almndaut,  the  actual  wound  may  be  protected  with  a 
pieoo  of  lint  dipped  in  carbolic  oil  (1  in  10).  and  the  whole  part  surrounded 
vith  a  nuMof  oaknm  wrung  ont  of  hot  water  and  applied  like  a  hot  fomentation. 
If  ibe  wound  be  at  all  foul,  the  cavity  must  be  syringed  out  at  each  dressing 
with  some  antiseptic  aolution,  or  a  small  quantity  of  iodoform  may  be 
pow<iere<l  inti^i  it. 

When  the  signs  of  acute  inflammation  have  subsided,  strifes  of  lint  dipped 
ID  kad  lotion  (Liq.  Plumbi  |^ss.  Sp.  Kect.  5i,  Aq.  Oj),  and  applied  like  straps 
to  bring  the  surfaces  together,  will  Im?  found  a  very  useful  dressing.  When 
granalations  have  sprnng  up  and  suppuration  ha^i  fairly  set  in — that  is  to  say, 
ht  about  the  tentli  day — the  gnmulating  surfaces  may.  if  possible,  be  brought 
liigelber  again  by  ptastens  and  bunda^^rti,  with  a  view  to  their  uniting  by 
**  oeoiHidary  adhesion."  If  this  should  be  impossible,  the  raw  surface  l^ecomes 
a  **  healthy  granulating  sore,*'  and  must  be  treated  in  accordance  with  the 
phocipleA  ibat  guide  us  in  the  management  of  ulcerated  surfaces  (p.  274 
rl  nay.),  r^nring  the  period  of  suppuration,  the  patienc*s  Ktn?ngth  must  be 
vtU  «iipported  by  pr^tper  diet,  and  his  general  health  carefully  attended  to. 

InHunmalion  may  0(?cur  at  a  later  period  of  the  case,  owing  to  a  failure  in 
the  drainage  and  the  accumulation  of  septio  matter  in  the  cavity,  or  to  the 
infection  of  the  wound  with  one  of  the  specific  infective  procesaes,  as  hospital 
gaiq^ne.  erysifieiai).  wound-diphtheria,  &c.  Under  these  circanistancei^  any 
mioD  that  may  have  taken  place  breaks  down.  The  symptoms  and  treatment 
of  tbcae  specidc  inflummutions  will  be  fully  descril^ed  in  tlie  cha]>teni  specially 
deroCed  to  them.  Inflammatiim  from  accumulation  of  decomposing  discharges 
be  treated  by  partially  opening  np  the  wound  and  inserting  drainage- 
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are  wounds  attended  with  more  or  less  bruising  or  tearing  about  the 
ift?! '     '        id  present  every  fjossible  variety  in  degree  from  a  cot  on  the  shin 
10  ilie  1 1  Mid  laceration  of  a  limb  by  a  cannon-shot.    They  are  commonly 

bdUcttM)  by  hiant  iii-stniments,  as  by  atones,  bludgeons,  X'c.  Ijucerabions  by 
■nchfnery,  in  which  \niris  are  torn  off  or  crushed,  the  bites  and  gorings  of 
i«iniah.  and  guu-&hot  injuries  of  all  kinds,  come  under  this  denomination. 

CRjtiurTKaa. — Whatever  the  mode  of  itiHiction.  these  wimnds  pR'scnt 
cartain  ebarMifm  in  irommon.  Their  lips  are  im-gular  and  torn,  less  griping 
than  incised  wonuds,  and  surroimded  by  more  or  le^^  ecchytnusis,    Tiiere 
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is  ueurtlly  but  little   ha^moirhugCy  and    the   jmin    is   of  an    achinjj   or   dull 
clmructer. 

Tliey  differ  from  incifjod  wminds  in  Llit*  fact  that  a  disiinf^t.  liiy*T  itf  titwif 
injnn  (1  l>y  i\w  inslrunicut  which  inflicted  rlie  wmuul  i8  actually  killnl,  Kod. 
if  cf  nny  thicknt^s,  naiht  be  stparatcfl  nnd  thrown  i>ft'.  ap  a  slouph,  liefon^ oniwi 
can  take  plaw,  No  sharp  hue  can,  however*  he  dmwn  hetweeu  the  differcnl 
kinds  uf  wonndF.  Some  wounds,  whieh  from  the  mode  of  inflicliun  and  their 
uppeurauce  would  he  cljissed  as  contused,  are  in  reality  cnpahle  of  unitiujf  by 
first  intmtiun,  the  layer  of  dead  tifsue  Leiuir  either  uiieroseopio  or  wiuitinjr- 
Thia  is  es[iecially  the  ettfc  in  vaseular  parts,  Kueh  a?  the  scalp  and  fao*.  In 
other  cases,  a  wound  ai'pnrently  simihtr  may  slonjch  for  a  considerable  distaiur 
on  each  side. 

In  eon&equeuco  of  the  sloughy  state  of  their  lips  nnd  sides,  the  majori^a^ 
contusi'd  ami  hmiatfti  wounih  unite  bij  the  second  mteuiion.  ^^ 

Contused  and  lacfrated  wounds  jiresent  peridiaritics  uocording  to  the  modf 
of  their  iuHiction.  When  they  are  productnl  hy  the  hite  of  a  large  auimal, 
the  i>art  injured  becomes  very  painful,  and  inflames  extensively  :  th«  wound 
beiuff  lacerated,  mneh  contused,  and  often  pcnetmtinj»  deeply.  It  sloughs  in 
consef|uence  of  the  prec'iurc  to  which  it  has  been  subjected,  and  of  thet^hakm^ 
and  tearin^r  of  the  part  by  the  animal.  When  inHicted  by  the  tusk  or  horn  of 
iui  animal,  the  wound  is  extensively  laceruted  rather  Chan  contused,  and  o^^ 
partakes  of  the  nature  of  a  punctured  wound.  ^H 

When  a  part,  of  the  liody  is  torn  off,  the  wound  presents  peculiar  rhankctCWr 
which  ditler,  howevtr.  occordinj^Ds  the  separation  is  ettected  at  the  jwrt  struck 
or  seized,  or  at  a  distance  from  it.     In  the  firet  ease — lis  when  an  arm  i"- 
cno^ht  in  a  machine  of  any  kind  and  crushed  or  torn  off — the  Btump  privrnU 
n  mgged  surface,  the  skin  hein^  stripped  away  biglier  than  the  otlier  part», 
the  tendons  hunv:in{?  out,  and  the  liellies  of  the  muscles  that  are  torn  ■cnxsi 
being  swolku,  jrotnidiog.  and  apparently  conetricted  by  the  lacerated  iutegv-' 
ment.    A  most  imjtortant  condition  in  such  wounds  is  the  state  of  the  veic-tels: 
these  are  separated  lower  down  thim  the  other  ]iarts,  for,  tiein^  elastic,  tliev 
eUngate  and  pull  out  before  they  give  way.    There  may  be  no  La'morrhiige, 
because  the  inner  and  middle  roat«  of  the  artery,  breaking  off  shorty  retrwX 
and  contmct  to  a  small  apertun-j  iind  allow  Ihe  external  coat  to  lie  drajippcl 
down  and  twisted  over  them,  in  such  a  way  as  to  offer  a  complete  bftrrier  Ui 
the  e»*e4i|ie  itf  hloiMj.     The  Itone  is  ciuslied  ntf  at  the  end  of  liie  conittal  stamp, 
of  which  it  forms  the  apcx^  and  is  often  split  up  to  the  next  joint  above. 

Oocasionally,  when  parts  ure  pulled  off,  they  are  separated  at  a  distance  fhm  , 
the  |w»int  s^^ixcd.     Thus,  tinpers  that  have  lieen  torn  off  hy  matrhinery  h«w  I 
their  <.xten8*»r  and  tiexnr  tendons  separated  liiirhL-r  up.  at  their  jun<!liim  with 
the  Udly  of  the  muscle,  und  not  at  the  [mrt  seized  ;  the  teud(»n  beinj;  dravo 
ont  of  its  ahcAlh,  and  han^nn^  on  to  the  se|>aj*ated  end  in  a   rihlioo4ike 
manner. 

'I'his  peculiar  teurin^  away  of  the  t4*ndon  fh»m  it«  attachment  to  the  moark 
and  not  ncrosn  th**  line  of  hu'<>rati<Mi  or  tlie  limb,  was  described  by  S4-venl 
wriUfB  in  the  Memoirs  of  the  Academy  of  Sur&rery  of  Parin  in  the  middle  of 
the  Iii»t  century. and  thcaecom|>anying  tigua*s,  liKi,  U»l,  taken  from  Moninifi 
pa|ior.  illnatrale  well  (his  very  sintn^lar  injury.  In  railway  nocidentji.  nbcns 
train  has  paw»od  over  a  limb  without  c-onipletely  se|>arHtin^  it,  the  rau*clt* 
may  be  found  detached  from  their  ori^^ins.  | 
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-~\vi  the  pnigress  4.)f  a  coiiIubimI  or  la<.'eniUj(l  woiiufl  there  are  two 
mIh  ;   1,  the  »eprti*ation  of  the  slough  produced  by  the  contusitto; 
>y  ^ranulfttiou  of  the  cuvity  leit.   The  pr-x-ess  by  which  h  sloa^fh 
IS  already  been  described  on  p.  iTO,  and  that  of  repair  by  irnxnu- 
Ott  !>.  21)  3. 
\v  Extent  of  the  Slongh  depends  not  only  upon  the  extent  nnd  seventy, 
ki  ttl-ai  upon  tile  sitnarion,  of  the  injury.     If  the  parta  around  the  wound  be 
bniiwd,  8up<:rHrirtl   ftloufihini^  to  u  ^reat  extent   may   occur  :    if   Uie 
id  ("KJ  deep  though  not  extensive,  there  will  always  Ix?  danger  of  deep 
mppuratioD  and  bunuwing  of  matter,  leading  to  troublesome  Hloughing,  and  in 
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>ir,  with 
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*'WM(B4efl  to  secondary  hjemorrhnge.  Those  wounds  that  are  situated  iraine- 
"^Jytrver  bony  points — as  the  shin  anfi  eUmw— are  especially  tedious,  as  the 
••"rt  fmiaently  implicates  the  fasolie,  and  therefore  separaU^s  slowly.  The 
'•'p,  owing  to  its  great  vascularity,  has  less  tendency  to  slough  tlmn 
^  other  jwrt  of  the  cutanei:ms  surface.  In  alt  cases  of  contused  and 
•«nt«d  wiMindfl,  in  which  sloughing  and  suppuration  follow  the  injury,  there 
•*pv«tcr  liability  to  the  snijervention  of  infective  inflammations  than  in 
'^o-ciit  incised  wonnds.  In  most  contused  wounds  the  extent  of  the  slough 
•Mfl^r^rfnin  extent,  inflaenccd  by  treatment.  On  emh  side  of  the  wonud, 
**^  iver  of  tiftsue  actually  killed,  there  is  an  area,  frctpiontly  uf  con- 

••"  icnl^  in  which  the  tissues  are  damaged  and  hovering  betwi-en  life 

Uddwth,  and  any  widitional  irritation  will  sullice  to  extiugnish  the  remains 
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of  vit4»lity.  Thus,  if  SDch  a  wound  l»e  tijjlaly  sewn  up,  the  ton«inn  of  cheJ 
stitches  will  iiiovitably  cause  sloughing  in  the  whole  doubtful  .'irvA.  The] 
imttttion  of  dtcoii)f>osiDp  diw:harj^  is  another  most  fM^itent  amsc  of  oxtr^naion] 
of  the  urea  of  deuth,  and  in  fact,  it  is  in  such  wounds,  much  moiv  than  iHj 
cleanHmt  ineisionA,  that  the  immense  benefit  of  some  form  of  auliaepCiej 
treatment  ih  most  cle»irly  recognised.  In  primarr  amputations  for  ooniuaedJ 
and  lacontted  wounds  it  freiiueutly  linp^H.-ns  thiit.  the  iucisipus  paee  thrungll 
this  douhtfui  area,  und  the  vxtra  iiijnn  thus  done  determines  tho  death  of] 
the  part,  even  tliou^h,  at  the  time,  it  may  have  appeared  to  be  uninjured. 

The  chief  dauger  to  l>e  apprehended  in  wounds  of  thin  description  ii  the 
6Uj>erventioD  of  Gangrene,  which  may  occur  in  one  of  three  ways  : — 

1.  In  some  cases  the  violence  done  tr*  the  part  is  so  fjreat  as  directly  In  killj 
ita  whole  substance.   Thus,  if  a  limb  l>e  cnished  tn  pulp  l>y  machinery,  or  by  ll 
passage  of  a  hea\7  wnp^fon  over  it.  the  part  may  8|x?cdily  become  ^nj.Timoi 
This  is  a  local  traumatic  mortification,  evincing  no  disposition    to   apread 
bcyoud  the  part  injured,  but  beiu^  bouudcd  by  a  line  of  demarcation  along 
which  it  wilt  separate.     It  is  not  always  easy  to  distinguish  this  direct  form 
gangrene  from  such  discoloration  and  disorganisation  of  a  limb  as  are 
compatible  with  life.    In  all  cases  of  doubt  the  Surgeon  must  wait,  and  a 
short  time — a  few  hours — will  be  suHicient  to  declare  whether  the  vit-ality 
the  part  i-an  be  maintained  or  not.    In  cases  of  great  doubt  an  incision  mighl 
k'  made  into  the  part,  and  the  true  state  of  things  thus  aacertuined  ;   bni 
this  should  nut  be  done  if  it  can  possibly  be  avoided,  and  if  uudortakeii 
most  rigid  uiuiseptic  treatment  should   be  adopted,  as  the  decon)p(Mitiou  ti 
the  GXimvasnted  blood  in  the  tissncs  of  the   biiiised  jiart  would  inevitably 
extinguish  such  vitality  as  remained.     In  many  cascH  it  is  a  gcKxI  plan  to 
disinfect  the  part  carefolly,  dress  it  antiseptically,  and  wait  for  the  line  of 
demarcation  K'twcen  the  de^d  and  living  parts  to  form  before  undertaking^ 
any  o])eration.  V 

2.  Tlie  injury  may  damage  the  great  vessels  of  a  limb  to  such  au  extent  u 
to  interrupt  the  circulation  ;  gangrene  )>eing  thus  induced  in  the  part< 
supplied  by  them.  This  form  of  gangrene  we  shall  have  o<^rca5ion  to  truUof 
when  BjK'aking  of  Injuries  of  the  Arteries. 

3.  The  true  **  sjireading  gangi"ene,'*  the  most  fatal  variety  of  mortilicmiOQ, 
is  most  commonly  the  result  of  contused  or  bcerated  wounds.  This  is  a  moil 
acute  infective  intlammation,  terminating  rapifUy  in  gangrene,  and  wiU  bf 
described  with  the  other  infective  processes  occun'ing  in  wounds. 

TitKATMKXT  OK  CoNTisEO  AND  Lackratei)  Woixps. — In  the  treatment  ^>f 
the  slighter  fonn  of  these  injuries,  we  must  bear  in  mind  the  oocnrreuce  of  the 
two  distinct  pr'rio<]s  :  1,  that  of  the  separation  of  the  sloughs  ;  and  i\  that  ofj 
granulaLion.   There  is  aUo  in  ail  injuricti  of  this  description  a  special  leudcacy 
to  the  occurrence  of  erysipelas  and  allied  disct/ises. 

Care  must  be  taken  to  clean  the  parts  tlioroughiy  from  foreign  bodies  thatj 
are  fK*<iut'Utly  imf>acted  or  ground  into  them.  However  c^iutused  and  mmai 
flap  of  ikin  may  l>e,  it  should  never  be  removcii,  pro\  ideil  it  maintain  any 
attachment  to  the  neighlMuiring  ti.^sues,  but  should  1m*  rcplwed  on  the  chaua 
of  its  vitality  Urtng  preserve<l.  If  it  live,  as  it  will  often  do,  especially  abuolj 
tbo  scalp  and  face,  under  apparently  the  most  discouraging  ciremuataiiooi»] 
mneh  wilt  be  gained  ;  if  it  slough,  no  harm  can  result  from  the  atteinpC 
presenc  iL    There  ore  eaacs  on  record  in  which  |jart£  that  luve  been  em 
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completely  separated  have  be^'onie  atUohed,  by  In^iug  immediately  reapplied  to 
the  sor&ce  from  which  they  had  hetu  torn  or  cut.  Whether  or  not  this  be 
aotaallj  the  caae  iu  oontufled  or  lacerated  wounds,  it  is  at  all  events  certAia 
thai  u  very  email  toD^uc  of  skin  is  sufticitnt  to  maintain  the  vitality  of  a 
p4rt.  Thw  we  sec  exempliHcd  iu  the  operation  for  the  restoration  of  a  lost 
oo*e  ;  »n<i  rases  have  occurred  to  nie  in  which  the  n<^se,  reti^ined  only  l>y  a 
pOftion  of  one  nla,  has  rcudily  nuited  on  bein^  repla<*ed  ;  so  likewise,  in  bud 
of  compotind  dislocation  of  the  finders,  the  [tart  has  l>ecn  saved,  though 
•ly  attached  by  a  narrow  brid(;c  of  skin.  After  a  part  bos  been  replaced 
this  iray,  it  shonid  be  retained  in  situ  by  a  few  points  of  interrupted, 
and  dre«jed  with  boric  acid  ointment  spread  on  thin  mnslin,  or  some 
uuirritatinjr  antiseptic  application.  In  lacerated  wounds  opening  into 
lh»  mouth  or  n-^sc  a  piere  of  lint  soaked  in  collodion  may  l.>e  applied  externally, 
m  there  w-iU  be  nmple  drainage  from  the  internal  a9i)€ct  of  the  wound.  The 
Mtores  in  these  cases  must  be  left  in  for  a  somewhat  longer  time  than  nsual, 
oaiil  good  union  has  resulted.  The  haemorrhage,  as  before  mentioned, 
kas  ft  rale  easily  controlled  :  {>osition.  application  of  cold,  and  the  Hnb6et|uent 
tenbf^ni:,  bein^  sutKcicut  in  the  majority  of  cases.  When,  however,  the 
blood  i*  bright-coltiua'd  and  continues  to  drip  from  tlie  wound,  a  vessel  of 
•one  niK  bfts  beea  divided  :  this  should  be  searched  for,  and  seonred  by 
totBon  or  lif^ture. 

OrdiDary  cases  of  contused  or  lacerated  wounds,  whether  superficially  extcn- 

tirB«r  deep,  art-  l>ost  treated  on  exactly  tlie  same  principles  as  incised  wonnds. 

JJtbou^b  we  can  nirely  Impe  for  union  by  the  Hrst  intention,  rest  is  nccessiifv 

to  firour  such  union  ua  may  occur,  and  to  relieve  the  patient  from  pain  : 

^■■M0«  rrqnires  special  attention,  as  the  injury  l)einf?  more  severe,  the  early 

^HUtion  from  the  wound  will  be  more  abundant ;    and  the  prn'etition  of 

mmmp0*iiion  becomes  of  the  jrreatest  importance,  as  the  irritation  of  putrid 

natter  might  extiu^uitih  the  vitality  in  tissues  which  would  otlierwise  have 

I  noovttvd.     In  treatin<r  such  wounds  exactly  the  same  proceeding's  must  be 

I  adopted  AS  in  an  accidental  incised  wound  {p.  :n.')  ft  seq.),  but  great<.T  i*are  is 

in  cleaning  the  wound  with  the  lotion  on  account  of  its  irregular 

If  there  is  no  chance  of  unioti  at  any  j>art,  it  is  better  not  to  insert 

aitchea  :  for,  as  it  munt  heal  by  trranulation  atlor  the  sejmration  of  the  sloughs, 

tolluQg  can   be   gaiuLul   by  their   use,  and  they  may  seriously  impede  the 

diuu^.     There  is  no  class  of  wounds  in  which  the  benefits  of  antiseptic 

tnatioaDt  arc  more  marked  than  iu  these.     Under  its  use  the  slom^hs  may 

*vpirMe  witb  scarcely  any  suppuration,  and  the  inflammation  accomftanying 

^procesa  may  not  exteuil  a  tenth  of  an   inch  bevimd  the  dead  tissue  ;  and 

•D  thit  may  occur  without  any  g:eneral  febrile  disturbance.     In  contused  and 

l«*n(«d  woumU  of  the  hand  or  for»t.  in  which  the  parts  are  often  extremely 

'^,  it  is  loifer  tij  put  the  limh  in  a  bath  of  carbolic  acid  lotion  (1  in  40)  for 

•W  a  qoartor  of  lui  hour  before  applying  the  dressing  in  order  to  ensure 

t^DDgfa  asBpticiiy. 

Iftoaid  the  antiseptic  dressing  fail,  or  should  the  case  not  he  seen  till 
*kc(ittpontioD  lias  commenced,  Disw/edants  must  lie  freely  used.  The  wounds 
'BiK  \k  wasbcil  or  ayriujfed  out  several  times  a  day  with  weak  solutions 
■^  {eichloride  of  mcrciiry,  I  in  ;i1hio,  chloride  of  xinc,  permanganate  of 
^Mi,  or  carbolic  acid.  In  this  way  f^louirhs  and  decomposing  pus  may  be 
and  tlio  tendency  to  local  inflammation  of  a  spreading  character. 
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M\d   to   tlie   development  of   pya»mia,  averted.     There   is   no  innrc   frrtil* 
CJiUHe  of  tlu'se  disastrous  effects  than   the  reteution  of   fojLid  deeoinjjimiii:; 
pns   in    (he   nroolur   lishiie   of   u   contused   wounrl.     The   Htparalion  of   the- 
slon^'hs   must    Ik*    facilitated   by  the   a]>plicAtion  of  wnrmth   nnd    miiistim\  , 
nhirhserveH  also  to  subdue  local  infiammation.     lW)nc  acid  lint.  innMt4;Drd 
with  hot  lioric  lotion  mid  oirered  with  oih^d  nilk  ami  cotton-wool,  is  one  of 
the  lx*Ht  of  all  applicutions.     It  is  most  etficieiu,  i-aaily  npplied,  and  perfeitly  ' 
clean.     If   the   wound    bcf^ouies   fonl,   the   snrtace   may   l>e   sprinkled    witlil 
iodof«»rm  in  crvstiils.     Carded  oakum,  moisu'ned  in   hot  water  and  coxeirdl 
with  uilcd  ^ilk.  answers  the  purpose  tolerably  well  ;  it  is  cheap  niul  Rnh"r*pAjril 
but  dinius  the  skin.     Linseed  meal  jiooltic^*  should  always  be  avoided  ;  tbcfJ 
enconra^  pntivfaction  and  ^*eatty  iucreane  the  suppuration,  the  cvit  tht^dd 
in   this   way  niitre  than  cnuntcrbalanciDf;:  any  oomfort    the    patient  may 
experiunce  from  their  applicAtion. 

AlK)Ut  the  peri<Ml  at  wliicli  the  slonj^h  liejrins  to  Ix'  loosened,  there  i^  dnn^rtri 
of  the  fKcurrenee  of  hsamorrluige  if  a  lart^e  art-ery  have  been  iinphcaicd 
the  injury.     When  hiBmorrha^re  occurs  in  this  way,  it  usually  sets  in  from  t 
sixth  to  the  twelfth  day.  and  may  \)e  speedily  fatal  ;  the  treatment  should 
the  name  qh  that  to  be  hereafter  def:cril>ed  for  Kecnndarj'  hicmorrhage  all 
ligaturtt  of  an  artery  in  its  continuity.     After  the  sUiughs  have  «e|i«rat«ii,  an 
ulcer  iri  Irfi,  which  must  lie  treated  .on  j^eneral  principles. 

Aiaptitation. — In  the  more  severe  eases  of  contnse<l  or  1aoenite<i  froandst! 
any  attelnp^  to  save  the  imrt.  may  l)e  hopelesw,  and  the  patient's  only 
lies  in  ampuiatiou.     In  determininf?  the  exjMxliency  of  operation,  two  qoeHti( 
present  theniflelvcs  :   I,  the  nature  of  the  cases  in  which  amputation  should  b<» 
performed  ;  and,  2,  the  time  at  which  it  should  be  done^  whether  imuictiuitc^, 
after  the  infliction  of  the  injury,  or  sul)aiH]uenlly. 

It  is  diHicult  to  lay  down  more  than  very  ^enend  rules  u  to  the  kimi\ 
r/jges  thai  requirt'  amjmhUiorit  much  depending?  on  the  ape,  constitution, 
previous  hiihiis  of  the  [wtietit.     In  any  case  the  Surt'eon  should  lie  CArefol  nfl»' 
(o  condejun  a  limh  which  there  seems  to  be  a  fair  chance  of  saving. 

Asa  general  rule,  severe  iujnries  are  more  reailily  recovered  from  in  tfar 
yonng  than  in  the  old,  their  vitality  beinjr  ;rreatcr,  and  their  tendency  tu 
consecutive  diseases  leas.  Much  will  depend  upon  the  habits  of  th<^  patient. 
or  n{H)n  the  existence  of  visceral  disease  at  the  time  of  the  injury.  In  peTwiu, 
who  have  l)een  free  livers„  and  who  have  that  peculiar  irritability  of  bystetn' 
ODUJoincMl  with  deficient  j>ower  commonly  observed  in  such  subjectet.  and  mure 
especially  if  therty  be  disease  of  the  liver  or  kidneys,  contused  and  hk^rsted 
wounds  aa-  ;i[>t  to  Ik*  followed  by  the  worst  fonns  of  erysi|>elas  and  gMigraoiiil 
ocllulitifi,  and  thus  to  lie  s|K.'e<]ily  fatal.  Injuries  of  the  upper  extrani^^H 
less  serious  than  those  of  tlie  tower,  its  supply  of  blood  beiu^  proprrtiodm 
greater.  Id  some  contused  wounds  of  the  arm  and  hand,  as  in  bod  hieefslMBa| 
with  fhidure  about  the  slioulder,  elbow,  or  metacaqius,reBoction  f^tt  tlie  inJHmll 
(utrl  may  be  |)erfi»rmed  instead  of  amputation  of  the  limb. 

Thotit;!)  there  must  Ite  in  many  cases  a  (h)ubt  as  to  the  neoeaaity  of  ampttl»-j 
tiou,  there  are  certain  conditions  in  which  the  Sur^^eon  need  never  hesitate  t«| 
perform  this  ofieration,  as  the  only  chance  of  siuin^  the  patient's  hfe.  Tbe 
followiu}?  are  raais  in  which  the  limb  should  bc^  amputated,  either  with  tlr 
view  of  preventing  the  occurrence  of  (gangrene,  or  in  order  to  n<movc  a  mocti- 
tivd  pftrt,  and  thus  save  the  life  of  the  patient  at  the  expenae  of  the  injured  limb:! 
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L  ir  a  limb  hav(*  l>een  toni  off  by  niachiiim*,  cftrrie<i  nwuy  by  n  cannon 
■flbofc.  or  cut  off  by  the  pasaaj^e  of  a  raiivvuy-Lniin  over  it,  tbu  inTgiilur  anil 
coDioil  &j.ttti]p  should  be  umpuiuted. 

Sf.  If  the  whole  thickness  0!'  a  hmli — the  soft  parts  and  the  bones — be 
iboroQ^hly  disor^'anised  and  crnsliod,  it  must  be  removed, 

ii.  If  the  s<.»ft  parts  l)e  extensively  stripped  from  the  bones,  thouirh  these  be 
satire.  »u  much  slonghinif  will  ensue  aa  to  leave  a  useless  limb,  and  ampiUfltion 
[should  be  perf<»Mned.  It  is  in  these  casc8  that  it  is  often  eftpecially  ditticnlt  to 
tatimiUe  the  amonnt  of  injury  that  cannot  be  recovered  from,  this  depending 
iiuQcb  tip4in  the  B^  and  oonBtitiition  of  the  patient.  In  snch  eases  the  life 
l)o  htst  in  trying  to  save  the  limb.  I  have  more  than  once  had  reason  to 
Ua%'iug  attempted  to  save  limbh  injuiX'd  in  this  way ;  and  I  believe  that, 
the  lower  extremity  be  extensively  torn  down  and  the  muscles 
i,  &o  A»  to  slnugh  away,  there  is  but  little  chance  for  the  patient 
ink«8  he  Ims  younir,  and  of  a  remarkably  sound  oonetitution — except  in 
tn.  In  the  upper  exti-emity  it  is  different;  there,  recovery  may  take 
ler  the  most  adverse  circumstances.  In  all  parts  the  dangers  of 
ittempting  tu  siive  a  limb  have  h*«n  greatly  le.«scned  by  the  antiseptic  treat- 
If  decomposition  of  the  sloujrhins  tissu<is  can  be  prevented,  there  will 
\\it  little  fever  and  hut  slight  local  inHammation,  and  the  risk  of  pyaemia  and 
ttjBpeUs  or  (rther  infective  processes  is  scuntely  ajtpreciable.  Sup[vosin^ 
ths  attempt  U)  save  u  useful  limb  to  fail,  if  tlie  antit^eptic  treatment  is 
d  the  chimces  of  recovery  are  in  uo  way  impaired  by  the  delay  in 
lUdng. 

So  ftlso,  if  tJic  knee  \n  largely  opened,  *.rith  laceration  of  the  soft  parts 
and  perhaps  fhicture  of  the  contiguous  bones,  the  limb  must  be  amputated, 
('•onrsponcling  injuries  of  the  ankle,  shoulder,  and  elbow  joints  may,  as  has 
aboMlj  bei^n  stated,  admit  of  resection  ratlicr  than  amputation.  In  these 
CHB  aJso,  the  antiseptic  treatment  Lr  an  importimc  aid  in  saving  a  limb,  for  if 
^tmpusitiou  can  be  prevented,  the  mere  fact  that  a  joint  is  o}>ened  adds  but 
tiUle  Ui  tlic  gravity  of  the  case. 

^.  EUd  crushes  of  the  foot  have  a  great  tendency  to  run  into  K^ugrene,  and 
te»c«  nqnirc  wnpntation.  In  the  hand,  on  the  contmry,  very  extensive 
i>iww«apo  often  recoveivd  from  without  this  ufxTation  being  necej^Aaiy;  and 
iKQianj  caiiea  fMrtial  resection  may  be  snbstituted  for  it. 

<*'.  In  those  cases  iu  which  a  large  artery,  as  the  femoral,  is  lacerated  at  the 

*invlirne  tJwU  the  soft  parts  are  extensively  injured,  and  the  bone  fractun?d, 

*JttpiiUtaon  is  rcfiuiriil  in  order  to  prevent  the  occurn'm-e  of  iran<rrene.    In  the 

^^^  Inral  form  of  traumatic  i^'angi-ene,  in  which  thr  iii«?ii-;c  is  nmrined  to  the 

I'tly  cmshed  and  injuivtl,  no  gomi  can  come  of  delay,  and  ampuiation 

'  '■'  rforwed  as  so<ju  as  mortification  haw  declared  it*elf ;  and  the  limb 

ve*l  at  a  hulficiont  dtstJince  from  the  seat  of  mischief.     When  the 

^iiif  Its  indirectly  from  injury  of  the  vessels,  the  limb  should  al8<» 

'iTODi..  nnvrd  in  a  line  with  the  wound,  nnlcHj*  this  Ite  t*>o  high  up; 

the  most  favourable  iwiut  must  be  chosen,  as  will  hfroafter  W  explained. 

tion  in  these  circumstanws  is  by  no  means  a  very  mdavourable  opera- 

(uul  it  IB  one  Uiat  I  have  several  times  snccessfully  |»erfonne<l),  provided 

fduii         ''         ".     1  'v.  before  the  constitution  becomes  poisoned  by  the 

•■■pti'  ^  froni  the  gangrenous  tissues.     It  is  scarcely  ncces- 

•y**  •arn  the  Sni-gron  to  Ijo  certain  of  the  existence  *»f  gangrene  l»efore  he 
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upernbes  :  niul  also  that  it  1>e  nut  a  mere  limited  sUiugti,biit  siifncientlj  extsn- 
sive  to  jeo|mrdi8e  tht-  iwitient's  life. 

7.  ]n  CHW8  in  whirh  sprcadiujir  ganorrene  attacks  the  wound  early,  nmpnU- 
tion  ifl  the  only  hope  of  savinf^  the  patient. 

The  question  88  to  the  period  at  which  ainputation  should  be  perrormed  in 
contused  wounds  from  ^iin-Khot  wilt  bo  considered  later  on.  It  may  l>e  p^n^- 
r.dly  stated,  that  the  Hoouer  a  condemned  linib  is  taken  off,  thr  Icsn  nt  thr 
•ufferinir.  and  the  Wttcr  the  chance  of  recovery  of  the  ]mtient ;  and  thut,  cod-  i 
•equeutly,  primary  amputation  should  Ix*  practiced  in  those  cnses.  Uy  reference 
to  the  table*  on  jip.  >('.»,  90,  it  will  be  seen  that,  although  the  averajje  mortalitr 
for  all  primary  opemtiims  is  less  than  the  averajre  mortality  for  all  wM^oudarr 
operations,  yet  primary  ampntation  through  the  thi^h  i.i  mon;  fata]  than 
8ec<mdary  amputation  in  the  sanio  rei^ion.  Notwithstandiiisj  this,  it  is  ttXm*- 
lutely  necessary  in  nuiny  cases  to  remove  the  injured  limh  within  the  tinrt 
twenty-four  hours.  The  higher  rate  of  mortality  of  primary  thigh-umpntstiottt 
may  i)e  due  chielly  U*  the  jrreater  severity  of  the  injuries  that  manifestly 
roquii'e  immediiite  ojteration  timn  of  th(»60  in  whicit  it  is  thought  jastitiabteCo 
attem))t  to  save  a  limh  ;  und  rcrtuinly,  of  the  two  alternatives — of  leaviofj  *- 
badly  cnished  and  mangled  limb  until  suppuration  has  sot  in,  and  thu<j 
exposing  the  patient  t-o  all  tlie  risks  of  gangrene,  erysipelas,  pyemia,  Ac.  or] 
iiemoving  it  at  once— the  latter  is  the  one  attended  with  least  danger  to 
patient. 

A  limh  is  sometimes  so  hopelessly  crushed  that  imy  uttcinpt  at  its  prei 
tiou  niu^l  be  useless  ;  wliiLst  at  the  s;ime  Lime  the  patient  is  bo  severely  inj 
internally,  or  is  bo  prostrated  by  shock,  that  ampntation  as  a  formal  opersti 
would  he  us  useless  as  it  would  be  unjnstitiable,  the  |»atient  having  at  mn 
hut  H  few  iiours  to  live.     In  these  circumstances  tlie  l»efit  thing  that  cjin 
done  is  to  put  on  a  tournic|net,  partly  U)  cheek  hajmoirhage,  and  jmf 
restrain  the  poiufnl  quivering  of  the  ronscles.  and  to  wrap  up  the  maimed 
Should  (he  limb  have  been  ueutly  detached — men-Iy  lianging  on  by  sbivds 
the  lacerated  muscles — these  may  be  divided,  and  ita  removal  ihua  elTt^ted 
without  additional  shock  or  suffering. 

IJursn-lU'iiN. — This  is  a  [leculiar  injury  occasioned  by  rapid  and  soven* 
fHctitin  of  thr  snrface  of  the  ImhIv.  so  tliut  tlie  skin  l>ecomes  alu-aded  and  ti» 
subjacent  tissues  somewhat  contused.  It  is  not  unfn'quently  prr>4iuced  in  the] 
manufacturing  districts,  by  the  surface  of  the  body  coming  into  contact 
straps  or  |>ortiou8  of  machinery  in  rapid  motion.  It  has  also  hcen  known 
occur  in  consequence  of  a  fx-rsou  slipping  and  sliding  rapidly  down  ti  lontc 
steep  Alpiin*  suow-alope.  In  thin  injury  the  integumeni  is,  as  it  win-, 
off.  nnd  ihi*  nnnlar  und  uihtnrnrotic  structuri'S  converted  into  an  oechsr. 

The  Ttratment  presents  nothing  special,  bnt  should  t)e  conducted  onordini 
principles.    The  aeparntion  of  the  csohare  must  be  facilitated  by  moist 
:ic  apjilications,  and  the  resultiug  sorus  will  heal  by  gronnlatiun. 
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These  wouuiIh,  made  Itv  narrow  sharp-pointed  iustruTuenl«,  vary  i> 
extent,  from  the  prick  <»f  a  nt-Hlle  in  the  linger  l-o  a  swonl-thrust  tt»roi 
body.     Not  unfrvquently  punctuntl  wounds  are  aomewhat  oontused, 
made   by  a  triangular  or  M'c<lgc*likc  weapon^  as  a  bayonet  or  ll 
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"^lien  deep,  they  are  of  a  mtist  danjjenins  charaeUT — wdiinding  Mood-vessels, 
tmvvi^in^  ihc  trreat  cavities,  aud  injuriiij;  the  contained  viw/ei'a-  A  [mnctwretl 
■■Bid  i)F  extremely  ditficult  to  drain,  the  external  orifice  hein«^  very  small  in 
fSportion  to  the  area  of  the  surface.  Ttais,  if  a  narrow  weapon  lialf  an  inch 
in  width  were  thrust  into  the  tliigh  for  a  depth  of  six  inchest,  the  area  of  the 
two  surfaces  of  the  wound  would  1)6  six  square  inches,  while  the  external 
Opening  wuuld  U'.  only  half  an  inch  in  length.  The  i*inall  external  opening  is 
rarity  choked  liy  a  clol  of  hlooil,  and  is  fnMjucntly  inju^Iiciously  eh>sed  by  the 
8ar]?e*oD,  The  whole  track  becomes  distended  with  the  blood  or  serous  exuda- 
iiuQ.  and  uulesfi  means  are  taken  to  prevent  it,  decomposition  sets  in,  followed 
ation  and  suppuration  extending  deeply  into  the  injured  part.  In 
ce  of  this,  i-onibined  with  the  insuttiiient  exit  for  the  discharges,  the 
may  burrow  deeply,  large  colltx-lionsof  septic  matter  may  form,  and  severe 
COastitntional  disturbance  is  the  necessary  result. 

Thratmbnt. — In  the  treatment  of  punctured  ^vonnds,  the  principal  points 
are  to  arrest  the  haemorrhage,  and  to  facilitate  union. 

The  Licmurrhugc  must  be  arresteii  by  prLSsun-  |iro|»erly  applied  by  means  of 
GOCaprc£ses  or  [tads,  so  as  to  aftproxiniate  the  sides  of  the  ])uncture  ;  by  the 
•pfpUcfttion  of  cold  \  or  by  cutting  down  on  the  injui-od  vessel  if  it  be  a  large 
i>De,  and  ligaturing  aliove  and  below  the  perforation  in  it. 

In  tonoy  tenses  of  severe  punctureii  wound  Buppiiration  and  union  by  second 

inteotioQ  will  take  place  in  consequence  of  tlie  great  difiicnlty  in  drainage. 

In  order  to  obtain  early  union,  the  cavity  should  i>e  washed  out  with  cttrlK»lic 

•cid  lotiuu  (1   in  4n)  or  some  other  antisi^'ptic,  by  means  of  an  india-rubber 

tnbc  on  the  end  of  u  syringe.     Care  mnst  be  takcu  that  then?  is  plenty  of 

room  for  the  tluid  injected  to  flow  out  mpidly,  otherwise  the  spaces  of  the 

utMiIar  tiffiue  will  become  widely  distended  with  the  autisejttic  solution  :  all 

«a[K'rduous  lution  is  then  squeezed  out,  and  a  drainage-tube  inserted  deeply 

mto    tiie    wound.      This  may   be   considerably  shortened  after   twenty-four 

hooni,  and  gradually  diminished  day  by  day  till  it  can  be  sjifely  removed.    The 

txumat   npplinitiou   should   be   one   of   the  forms  of  absorl>ent    antiseptic 

drenti^.     On  no  account  should  a  jmnctured  wound  be  closed  by  collodion  or 

wy  other  occlusive  application.     The  small  size  of  the  external  <>pening  is  apt 

lo  make  the  Surgeon  forget  the  real  extent  of  the  injur}'.     As  the  tube  is 

duvrtened,  the  coalescence  of  the  sides  of  the  wound  may  lie  encouraged  by 

|P>perly  applied  compresses  and  Uiudages.     The  deep  intlummatiou  that  Bo 

0^  follows  these  wounds  is  due  solely  to  inHutfieieut  draiuuge  and  decompo- 

•itiuD,  wid  no  tn*atmeut  but  the  prevention  of  the**e  conditions  will  exclude  it. 

Iftfonmu-  days,  uhen  duels  with  the  small  sword  were  of  frequent  occurrence, 

PWtt»  called  "  suckers,'*  who  were  often  the  drummers  of  a  reginieni.,  were 

*B9ik)jed  to  atti'ud  the  wuiiuded  combatants.     Their  treatment,  which  was 

****dttcttd  witit  a  certain  degree  of  mystery,  consisted  in  sucking  the  wound 

™*llbloiHl  ceiised  to  flow,  and  then  applying  a  |K^llet  of  chewed  paper  or  a 

I      P*ttof  Ki'(  linen  to  the  orilicc;  in  this  wiiy  it  would  apiHiar  that  many  nword- 

™*tl  tiBVensing  the  limbs  were  healed  in  a  few  days.    The  proci-ss  of  suction 

^^^  the  wound  thoroughly  of  all  blood,  and,  drawing  the  sides  into  close 

"Rtutioik,  placed  the  parts  in  the  most  favourable  condition  possible  for  union 

^  pnmary   adhesion.     This   practice   might,    perhaps,   in   many   cases   be 

'■^Wa^oiuly  imiUited  in  the  present  day  by  means  of  a  cupping-glass  and 
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Amongfit  tfic  rarietics  of  punctured  woundfl  that  aa*  numl  roramonly 
with  iu  (ndiiuiry  jmiuiicr  an*  those  which  jircdcciisioni'd  hy  iit'cdlws  }k'M»!U 
into,  and  hrrakinK  <.»0'  in  I  lie  Inidy.  Tliesc  accudrnl*  wcur  chicHy 
finger*  and  fwt,  and  about  the  nat^?s  ;  and,  thouffh  trivial,  arc  often  cxti 
tronblcftome.  both  to  the  Surgeon  and  to  the  pnticnt.  When  the  Hargeoii 
called  tthurrly  after  tlie  occurrence  of  the  accident,  he  must  endeav<iur 
remove  the  fiiij^meni  left  behind,  liy  cutting  down  u|)on  it.  In  duinj:  this 
will  he  trnidi'd  by  the  siimitioii  of  tlie  puncture,  and  by  the  seat  of  tlit-  |»io. 
and  Konietiimt(  by  fe<:Iinij  tlio  jKMnt  projecting  under  thr  skin.  In  manyau» 
this  IB  u  8ulficieudy  Hiniple  proceeding  ;  in  others,  however,  a  deep  and  tn>atjU^ 
some  diRfieation  may  be  ivipiired,  especially  when  the  fragment  of  iiet'dle  pet* 
into  or  under  the  KJieath  of  a  tendon.  I  have  had  <Hriution  to  uudrrtab" 
ftornewbat  troublesome  dissei'tions  for  the  removal  ot*  ntM-dles  ;  in  MOtr  tia^e 
lietween  the  biceps  tendon  and  thi*  bnwbial  artery,  and  in  another  in  riofte 
proximity  to  the  ulnar  artery  in  the  wrist.  For  the  jiuqwMie  of  exiriwtin^ 
needles,  thorns,  sptintei's  of  wood,  and  other  foreign  b(Klie8  of  small  hw  andj 
|)oint^i  sJuifM'  lying  in  nuiTow  wonnds,  forceps  with  very  line  bni  KtrongaQ< 
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well-sermted  points  ml!  be  found  nsoful.  One  of  the  most  dangvitrai 
Kituuti<mR  for  a  needle  to  penetrate  is  the  anterior  part  of  the  knee-joJot, 
lodging  in  the  head  of  the  tibia  or  in  the  patella,  and  bn^Jiking  off  short.  In 
such  cases  the  fragment  should  he  dissected  out  at  once,  the  slricti^t  antiieptio 
prei'antif'us  beinjr  adopted  to  pn-vent  intlammaLiou  of  the  joint.  Tlie  lionli 
inuHt  then  Ih'  fi-xetl  on  a  splint.  I  have  known  the  most  acute  6Up;>unttiiin 
of  the  knee  ensue  in  conseijuenee  of  a  portion  of  needle  having  been  allLnrflil 
to  remain  emWded  in  the  joint.  The  patient's  life  was  in  imminent  pcnl, 
hut  recitven-  nltimately  t^ok  place  with  ankylosis  of  the  jdinL 

The  m*)venuutj4  of  the  i»art  in  which  the  needle  is  lodged  teml  to  umke  Ii' 
irnvel  in  tin-  direction  of  it«  p<iint,  and  consequently  in  many  ciises  if  it  has 
liopn  l(M|tr<ii  ftir  *«nne  days  the  Siir;reon  will  fail  in  his  endeavours  t<»  < 
ITnlrss,  therefore,  the  indications  of  it.s  presence  l>e  vrry  clear,  I  tl    l 
wiscr  course  would  be  to  leave  it  undisturbed,  and  to  trust  to  nature  for  It*] 
eipulsion.  as  it  cJin  seldom  t>e  found  when  8*»ng!it  for,  and,  indeed,  may  m 
exist,  alihongh  »uppo«id  to  be  present.    The  following  plan  of  ttsoGrtaiai 
whether  n  |)ortiun  of  needle  be  really  impa^rted  has  been  suggested  by  ManJafl, 
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Wly  carried  into  practice  liy  Littlewood  nf  Lcecls.  A  powerfnl 
II  to  be  lielil  nprin  the  part,  for  ii  quarter  of  an  hour,  so  as  to  niaj^netize 
the  frs^racnt ;  a  tinely  bnnji  polurixt-il  nec<Ue  should  tlien  be  siiB|)cnded  over 
itf  irben,  if  any  iron  is  present,  deHfction  will  ensue. 

When  a  fiah-hook,  crochet-needle,  or  other  barbed  instnimeut  has  been  run 
into  the  tieah,  ut»  attempt  should  he  made  to  withdraw  it  through  the  ui»erture 
by  which  it  enteiX'd,  but  the  point  should  lie  pushed  on  fi(j  as  to  emerge 
through  the  skin,  the  shauk  then  divided  with  pliers,  and  the  barbed  end 
tlmwn  out. 

Arhow-Wocxos  occusiooally  fall  under  Uie  observation  of  the  military  or 
ial  Surgeon  as  the  result  of  injuries  rticeived  in  conflict  with  barbarous 
They  differ  only  in  one  cseeutial  rcsi>oot  from  pcnctnitiup;  punctured 
wvmuiU  nmde  by  kuil'e-siubs  and  gword-thrusts,  viz.,  that  the  arrow-hea<J 
ndl  remain  impactwl  iu  the  tissues  it  liaii  jxjuetraled  (Fig.  H»2).  The  force 
with  which  an  arrow  may  lie  shot  is  well  illustrated  iu  the  accompanying 
figorrs  token  from  preparations  in  the  Army  Museum  at  Washington.  The 
anw  ahot  from  the  i>ow  of  n  North  American  Indian  has  been  known  to 
traTerw  the  body  of  a  liutfalo  and  penetrate  the  under  surface  of  ito  scapula, 
IU  «b<»wn  hy  »  preparation  in  the  same  Museum. 

The  extraction  of  an  arrow  is  usually  attended  with  little  difficnlty.     Bat 
If  (>arliC4l,  or  if  the  shalt  becomes  detached    from    the    head,  special    pre- 
uMtioDs  have  tc*  1>c  taken.     With  the  view  of  safely  ellcuting  its  removal,  tlie 
figored  below  (Fig.  lo-i)  have  been  devised. 
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<;rN-rtHOT  WOUNDa 

Gvx-siiOT  woumlB,  tLuiigli  cumpurutively  rare  in  civil  prnctice  Id  tJitt 
country,  arc  _vt't  surticieutly  fivijiR'Ut  to  i-ender  Bti  acquaintuncu  with  them 
icdispensahle  t<i  the  gcaenU  Surj^oon.  To  the  militury  Surveoa  the  study  of 
them  is  nccoasarily  one  of  the  greatest  importance  :  and  to  him  i  would 
specially  recommend  tlie  perusal  of  the  works  of  Lrtrnj^iiione,  Stroiueyer^ 
Kaman^h,  and  Fist-tier,  who  have  had  unusuul  opportnnitiea  of  studying  these 
iDJnries  on  the  field  id'  Iwttle.  Tlic  works  of  (lUtlirio,  Henncn,  and  Ijirrey, 
whose  experience  was  gained  in  the  warn  in  the  early  |iart  of  the  present  orntiiry. 
are  well  wnrthy  of  study,  and  much  that  is  interenting  will  be  found  slao  in 
the  writinj:B  of  Amhroiee  Pan*,  Wiseman,  and  John  Hunter, 

In  the  following,'  oh  R-r  vat  ions  I  shall  confine  myself  to  such  a  gencffftl 
diacutisiou  of  the  subject  its  may  be  useful  to  the  civil  Surjreon. 

Gun-shot  injuries  constitute  a  s{»eeies  of  contused  and  Inceratrd  woundift 
often  (>art4ikin((  also  of  the  nature  of  punctured  wounds  in  the  disproportion 
between  the  subcntAneous  mischief  and  the  external  ajwrture.  They  an 
chnnwterized  in  many  cases  by  the  ext^'UBive  injury  intiictiHl  on  the  liMues, 
both  sui>erticial  and  deep,  in  oonset^uence  of  which  the  wounds  way  prore 
immeiliaiely  or  rapidly  fatal.  If  the  sufferer  survive  the  immediate  effects  mI 
the  injury,  acute  inflammation  with  much  pain  and  tension.  deep*aeatKl 
suppuration,  profuse  dtsrliarge,  and  otlitr  serious  and  very  protracted  after- 
consctiuont^s,  mv  apt  to  supervene.  These  j»ei.uliarilies  have  at  different  tim« 
been  atlrit)Ute<l  to  tiie  puita  Iteing  burnt  by  the  hall,  to  the  {^>oisouous  natarv 
of  projectiles,  to  the  generation  of  electricity  in  the  bullet  during  its  pasnge 
throuph  the  air,  or  by  ita  frictiou  against  the  barrel.  All  these  opinions, 
however,  hare  been  shown  to  l»e  erroneous ;  and  every  jter-uliarrty  of  these 
injuries  can  bo  wcounted  for  by  the  bluntness  of  the  misRile,  the  force  with 
which  it  is  driven,  and  by  the  insuflicient  exit  fur  the  dtrooipusinj;  dificbafpit 
thai  nec^-ssarily  accuuiuhitc  in  the  truck  of  tlie  bullet-,  nuless  septic  proceMM 
can  be  prevent^.'d  by  the  eftirient  ns^':  of  antiseptics.  John  Bell  has  pitliitj 
remarked^  "thcR*  is  a  |)eculiarity,  but  no  mystery,  in  srun-shot  wounds.'* 

i'iuuJk<TKR.s.— Gun-shot  wounds  vary  fjreatly  according  to  the  naCnre  of 
the  Projectiloji,  the  force  with  which  they  are  driven,  and  the  direction  in 
which  iIm'V  slriki'. 

Vatnre  and  Force  of  Projectile. —  Injuries  of  a  serious  chanu^tt^r  raay  be 
intlicU'd  by  tn-/t/nm,i  rhanjrd  irn(tj  tvU/t  fioirtitr.  These  may  arise  fn>m  the 
mere  concnK*inn  of  the  explosion  ;  thus  a  pistol  chargt**!  wtUi  (Mtwder, 
discharged  with  the  uuizzlu  restiu}^  a^'aiust  the  chest  of  u  man.  has 
known  to  kill  by  concussing  the  heart.  In  other  cajsos,  a  portion  of  the  ud- 
exploded  powder  m;iy  be  driven  into  the  skin  by  that  which  is  exploded  tjehiiKl 
it.  In  this  way,  \vry  disfiguring  marks  are  sometimes  made  on  the  face  by 
Uie  powder  lodging  in  the  skin.    The  force  of  the  explosion  will  sonictt 
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^^^^^^^^^BeritioDB.  Suicide«  occasionally  forget  to  put  n  bullet  iuto 
^^^l^^l^^bg  iaco  tbeii'  luuuihs,  blow  ofieu  the  clieeke,  aud  injure  the 
pluu-ynx  and  glottis  by  the  explosive  force.  Sonie  yeurs  ago,  a  mau  was 
brvught  to  I'niversiLy  Collegre  Huepital,  who  bad  diBcliar^d  some  ptiwder 
from  the  tube  of  an  Italian  iron  into  his  month,  and  he  died  in  consequence 
of  ihe  injuries  he  received.  In  another  ca^e,  a  man  died,  on  the  fifth  day 
after  firing  j  pistol  into  his  mouth,  of  asphyxia,  occasioned  by  sluughing  of  the 
pharynx  and  inflaoimation  of  the  glottis  and  larynx,  consequent  on  the  scorch 
of  the  rxplt'sion. 

Wadding  and  Soft  Uateriaia,  as  pieces  of  clothin*;,  will  occasionally 
iotiicC  wriuus  wounds  by  the  i'orce  with  which  they  are  driven  into  the  body. 
Tiieae  injuries  often  happnin  on  the  stage,  at  reviews,  faini,  *tc.  Taylor  relates 
d  instances  of  the  kind  : — one  of  a  j^irl  killed  by  a  gun  charged  with 
^fMpcr  jteliets  ;  also,  one  of  a  man  who  was  killed  by  a  kid  glove  fired  trom  a 
htuoderbtiss.  Dnpnytren  mentions  a  case  in  which  a  fowling-piece  loaded 
with  powder  and  a  pajier  wad,  and  fired  at  a  distance  of  two  or  three  feet, 
kilted  a  man  by  piercing  the  abdomen  with  a  r«)UDd  hole. 

■mall  Shot  often  inflict  serious  injuries,  and  these  are  most  commonly  met 

With  iu  civil  practice.     If  the  person  wounded  be  within  a  few  feet  of  the 

mtazzlc  of  the  gon,  a  terribly  lacerated  wound,  even  worse  than  that  occasioned 

by  A   bullet,  will  be  inflicted  ;  for  the  shot,  not  being  scatteix-d,  are  driven 

tiin>ugh  the  Ujdy  in  a  cumptict  mass,  and  tear  the  tissues  to  a  great  extent. 

The  compuctufss  of  a  charge  of  shot  when  striking  close  to  the  muzzle  of  the 

gun  may  \to  very  remarkable,  making  a  wound  like  that  of  a  bullet.     A  lad 

waa  admitted  into  University  College  Hospital  under  my  care,  who  had  acci- 

[dentaliy  sliot  himself.     The  whole  charge  had  passed  from  before  backwards 

faetwevn  the  skin  of  the  inner  side  of  the  arm  and  the  brachial  vessels  and 

the  aoeom[Niiiying  nerves,  having  a  bridge  of  skin  alnnit  three  inches  in 

width  and  the  \Liaels  and  nerves  uninjured,  the  tricejis,  however,  being  torn. 

Tbv  piiCient  made  au  excellent  recovery. 

Wtivn  sliot  scatter  as  they  fly,  they  produce  at  a  greater  distance  a  less 

injury,  nsnally  lodging  in  the  subcutaneous  areolar  tissue,  where  they 

LD  permanently  without  cansing  any  trouble  ;  or  they  may  give  rise 

'ation.     Penetrating  an   important  part,  shot  may  cause  serious  or 

fual  resulta  ;  thus,  a  single  shot  j>euetrating  the  eyeball  will  destroy  vision  : 

rtr,  lodging  in  the  heart  or  in  the  femoral  vein  or  other  large  vessel,  may  give 

me  to  rapidly  fatal  results.     A  patient  was  once  brought  to  University  College 

n»4pital,   who  had   iired   a   pocket-pistol   loaded  with   small  shot   into   his 

B**iutli  ;   after  death,  the  shot  were  found  deeply  lodged  in    the  vertebral 

VBhimn. 

■pliaters  of  mela),  wcx»d,  or  stone,  carried  by  ttie  force  of  an  explosion,  as 
*n  bUsting  and  mining  ojKTations,  may  inflict  grave,  injuries.  These  latter 
mflmi  pt-rliaps  the  worst  forms  of  injury  from  bodies  propelled  by  explosive 
tuT^  tiuil  are  met  with  in  civil  pi-actice.  In  siege  ftperations  much  injury  also 
*»ft*ii  infliriOil  by  the  splinters  from  |iarapet8,  or  by  the  foivible  throwing 
uf  i^vel  and  small  stones  by  the  explosion  of  shells.  In  naval  actioua, 
<***  iho  foroc  with  which  splinters  of  wood  are  driven,  when  struck  and 
•^tltwd  by  (aunou-shot.  is  often  so  great  as  to  inflict  the  most  serious  and 
"^a  latal  mischief.  A  jiarticular  fonn  of  injury,  formerly  common  in  civil 
pidioe,  waa  a  wound  of  the  eyeball  by  the  splintering  uf  faulty  percunion- 
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<«ps.  Woundh  of  the  face  and  other  part^  bv  the  splashes  or  9]ilinten<>t 
balletH  itxixw  ttu'  Rurfoco  of  turrets,  are  of  comiiiori  occurrence  uiium^  mikrken 
at  rille-rauge*. 

Slugs  are  irrcufulttr  bits  of  lead  of  no  definite  fonn  or  size.  TIjey  prodorv 
woundfl  mure  rat^gcd  than  small  Hhot,  but.  unlcAH  Hred  at  vorr  fihort  r^xxip^ 
Uioy  seldom  i)ent'trate  deeply.  'J'lte  exjx'rieiice  <.f  the  Ashautee  War,  in  which 
tho  natives  u»e«]  6ln;rs  tihuottt  exrlnfiively.  Hltowed  that  the  pro|K>rtion  of  ievpi* 
to  aliffht  wonndfi  was  very  anndl,  the  projectile  not  haviiif?  unlfioient  power  to 
break  a  larire  l>one. 

Bullets  iiccnNiun  more  serious  woundn,  hM-erntint;  soft  iwrta.  fructunn^  ami 
criishin^r  bones,  tearintr  asunder  resaele  and  nerves,  pir- 
forntin)^  the  viHccrn  and  oceasionally  cultin;^'  otT  |iaru,  at 
a  finger,  the  nuse,  or  an  ear. 

The  inthKlnrtinn  -d  ritied  firx'-annii  into  warfare  glt«l)y 
intreafteil  the  dcslmctive  effect*  of  bullet*.  On  tho  )»D«t 
esiK'eirtlly,  the  modern  rotiifo-^^t/imfintai  bullet  ofV^n  pro- 
duooft  the  nio8t  destrnotive  etfeetd  :  not  only  comniinatiui; 
the  jHirt  stnu'k,  hut  ufti'ii  by  its  wwl^^e-Hki-  ai'tion  »pht- 
tiuj;  up  the  Hlmft  4»f  the  hone  in  tijisurea  many  incb«« 
lon^',  leadiuff  into  t'ont(j;uou»  joints  (Fi^.  10.'»). 

Tho  ballot  of  the  new  lA'e-Metford  magazine  rifle  » 
■mall  in  diameter,  and  has  a  very  hi;;h  veh^nty.  Ttkoi' 
the  diameter  of  the  Snider  bullet  ii*  o*577  in.,  ihnl  of  (be 
Murtiui  o'-U'i  iu.,  and  that  of  the  Lee-.Metford  0'34i;j  iu^ 
w'hilet  the  muzzle  vel(K;ities  are  UMO,  i:U5,  and  ]H(Hf 
feet  jK-r  »e(.*ond  resf)ectivcly.  The  outer  ahenih  of 
the  new  projectile  is  oompo8ed  of  a  very  hard  cow- 
bination  of  eopf»er  and  nirkel,  whieh  prevents  the 
brcakin^-up  of  the  bullet  at  the  moment  of  impsc- 
tion,  and  thus  may  tend  to  diminish  the  almoib 
"explosive"  effect*  of  the  old  lejvd  bulleU. 

I>ir«ction. — In  the  majority  of  cases,  a  bullet  traverses  the  part  struck,  sod 
the  wound  das  two  ftfiorture*!,  cue  of  entry,  the  other  of  exit ;  ooeasionslty  it 

happens,  however,  that  in  conBe<]ncnc«  flf 
the  ball  bi*in^  8]K*nt,  or  of  the  obbqw 
direction  with  which  the  ball  strikes  lbs 
part,  it  retjounds  or  glances  off,  lesrinf 
merely  a  contusion  or  dent.  In  other  caffs 
there  is  only  one  aperture  ;  and  hfre  the 
Imllet,  [Hirtty  K|H'nt, has  probably  li»dged  in 
the  sifft  tiHstK*s,  or  in  a  Imne,  or  in  one  of 
the  cavities  of  the  body.  It  somotinMi 
happens,  however,  that  the  ball  drops  ott 
through  the  aperiuroat  which  iteotered.as 
when  a  Rfient  ball  strike's  a  rib  ;  or  tlmt  it 
i-arrieHu  iK)Ueii  <»f  clothing  lieforc  it,  wliich 
I'liubles  theSurs^cMjn  to  wtthdmw  &t.  Ifns' 
Itallet  may  make  even  mori-  timu  two  ajiertun-s  ;  thus  u  nMuid  bull  has  bsen 
knou'u  to  Hplit  against  the  v^harp  rd<;e  of  the  tibia,  and  to  have  one  aperture 
ttf  entry  and  two  of  extt  j  or  it  may  pass  throa^'b  both  thighs  or  both 
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l»*«^wion  four  liiRTtures ;  and  cases  have  been  recorded  in  wliioh  five 
ivcii  have  hecii  made  in  the  smne  pei^on  by  one  bullet. 
The  dirKt'tiou  <if  the  oj>enings  is  often  of  imfwriance  from  a  raedico-lcfjn! 
M  vrell  ns  from  h  sur^iciil  point  of  view.  Tlius,  Sir  Astlcy  Coijpcr,  by  attond- 
in^  to  tbu  point  in  h  cose  of  murder,  nscertiiined  that  the  futal  ahot 
most  have  been  tired  by  a  letl-buuded  man  ;  and  thin  led  to  the  detection 
vi  ibc  mmlniil.  These  ni)ertiires,  thoiJj;h  iisufilly  opposit-c  to  one  another 
iW  [Mifiw.'S  ri^'ht  Uiroujrh  n  jtart,  are  not  always  so,  the  bullet  being 
by  tiie  hones,  or  by  tlie  elasticity  of  the  skin,  so  that  the  two  aixsr- 
lURft  do  not  eorrespontL  Thu&  a  tiphericul  bullet  has  lieen  kuoirn  to  strike  a 
rib  and  rhen  to  be  deflected,  running  umier  the  skin  to  the  opposite  side  of 
[xcic  body  ;  a^kin^  striking  nne  temple,  a  bullet  ban  Im^u  carried  under  the 
l<i  the  cttber  side  of  the  heiwl,  where  it  has  passed  out  ;  titus  it  mijrbt 
ir  that  important  cavities  had  been  penelnitetl,  when  in  reality  they  had 
»t  be<?n  wounded, 

Tbe  Ap«rtar«B  of  £ntry  and  of  Exit»  made  by  a  bullet,  deserve  atten- 
li?«  conftideraiion.     With  the  ?tf»/;v//-^w//<7  projecteil  ut  a  comparatively  low 

'    'nee  in  the 

I         /  -  iisunliy  verj' 

ot>noiw.  and  \9  welt  shewn  in 

Fi^  107  and  Ui^.   Tbcapcr- 

[tnre  of  entry  was  small,  cir- 

iu   fd)a(H',  U-ita  thnn   the 

't»Tof  the  l«ill  ill  hrfiidtli, 

the  edges  beiu^r  inverted  und 

cc3rhymo«ed.     The  aitertnre  of 

utt  mw  commonly  Ur<£c,  some- 

•hH'  U   and    irre^^uiur, 

adbii  ti   or  even  three 

freely. 

the  varlouH  explanations 

vhiob  have  been  snj^^^ted  for 

tfaai!   difTervuf^-si  in  the  cha- 

QOtur  of   the    a{Hrrturu>s.   that 

pnan  by  Gntlirie  is  midoubt- 

*^lbe  HKwt  important.   The 

^  of  momcntnm  sustained 

^  tbe  bullet  us  it  traveracs  the  tissucF  is  viewed  by  (Jnthrie  as  the  chief 
'>ct(irin  detentiinin^'  the  character  of  the  a|>erture  of  exit,  and  it  is  obvious 
^ttUir  low  t>f  mnmeiituru  will  vary  a<!Con!iny:  to  the  velocity  of  the  bullet  at 
^» moment  when  it  enters  the  tissues,  and  according"  to  the  lesistaucc  with 
^^^  It  meets.  It  munt  also  Ims  remembered  that  tbe  apt-rtnre  i*f  entry  is 
*"k  nolely  by  tbe  bullet,  whilst  the  aj)ertua'  of  exit  is  ma^ic  by  it,  plus  the 
^^^  tbac  it  carries  alon^'  with  it  ;  and  fuither  that  the  skin  at  the  point 
"Back  is  cupported  by  the  t  issuer  beneath  it.  whereas  al  the  plai>e  of  exit,  the 
''^iiatiiQpported.  This  is  exactly  what  happeus  if  we  drive  a  nail  through 
•bcini  If  impported  by  another  piece  of  wootl,  the  apertuita  on  the  two 
*<hai«  even  and  of  the  tuime  size.  If  unsupported,  the  aperture  on  the 
dkiDtcidfr — that  of  exit,  in  fact — will  be  splintered,  irregular  in  BhajK',  wid 
^''px  than  thai  of  entry. 


Y\^  lOK.— (ifiiiAhot  WoiiiM.     Ai«rvu«  of  fixiL 
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The  slonghinfT  which  occurs  around  the  uperturee  is  uaimllv  raoix*  exl«wlTt 
iirouml  lliat  of  entry  than  that  of  exit,  so  that  the  former  may.  at  a  lat^rsta^ 
become  Inr^^T  than  the  latter.  1  saw  this  well  exemplified  in  the  case  of* 
youn^  man  shot  thi*ongh  theneck  wiihapiBttiMmll  in  a  duel.  The  a)>ertai«  of 
entry,  which  was  at  Hret  the  smaller,  HppeHred  on  the  set^ond  day  the  larger  ia 
oomiequeuce  uf  ihe  exinision  of  a  hlack  etongh  ;  though  it  cu)ntiuuHd  man' 
regular  in  shafie  than  that  of  exit. 

The  wound?  priKlucevI  hy  ronii-nl  butlrh  may  present  charactens  re«emhlia£ 
in  general  those  above  descril)ed.  but  the  small  t^ize  of  thtwe  now  used  aoH 
their  higii  rates  of  velocity  would  tieem  materially  tu  modify  the  rliaracter  of  the 
lesions  produced  by  theuu  Surg.-Capt.  Perry  .Mui*h1i  hus  recunled  the  cam  of  it 
labourer  who  was  accidentally  wounded  in  the  thigh  by  the  conical  bullet  of  a 
lA»e-Mctford  rifle  fired  at  a  distJince  of  :?,.'>(iu  yards.  The  entry  wound  on 
the  front  of  the  thigh  nicjumrt^d  ^  in.  by  \  in. ;  whilst  the  a(M>rturr  of  exit 
twhind  was  a  *^cleim-cut  transverse  slit/*  vV  in.  in  length.  Healing  took 
place  by  first  iuteution.  and  on  examimitiou  after  the  patient's  death  frum 
acnte  bronchitis  on  the  o4th  day,  the  tmck  of  the  bullet  could  not  be  trac«i. 
Other  eases  lately  recorded  shew  that  the  apertures  of  eutry  an*!  exit  may  l« 
identical  in  ihaructor.  At  sh<trt  rnnges,  however,  great  destruction  of  the  lM>tKn 
and  (utft  tissues  uppetirs  tn  he  produced.  The  rxjteriments  nrnde  in  Fmnt^-br 
I>clonueaud  Cliavane  with  the  Lel>el  and  Gras  rides  shew  chat  under  iboK 
circumstances  musctcH  are  ]>ulped  and  Itones  extensWely  fissured. 

Fragments  uf  Shell,  if  uf  large  size,  inflict  the  most  terrible  wntinda 
with  in  military  pnictioe,  tearing  ofl'  whole  lindis,  or  great  masses  of  fletb, 
HplinU.riug  the  Ifones  in  all  directions.  At  the  bnttle  of  Sedan,  aft4*r  tbr 
Uernians  hail  shelled  a  crowded  maas  of  French  tnMjps,  the  ground  wm 
described  as  covered  with  *'  hea|:>s  of  flesh  and  raga."  A  small  fragment  lua^r 
either  become  lodged,  or  make  its  way  out,  the  a])Grturc  of  entry  bfeinic 
<Mjmewhat  incised,  though  very  im-gular.  and  the  aperture  of  exit  lur^  aixi 
ragged. 

The  old  round  Caimon-B«U.  in  fact,  solid  shot  of  all  kinds,  arc  now  qoiCt 
abandoned  in  war,  Ining  replaced  by  shells  fired  from  rilled  cannon.  Thcnid 
oannon-balls  intlicti*d  two  kinds  of  injur)'.  Sometimea  they  coniuaed  a  part 
det'ply  without  destroying  the  integrity  of  the  skin,  the  ball  being '*  apent«*' 
and  striking  obliquely.  In  such  cusei^  the  skin,  owing  to  itfi  elu'iticit}',  remaiueil 
unttTU,  though  all  the  subjacent  textures — bones,  niuseles,  and  vessels* — iu\%\ii 
bo  crushed  into  a  pulp,  if  a  limb  were  strurk  ;  or  if  the  trunk  itself  were 
injured,  the  vertebral  column  and  lumbar  museles  might  I*  disorganized* 
tlw  liver,  kidneys,  spleen,  htomach,  and  intestines  ruptured.  These  inja 
at  one  lime  erroneiiusly  attributed  to  the  tiction  of  the  current  of  air  set  in 
m'jii^m  hy  the  ball,  wea*  kn(»wn  by  the  name  *i(  **  trtnJ'tmitwtwrm.''  In  some 
of  these  contusions,  gangrvne  of  t\\r  limb  «et  m,  npfMirently  from  the  rapture 
of  the  principid  vessels.  Cannon-shot  more  comnjunly  carried  anay  the  mheit 
thickneas  of  a  jkart.  shattering  a  limb,  teariug  off  the  thick  and  tie«hy  p«rttf 
thigh,  calf,  or  shoulder  ;  or  they  inflicted  the  most  fearful  iujaries  bj 
the  tnink  and  head. 

SvMi'rtiVH. — The  Faia  in  gun-shot  injuries  varies  greatly.  It  u  mtft 
airrcrc  when  a  U^ni-  is  frat-tua^l,  or  a  large  cavity  peuctrated ;  whm  mA 
strnctua's  alone  arc  injured,  a  dull  and  heavy  sensation  is  experieDcod,  wbidi 
has  oflen  boea  oom|uin^i  to  that  oceaisioned  by  a  blow  with  a  stick.     In  nuBB 
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^Bs.  howi'vcr,  the  sufferer  Is  not  aware  tlmt  be  is  shot  till  he  le  told  of  it.  I 
mN  knottn  a  person,  shot  in  the  leg  by  a  pistol-ball,  unaware  that  he  was 
woonded  till  toUl  that  his  \ei^  was  bleeding.  This  is  especially  apt  to  happen 
when  Lbo  mind  is  actively  ctigarred,  as  in  tiie  heat  of  battle.  Heunen  has 
known  a  limb  carried  off  or  smashed  to  pieces  by  a  cannon-shot,  withont  the 
sntTerrr  l»eiug  conscious  of  it.  Macleod  relates  the  case  of  an  officer  who,  in  the 
Criinro,  had  both  leps  curried  away,  and  who  was  not  aware  of  the  injury  till 
he  tried  to  rise.  Heine  records  a  case  in  which  a  eoldior  ran  a  thorn  into 
hii  foot  at  the  same  time  that  he  received  a  ticsh  wound  in  the  arm:  he 
bcgaii  tci  pull  oDt  the  thorn  and  did  not  notice  the  arm  wound  until  a  comrade 
C3tlied  bis  attention  to  the  bloixl. 

In  jriin-sliot  injuries.  Shock  is  always  very  marked  when  parts  of  import- 
Mice,  as  the  head,  chest  aud  abdomen,  or  large  joints,  as  the  knee,  are  opened  : 
uid  itA  severity  is  indii>ative  of  the  amount  of  mischief  iiiflicted.     Thus,  if  a 
Imlk-t  appear  to  have  traversed  the  chest,  but  in  reality  has  been  deflected 
thr  skin,  the  comparative  absence  of  shock  will  serve,  to  a  certain 
it,  lo  prove  that  viw-'eral  mist^hief  has  not  been  inflicted.     In  some  cases 
jk  alone  appwirs  sufficient  to   kill  ;    thus,  a  man  shot  by  a  pistol- 
which  traversed  the   distended  stomach,  died  in  a  few  seconds  from 
tliew  lieing  no  bleeding  of  importance,  or  other  distremible  cause  of 
icdtnie  death  (Taylor).     In  some  cases,  however,  that   are  mortal,  the 
ims  of  shock  are  but  slight. 

.^Primary  Heemorrh&ge  from  gun-shot  wonnds  varies  according:  to  the 

of  the  injury  and  tlu*  size  of  the  vessels  injured  ;  ca-trris  paribus,  these 

i6»  bleed  less  than  other  injuries.     When  the  tleshy  jHirts  (»f  a  limb  are 

»nU«ii  by  u  bullet,  the  bwrnorrhage  is  otleu  very  trifling,  the  ve«sels 

rfsTided  being  small,  and  contu8(?d  rather  than  cut  across.    But,  though  it  may 

be  rtaied  as  a  gcneml  rule  that  gun-shot  wounds  do  not  bleed  much,  yet  when 

■  Iftr^  artery,  as  the  carotid,  iliac,  or  femoral,  is  toi*n  across,  violent  and 

rapidly  fatal  ha?mon*hatre  will  occur — the  vessel  bleeding  as  freely  as  if  divided 

with  the  knife.     Bullet-Wdunds  of  the  large  and  deep  arteries  of  the  chest  and 

»bd(4Dcn  an?  almnst  immediately  fatal  from  htt?morrhage.   The  greater  number 

^f  thoM  who  die  on  the  field  of  battle  perish  from  this  cause.     It  has  often 

been  ohserred  that  arteries  ew.*ape,  though  lying  apparently  in  the  diret^t  track 

')f  a  b«lL     In  such  cases,  however,  though  prinuiry  hjemorrhage  do  not  uvur, 

Lbe  liability  to  secondary  hiemorrhage  is  gr«it.  in  conse(]uence  of  the  artery, 

wbioh  has  tieen  contused  by  the  passage  of  the  bullet,  sloughing  at  a  later 

poiiXU  The  liability  to  primary  hiemorrhage  would  api)ear  to  be  mnch  greater 

ID  woimds  pro<luce*l  by  bullets  nf  very  high  veloL-ity  which  cnt  through  the 

tmels,  rather  than  merely  contuse  thrm.     This    was  indeed  the  exi>erience 

of  the  Cbitian  War  of  IKdi',  in  which  the  Mannlicher  rifle  was  used.     If  the 

wlwle  of  a  limb  V>e  torn  away  by  a  cannon-shot,  the  arteries  of  the  jagged  stump 

not  bli-ed,  for  the  same  ren»jns  that  those  of  a  limb  torn  away  by  machinery 

not ;  TiiL.  the  contraction  and  retraction  of  the  ruptui-ed  internal  and  middle 

and  the  twistinir  of  the  (ibmns  external  coat  over  rin*ni. 
Oim-abot  wounds,  under  ordinary  circumstances  Inflame,  with  ranch 
twaUistf,  Znflltratioii,  aixl  Tension.  That  this  should  be  the  case  is  not 
iai|in«ing  when  we  unnsider  the  nature  of  the  wound  and  the  mode  of  its 
inflictifrn.  Tin*  tissues  through  which  the  bullet  passes  are  violently  contused, 
tbi  pftTta  actually  touchiil  by  the  projectile  are  killed,  and  diosc  n  little  more 
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retnuLe  nn*  1)ruim.'d  lind  ilumuifcd  to  hucIi  an  i'xu*iit  that  if  L'X|>OBed  to 
furtliur  irrilHtion,  us  teiisiou  ur  the  firesencc  (if  putrid  Enittter,  they  readilj 
P^tIhIi,  Tlie  Itoui'S,  if  they  lii'  in  thv  track  of  the  hiilirt,  are  «|)liu(i't>il  at)«l 
fisfiunvl,  and  tin:  fni^meiits  are  displaccrl  and  driven  into  the  stirntuiidini:  mU 
part*.  At  the  ^9X\\m  time  the  bhiod  tind.s  hut  an  iniperfiTt  exit  from  thr 
wound,  and  the  intcrrou»(^ular  planes  >>f  a  hmh  and  any  cavity  that  may  br 
opened  hec/tnie  distended.  The  exudation  fr(>ni  the  injured  soft  parU^  ibik 
netx'ssarily  followB  inimediutely  nn  the  injury,  still  ftirther  diatenda  the  {lan 
with  putresoihlo  tliiid.  Ar  tlie  nature  of  the  external  wniind  usually  render*  ii 
alnioKt  irnp(>S8ihl('  lor  it  to  heal  hy  first  inteututn,  the  whole  (jt' thiJ*  deoom* 
IMMuhle  mtitti.T  is  freely  iu  eomninninition  witJi  the  external  air,  and  or^niim* 
contained  in  the  utmoHpheric  dnst  tind  admission  IVom  without.  Hn's  is  often 
rendered  even  more  certain  hy  piecet*  of  clothini:  and  other  foreiijn  bodiei 
beiiiK  iodpetl  deeply  in  the  tnick  <jf  the  bullet.  Hy  ilic  third  day,  iheKfora, 
we  have  <]evft1opted  in  a  g^n-ahot  wound,  unlesR  *<]>ecial  meann  are  t4iken  t<* 
prevent  it,  one  of  th**  most  dan^^erous  coudit,ions  to  which  a  patient  t^an  W 
exposed — a  larjre  luvuniulation  of  putrid  matter,  deeply  situated,  with  a  totally 
insnflicient  exit  for  the  diechBr^cs.  If  a  bone  be  broken,  or  n  joint  or  one  of 
the  natund  cavities  nf  the  body  be  opened,  the  condition  i&  so  much  the  wunr 
The  bullet  damages  only  the  parts  it  touches  j  theexteiiiiiun  of  tlie  inflammation 
beyond  these  parts  is  entirely  due  to  |)ent-up  and  jtutrid  diBclmrire.*,  Tbu 
extent  of  tisKue  actually  killed  hy  the  contact  of  tlxf  hall  is  conipiOBtiTelv 
limited  ;  the  widc-spreiul  sloughing  that  may  follow  a  gun-shnt  wound  is  dm 
to  the  irritation  of  tension  and  of  the  chemical  products  of  putn'faotire  and 
pyofjenic  organisms. 

Tlie  ordinary  coui*s(!  of  a  gun-shot  woand  is  ns  follows  : — As  soon  as  tbt 
patient  has  rallie<l  from  the  shock  the  temp<;rature  be«:^in&  to  riite.  Hy  tbt* 
seconil  day  the  intlammation.  consequent  upim  the  irrit-ation  of  putrid  matter 
and  the  tension  caused  by  the  abundant  exudation  from  the  injured  tinner 
liegiu  to  Muinifest  theinnelves.  The  fHtin  whicli,  at  the  moment  ^d  infliciinn 
may  have  bevin  but  slitfht,  Itecomes  extremely  acute,  owing  principally  to  tbr 
great  teuKion.  Hy  tlie  thii*d  day  suppurutiou  S4.'t«  in,  often  most  profuse  and 
extensive,  not  only  in  the  track  of  the  balUbut  widely  d)tfuse<l  through  the 
neiijhboMring  parts.  The  ilischarges  are  offensive  from  putrefaction,  and  find 
a  very  imperfwt  exit  by  the  cnni(>arativcly  narrow  iifM?ningfl  of  the  wtmnd. 
C-umetfUeutly  the  patient  suffers  severely  fi'<mi  the  aliHorptiun  of  aeptic  matter, 
the  fever  being  very  high  and  the  (Constitutional  disturhuiiee  very  great;  in 
facty  many  die  about  this  time  from  septic  iiuisoning.  Should  a  more  ready 
exit  be  eNtabli«)irHl  for  the  disehargeit,  the  fever  sub»<ides  by  abont  thts  tenth 
day.  us  uraimlarion»  spring  up  and  limit  the  a1)Sorpt.ion  of  the  product*  of 
pntrefrtcUon.  \  y»erif»d  n\'  gn*at  dani^er  in  gtm-sliot  wounds  ict  that  durim; 
which  the  nK'Iil'Iis  Kcjmrnt'-.  iwiially  from  the  sixth  to  the  twentieth  day.  At 
this  (MTiod  Secondajy  Hnmorrhaga  is  very  apt  to  come  tm  after  flight 
exertion.  Httudens  states  that  this  occurrence  is  most  likely  to  hup[ien  on  the 
sixth  day.  ThiJt  may  l^e  suddenly  fatal,  and  is  always  m*tn'  dang-  r  '  n  \k\^ 
primary  hasmorrluLge,  not  <mly  on  account  of  the  dithcnlty  of  an  hot 

becaiiHC  the  |iiitii*ut  haM  already  l>eeu  weakened  by  ^ptic  if  i  'iki.;i;;.   i.  >;,; 
pnrutjon,  and  fever,     Secimdary  ha-morrhnge  may  occnr  liom  •  i  ,>.s  nrij..r 
than  the  si-paration  of  the  sloughs  and  the  consequent  opening  up  of  a  contoaed 
or  infhimed  artery.     It  may  take  place  fh^m  an  artery  wi>unded  by  a  apicalsa 
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fractured  bunu  :  and  fmm  the  same  rauso  it  may  arise  at  any  period  imtil  till 
taclied  lH>rie  is  aeparate*!  and  the  wound  tinuly  cicaiLrized.  <*hisIiolio,  of  tlu- 
ioau  CoufcderuW  aniiy,  meatiunR  a  case(»f  ilejith  in)m  scdoiidan'  liaimorr- 
on  the  3:;8tU  day  after  a  gun-shot  fnirtiiie  of  the  iipiicr  thinl  of  tlu* 
,  owinif  t*^  a  wound  of  thu  femoral  artery  by  a  detached  ge<|ue8trum, 

lependently  of  this  danger  from  secondary  haemorrhai,^,  the  patient,  if  his 
limb  be  saved,  may  have  to  under«ro  lonji  and  tedious  processes  of  exfoliation 
iif  »1ead  Uine.  and  to  run  the  risk  of  intercurrent  attacks  of  erysipelas,  hospitui 
gftiigrcne,  and  pyaemia. 

Although  u  bullet  wound  in  the  vast  majority  of  ('ases  fiillows  tlie  conrae 
above  describeil,  inflanunution  and  profuse  suppuration  are  not  inevitable 
nmlts.  Middleton  Miehel,  of  Charleslown,  U..S,A.«  ithites  numy  cases  of  gun- 
shot Wounds,  inflicted  by  the  Minic*  rifle  bullet,  wiiieh  henhnl  without  supjmra- 
lioD  even  when  the  bones  wea*  injured  ;  and  nnimi  by  first  intention  has 
uanrred  in  wounds  made  by  the  Fiee-Metford  Itnllet.  Svu-li  cases  arc-  sufficient 
eviilence  that  the  destruction  of  tissue  ciiused  dirci-tly  l^y  the  action  of  the 
ballet  is  not  so  extensive  as  was  at  one  time  supposed,  antl  that,  c<iuld  perfect 
tininage  be  combine<l  with  prevt^nLion  of  de<rompo»ition,  jjan-siiot  wounds 
wjuid  be  robbed  of  half  their  danjrei-s. 

Then;  is  every  reason  to  believe  that  warfare  in  mudern  times  is  fully  as 
dtstrnctive  to  life  as  it  was  formerly,  if  not  much  mon;  so ;  not  in  the  propor- 
tion of  the  killed  to  the  number  of  couihatants  enpaf^ed,  but  in  relation  to  the 
rewveriea  among  the  woundeti.  This  at  first  siit^ht  a|»pearK  i-emarkable,  when 
feoonsider  the  great  advances  that  have  lieen  nmde  in  surgical  tr*earnttint  and 
(Bsaoitary  arrangements.  I!ut  unfoitunately  the  nicnns  by  which  these  gi^at 
idnnccB  have  been  brought  ahuLic  arc  seldom  at  the  command  nf  the  militar}' 
Stti^n*  A  very  large  prtjportion  of  gun-shot  wounds  must  occnr  under  cir- 
"  In '  s  which  render  antiseptic  treatment  uncertain  or  impossible  ;  whilst 
-uuus  number  of  men  engaged  has  yielded  so  large  a  number  of  sick 
ii'iff.junded  that,  after  the  first  few  weeks,  the  sanitary  arran^reuients  have 

itlierio  broken  down  nnJer  the  pressure,  and  secondary  septic  disi.*ases  have 
li. tie  the  most  frightfiil  ravagen.  Moreover,  the  advance  in  surgical  treat- 
.'iit  has  up  to  the  present  rime  ten  more  than  neutralized  by  the  more 

■lily  nature  of  the  injuries. 

Trkatmknt. — The  slighter  auti  superficinl  f;nii-shnt  injuries  generally 
i*|uipe  mei'ely  to  lie  treated  on  tiie  ordinary  ]n'ini*i|ik'S  titat  guide  us  in  the 
SkiDigement  of  contusions  and  iacemtions  generally.  AVheu  they  affect  the 
W.  chest,  or  abdomen,  they  present  so  many  lireumstances  of  sixjcial  im- 
I'lrtanoc,  that  we  must  defer  the  consideration  of  them  until  we  treat  of 
iDJoriea  of  those  regions. 

la  nil  cases  of  gnn-shot  wounds,  certain  mtiiiptii/iftf  nltenfim^s  are  necessary 
'Qurder  to  place  the  sutl'erer  in  some  degree  of  comfort  ami  safety  nuLiI  more 
•lefioiU.'  treatment  can  be  adopted.  It  is  impossible  on  tiie  field  to  carry  out 
attseyitic  treatment  with  the  «ime  certainty  as  in  a  ua-neral  Imspitfil,  but  a 
2H*t  dtal  can  be  done  to  avoifl  unnecessary  contamination  of  the  wound.  The 
f>tf!of  the  tatldier  is  truly,  as  NussJmum  has  said,  in  the  hands  of  the  Burgeon 
fb<j  tint  attends  him.  If  primary  antise[itic  treutment  is  at  once  used,  he 
'illluive  an  infinitely  better  chnuce  than  by  any  other  method. 

U  in  generally  believed  that  unless  a  portion  nf  elothing  or  aome  other 
f<'eignbody  is  earned  in  by  the  btdlet,  the  wound  may  be  i-egardcd  as  aseptic 
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imniediAtely  after  its  infltclinn,  infection  occarrlnir  most  coramoiilj  ait  a  imo- 
8e*|uencti  of  the  introduction  of  an  unpurified  finj^cr  or  probe.  It  i»  thcffrfrti* 
no\s'  laid  down  us  a  rtilo  that  no  examination  of  the  woand  shonUl  1m?  matle 
and  no  oftcration  undertaken,  except  for  the  arrest  of  ha!morrhajj»*  or  iinmf- 
diate  presenntion  of  life,  nntil  the  patient  has  heen  removed  to  a  fieW- 
hoRpital  in  the  rcar^  when^  antise[»tir'  treatment  ran  \w  efficiently  carriefl  ont. 
On  the  field  the  treatment  shonld  an  far  as  jKuwihle  ha  limitei]  to  tlic  ap{»lirs* 
tion  of  a  pad  of  some  absorbent  autisoptic  material,  secuRtd  by  a  trimigQUr 
Laiulkerchief  or  a  bandage.  Thin  first  dressing  is  in  most  armies  carried  bf 
■le  soldier  as  part  of  his  kit. 

■  lu  the  British  army  the  field  chessinjj  is  sewn  into  a  pocket  on  the  inaide  of 
the  skirt  of  the  jacket.  It  consists  of  a  compress  of  charpie  between  layerv  of 
gauze,  a  sejianite  piece  of  ganzx',  and  a  jE^anze  handapo.  These  un?  rL-ndrrwI 
antiseptic  with  ]  in  I,(KHi  Holution  of  corrosive  Hnhlimate,  The  drc^^ins:  ii 
^\Tapped  in  thin  mackintosh  and  wwn  in  an  oater  cloth  coverini?.  A  tablet  of 
porchluride  of  mercury  and  mUt  <p.  208)  mif^ht  be  added,  sufficient  Co  makes 
pint  of  1  in  Mh>  lotion,  with  which  the  akin  micrht  be  washed  before  applrinff 
the  [Mid,  provided  water  could  be  obtained.  Under  treatment  similar  to  thn 
(fun-8hf»t  wounds  have  not  unfrei|nently  healed  by  scabbing,  even  when  impli- 
cating Iw.ne  or  joints,  although  so  fortimate  a  result  cannot  be  relte<l  Dpoa 
bxloform  can  hardly  be  carried  in  any  form  as  a  "  first  dressing"  4iwing  U*  iu 
unpleasant  smell,  bnt  enough  to  dust  the  apertures  of  entry  and  exit  of  many 
woDiids  conid  easily  be  carried  by  the  Surgeon  on  the  field,  and  by  this  meuil 
Hsepticity  rni^^ht  p*)SKibly  be  rendered  more  certain.  All  ideas  of  syriogi 
out  tlic  wound  witli  nn  antiseptic  and  the  insertion  of  drainage-tn^teii  on  iht 
field  are  now  al)andoned  as  impracticable.  If  a  lx>ue  or  joint  lie  injnred*  Uw 
limb  must  bo  placed  on  a  splint  of  some  kind,  extemporized  from  nch 
material  as  may  be  at  hand.  A  bayonet  forms  a  useful  splint  for  the  )e^.  ann. 
or  forearm  ;  and  for  the  thigh  a  rifle  may  be  applied  to  the  outer  side  of  tbf 
limb  with  tlie  8lo<.'k  against  the  side  of  the  body. 

If  there  be  abundant  venons  ha»morrhnge,  the  limb  should  be  miscd  ;  and 
if  this  do  not  arrest  the  bleeding,  a  compress  should  be  used.  If  the  htcmorr* 
luige  tio  arterial,  a  tourniquet  must  l»e  applied.  So.  also,  a  tourniriuet  shoald 
Ih!  employed  if  there  Iw  rapid  dripping  of  blo4Ml. 

If  a  liiid>  Ih*  smashed,  or  torn  away,  a  trMirnitpiet  should  Ir*  Npfil 
the  slunij),  which  must  be  covere<l  up  with  wet  cloths.     The  pri'ssurv 
tournii]uot   will  not  only  arrest  hfrmorrhagc,  but  will  stay  that  spMmod 
quivering  of  the  musfdi-s  which  is  so  painful  to  the  suU'ercr. 

If  the  hc*vd  or  neck  be  wonnded,  the  wound  most  bo  treated  aa 
deaorilv>H.  and  hn?mrirrhage.  whether  fenoua  or  arterial,  shonid  be  arreiMd 
preitflnre  with  the  fiitgeis. 

If  the  chest  lie  shot  through,  the  |)atient  should  1)C  laid  on  the  injured 
and  i-old  <rmployed.     If  etiiphysenui  occur,  or  if  air  (lass  freely  tbrv>agh 
wonnd»  n  htKly-bandagc  must  be  tightly  applied. 

If  the  abdomen  W  wounded,  the  jtatient  should  l>e  laid  on  tho  injured 
if  the  ai>erturc  Ix'  lateral  ;  if  it  bo  central,  on  his  Imck.  with  the  kD««f 
over  a  tog  or  knafMack.  or  other  sup{K>rt.     If  the  iut^^atine  protrnde,  H  tnoA 
be  washed  and  nanrneil  at  once. 

In  addition  to  those  immediate  attentions  which   may  Iw  bcttoviod  i1|m« 
Knfl(*n*rH  from  gun-stiut  wonnds  beforu  they  are  sent  tu  the  boqutal  lor  nni 
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thoilical  treatment,  the  influence  of  the  shock  autl  }iain  shonld  be  c^iTinter- 

i-A  by  the  administnuion  of  n  little  brandy-UDd-watcr  ami  opiiini.rtud  plenty 

rold  wnior  sli'iuM  bt'  j;ivt'n  to  relieve  thirKt. 

-skot  Wounds  in  the  Extremities  may  lie  divided  into  two  great 
in  reference  to  treatment : — I.  Those  that  do  not  requiro  nmputntion  : 
Those  iu  which  Hmpntatittn  is  necefwary. 

I.  Tbof^e  ea^-sof  ^un-ghot  injury  which  do  not  require  amputation  innst 

treated  on  the  prinoiplet*  timt  L-'uide  ua  in  the  manat:enient  of  other  wonnds ; 
Snrg^eou  bearing  in  miud,  iiowever.  that  these  injuries,  unless  they  can 
keptasejttic,  are  especially  apt  to  be  followed  by  Bevere  diffuse  influranialion, 
tod  that  sloughing  is  ver}-  prone  to  occur  in  the  track  of  tli<'  bidl. 

The  firat  p«iint  to  l>e  attended  to  ia  these  cases  is  the  Arrest  of  Hamor- 
rkige.     In  jrencmb  this  may  not  give 

much  trouble  :  but,  if  a  larjre  vessel  be 

iiijtired,  the  loss  of  blood  will  rapidly  prove 

f4iitl.    The  bleeding  may  in  the  tirst  in- 
stance be  stopped  by  direct  presaiii-e  witli 

thr  fingere  on  the  bleeding  part,  followed 

by  the  application  of  the  tuurniquet,  the 

mott  convenient  fonu  being  the  simple 

dtttic  Ittind.      If  this    be  not  at  hand, 

«NiU9  sabstitnte  mast  be  made  ase  of,  such 

«  »  pebble,  of  about  the  size  of  an  egg, 

njlled  in  the  middle  of  a  iKiokot-handker- 

(iiief  and  laid  over  the  art*,'ry,  the  hanil- 

kcrdiief  being  knotted  round  the  limb,  and 

tlitJtt  twisted  up  tightly  with  a  piece  of 

«ick  or  the  hilt  of  a  sword  passed  under 

it  (Fig.  H»;»).     The  wound  in  the  artery 

tnaj  n-nder  amputation  of  the  limb  neces- 

wy ;  if  not,  hsemon*hagc  nmst  be  arrested 

by  nuking  an  incision  down  to  the  bleed- 
Big  vessel,  and  applying  a  ligature  on  each 

"deofthe  wounded  point,  forroAsons  that 

*ill !«  stated  when  we  come  to  8i>cak  of 

Injaries  of  Ai-teries.     In  military  practice, 

Wever,  such  operations  for  primiiry  htemon*hage  appear  to  be  very  rare. 

The  fact  is  that,  if  a  large  arterj-  l»e  wounded,  the  jMvtient  usually  dies  from 

bietnorrLage  before  anything  can  be  done  to  arreat  it.     If  it  pnndl  vi^ssel  only 

t«diviJed,  the  hicmorrhage  will  speedily  ceas*.'  of  itself. 
The  second  point  to  l>e  attemied  lo  is  the  £xtr&ction  of  Foreign  Bodies. 

<Och  aa  shot,  slugs,  or  btdlets,  wadding,  pieces  of  clothing  that  have  been 

Witied  in  with  the  ball,  splinters  of  l)one,  and  (tther  mutters  of  a  like  kind. 

Thii,  for  the  reasons  alreiuiy  given,  should  not  be  mnkrtuken  on  the  field  of 

Wle,  uur  is  it  necessary  to  examine  the  wound  rs  soon  as  Elie  piitient  arrives 

"Mht  hospital  in  all  cases  if  it  is  known  that  the  bullet  \nis  nut  lodged.    If 

mtisi.'ptic  first  dressing  has  been  applied  and  is  drying  on  the  wonnd,  it 

''»)  be  left  in  the  hope  of  scabbing  taking  place,  unless  a  rise  of  t4:'niperature 

*'«!  increased  pain  show  that  supi>nrati'>n  is  comnieticing.     The  moilern  rifie 

'•liltt,  owing  to   its  conical  form  and   its  gi'eat  velocity,  does  not  in  the 

»oi.  I.  X  iL 
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majority  of  Cits*.*8  carry  any  portion  of  the  clothing  with  it.  If  fort^ip;!!  bodiw 
are  carried  into  the  wound  they  will  jjtMUTally  Ix?  found  near  \\\\:  Hftertare  wf 
exit,  throui;h  whir*h  they  may  often  l)e  more  easily  extracted. 

If  the  hutlet  Ii>dgL%  it,  to(;ether  with  uny  foreign  bodies  accouipaDyiD);  il, 
must  be  extnicted  through  the  wound,  or  cut  out  by  a  counter-opening'.    Tbi» 
8ei«uid  oiH-Miiuj:  is  often  of  ji;reat  utility  in  affortling  a  ready  exit  for  Bubseqaent 
disohar^es.     IVIpution  of  the  limb  or  re^^ou  struck  will  often  leiwl   to  the 
discovery  »"f  the  bullet,  when  it  lies  amnnjr  the  musclea  or  beneath  the  »lcia. 
A  coustderatiou  of  the  direction  whence  the  bullet  came,  and  the.  position  of 
the  patient  when  hit,  will  often  direct  attention  to  the  spot  where  the  ball  hi* 
lodged.     If  possible,  the  same  position  of  body  or  limb  should  beaanuDed; 
the  track  of  thu  bullet  will  thus  be  straightened,  and  the  linger  or  probe  can 
Ix*  carried  down  to  it  more  readily.     In  searching  for  bullets  and  other  foreign 
bodies,  care  should  be  taken  not  to  prolK!  the  wound  unnecessarily  from  mftPe 
curiosity,  or  so  as  to  excite  irritation  ;  in  many  cilscs,  the  introduction  <tf  Uie 
finger  is  far  more  useful   than  that  of   the  probe.     The  advice  t^ivcn 
Ambroise  Part^,  three  hundred  years  ago,  with  regard  to  the  examination  of  ga&< 
shot  wounds,  can  scarcely  l>e  improved  ujhiu.     After  recomraendinij  that  the 
examination  of  the  wound  be  ma<le  as  Koon  after  the  injury  as  p<jHaible,  befon 
sttvlling  and  inflammation  set  in,  he  Raya:  "This  is  the  principal  thing:  in  ^* 
{KTformance  of  this  work,  that  you  place  the  patient  in  just  Kuch  a  ptiatatv 
he  was  in  at  the  receiving  of  the  wound  ;  for  otherwise  the  various  m 
and  turnintrs  of  the  muscles  will  either  hinder  or  straiten  the  paaaagc  forth 
of  the  contained  bodies.     You  shall,  if  it  be  possible,  search  for  these  botEn 
with  your  finger,  that  you  may  the  more  certainty  and  exactly  perceire  tbenu 
Yet,  if  the  bullet  be  entered  st>mcwhat  deep  in,  then  j'on  shall  searclt  f 
it  with  a  round  and  blunt  probe,  lest  you  put  the  patient  to  pain."    Tli 
extraction  vf  the  bullet  should  be  accomplishe*:!  without  delay,  iK^fon*  inflamin»-l 
tion  has  set  in,  and  the  lips  and  sides  of  the  wound  have  become  bwoIIcii.| 
Aa  Macleod  justly  observes,    the  extraction   uf  the  ball    removes  a   aoa 
not  only  of  pliysical  irritation  and  suffering,  but  also  of  mental  disqni 
Hullctfl  cannot,  as  a  rule,  be  allowed  to  remain  lodged  in  the   botly  iri 
impunity.     It  is  true  that  in  some  cases  they  become  encysted,  and  so 
to   irritate  ;  but  in  the  great  majority  of  instances  tbey  produce  tofferi 

id  constitntional  disturbance,  and  may  at  last  occasion  fatal  mischief ;  h 
lUhongh  a  bullet  may  continue  fixed  for  yeara,  yet  it  may  at  last,  under 
influence  of  muscular  action,  gnivity,  or  the  absorption  of  fat,  begin  to  mo 
and  give  rm:  to  injurious  eouBei|uences.  The  bullet  should,  therefore,  alwi 
be  removed  Nshen  possible,  bnt  if  it  is  not  readily  found  the  attempt  to  diwxi^ 
it  should  not  Ym  continued  Uht  long,  as  more  harm  may  result  from  Uiis 
from  leaving  it.  If  any  foreign  body  be  very  tightly  fixed,  so  that  it  can 
easily  be  renmvwl,  it  must  be  left  till  loosened  by  suppuration.  Souietiincs 
bullet  in  Hrmly  fixed  in  the  amccllous  structure  of  the  articular  end  of  a 
and  must  Ih-  removed  by  means  of  an  elevator. 

Various  instrumonta  are  usiid  for  the  detection  and  removul  of  bnll 
other  foreign  bodies.     There  is  usually  no  material  difiiculty  in  det«cti 
presinice  of  a  bullet,  by  means  of  an  ordinary  steel  probe  of  sufli&icDl  leu; 
When,  howrver,  the  bullet  is  lodged  deeply  in  the  cancellous  stxiictare  td 
bone,  «r  amongst  nwotlen  and  iufiltrnted  tissues,  the  difficulty  may  be 
Nelaton,  in  the  case  uf  Ganbatdi,  adopted  the  ingenious  de^  ice  of  pattinf 
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Bmcd  with  a  piece  of  un^tazed  j>orcelain  dowD  to  the  suspected  site  of 
1(!C,  and  Dotint{  the  streak  of  lead  left  ou  the  ronffh  surface.     Bullet- 
ftora  have  also  boea  contrived,  in  which,  by  an  arrangement  of  two  in- 
llated  metul  prol>ea  in  a  cannula  connected  with  a  galvanometer,  the  galvanic 
ait  is  completed  when  the  bullet  is  touched,  and  the  needle  uf  the  gal- 
BnomeCer  deflected ;  or,  inste^id  of  the   latter   instrument,    the    ordinary 
lep^ph  alarum  may  be  intvrp<ised,  the  bell  of  which   riijt,'s  when  the  circuit 
oompleted  by  the  bullet  or  any  other  metallic  bo<:ly  being  touched.     These 
OQft  or^ntrivanccs  are  luore  ingenions  than  priictical,  and  may  be  looked 
n  as  sorgicjil  toys  rather  than  as  useful  instruments.     For  the  removal  of 
iUetB,  lon^  und  strong  forceps  are  required,  the  action  of  which  may  be 
led  by  a  scrpw  proh<\ 

The  ffiintera  produood  by  the  passage  of  a  ball  through  a  bone  are  more 
ruDfl  and  larger  when  the  injury  has  l)een  inflicU.Ml  l)y  a  conical  nfifi- 
A.     The  impetus  of  this  projectile  is  so  great,  and  its  wedge-like  action  so 
ctivi:,  timt  the  bone  struck  is  shattered  iut^i  a  number  of  fragments,  as 
split  longitudinally,  often  to  a  great  extent.     These  fragments  arc 
itacfaH  to  a  greater  or  less  extent  from  their  connections  with  the  soft  parts, 
"  carried  out  of  the  axis  of  the  limb.    Dupuytren,  who  was  fond  of  systema- 
daasitiod  splinUM-s  of  this  kii\d  nnder  the  three  heads  of  primary, 
,  and  ttrfvirt/,     Ptimart/  splinters  are  carried  completely  across  the 
detacht><l  from  the  soft  parts,  and  lodged  near  tlie  aperture  of  exit. 
y  splinters  remain  ntill  attached  liy  a  strip  of  periosteum  or  fibrous 
s  iiriictry  are  those  portions  of  bone  which,  from  the  violence  done  to 
often  necrose  and  &c|>urate  at  a  subsequent  period.    The  treatment  of 
^lilTerent  kiud8  ^d  8]ilinter8  must  necessarily  vary.     The  primary,  which 
^^^^adj  complf  I'cly  delaclKil  and  arc  inca^^table  of  cousolJdu&ioii,  must  be 
^^H  as  forrign  bodies  and  extracted.     The  secondary,  if  very  icHtse,  must 
PVt  removed  ;  but,  if  more  firmly  6xed,  they  may  be  pushed  into  the  axis 
;  the  injarcd  bone  and  left,  when  they  may  become  consolidated  by  callus, 
id  so  serve  in  the  reciinstruction  of  the  bone.     The  tertiary,  which  do  not 
IpanUe  until  after  about  six  or  sc^ven  weeks,  must  be  removed  a^  soon  as 
JaHilu ;  if  they  l)e<*ome  engaged  in  a  mass  of  callus,  it  may  be  a  considerable 
M  before  they  are  loose  enough  to  be  removed  ;  and,  until  then,  sinoses 
Miliag  down  to  them  will  remain  open  even  for  years. 
The  reauiun  of  comminuted  pun-shot  fractures  may,  in  appropriate  cases, 
RiMiitfed  by  resection  of  the  fractured  ends  of  the  btjues.     This  plan  has 
n«n  rapecially  snt'cessfnl  in  the  lx>ne9  of  the  upper  extremities.     After  re- 
*Ktioti  of  the  i'udj*  the  fi'agments  may  be  kept  in  iippisition  by  metallic 
ntar»,  as  suggested  by  Howard,  of  the  American  army. 
I   la  those  ca^'s  in  which  small  shot  are  lodgei]  under  the  skin,  they  may  be 
^W>rf  ooi  by  lH*ing  cut  down   to  with  a  fine  scalpel  ;   when  more  deeply 
P^ptd,  tio  iitlnnpr.  hIiouM  Im?  uiatle  to  extract  them. 

Tbe  Treatnent  of  tho  Wound  itself  must  be  conducted  on  ordinary 
[Kc|ic4l  principle*.  \a  ha«  already  been  stated,  there  will,  us  a  rule,  be  violent 
Bi^iDation  and  sloughing  along  the  whole  track  of  the  ball,  unless  deoom- 
P<i"uiita  can  Ix*  prevented  ;  although  instances  have  been  recorded  of  primary 
•■fit  ia  |run-sh<tL  wounds,  uncomplicated  with  fracture  or  the  lodgment  of 
**i8n  bodice,  even  without  any  8j>ecial  mode  ((f  antiseptic  treatment.  The 
[Fifeapil  poinu  to  bo  attended  to  are:  to  limit  inflammation  by  rest,  drainage, 
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and  the  use  of  antisepticfl,  to  wntcli  and  farilituto  the  BPpnratinn  of  nfonpH 
ahould  (liuy  fnruif  and  t<»  pay  aL-nipuluus  attention  lo  clL'uiilinr^ss  Mnd  the 
jfeueml  hy»;i».'uic  surroundiDjjra  of  llie  patient, 

By  adoptinc  Bume  forn:  of  a/tiijttfftiir  trfatuu'iit.,  influmniuliun  mny  br 
limited,  and  the  fonnation  of  sloughs  avoided  ;  in  iHitJi  oivd  nnd  miUtan 
practice  the  repair  of  ^m-sbot  fnictnas  without  Huppuration  hiu  been 
frequently  obtained  by  this  mode  of  dreasin*;. 

In  cases  occurrin£:  in  civil  practice  the  employment  nf  antifu^pticj*  witJi 
all  necclfnl  precautiouB  is  easy,  and  the  re8iilt«  are  corrc«p<.>nd]ngtr 
sntififactory.  Kresko  has  published  u  8eri<«  (»f  tweiity-tliroe  awea  nndfT 
the  care  of  A'dlkmann  in  llulle,  treated  by  Htrict  antiseptic  dreminf;  with 
enlargement  of  the  apertures,  lH>th  of  entry  and  exit,  to  fai^ilitatu  draitttgt 
Of  these  twn  died — one  a  perforatinjj  wound  of  the  skull,  and  one  woaiidor 
the  abdomen  ]}erforuting  the  liver,  kidney,  and  pleura.  The  twenty -om;  OMW 
that  re(*overed  were  the  following  :  tive  flesh  wounds,  two  Hesh  wound* 
re<|uirinp  primary  ligature  of  the  femoral  arterj*  for  btvmorrliiiffr,  two  of  tb* 
arm  Avith  fnu?ture,  funr  wounds  of  the  knee-joint,  two  jierfomtinir  wonndsof 
the  nkull.  and  m\  of  the  chest. 

In  military  prnctice  it  is  to  be  hoped  that  the  Ri'mpler  nnxies  at  drti«tn<f 
now  adopted  will  make  it  (tossible  to  carry  out  eRicient  antiseptic  tmUmrBi 
even  afler  kucIi  battles  w^  those  of  the  Franc(»-Cierniiin  war.  At  the  trme  of 
the  Kusso-Turkish  war  of  lM7(I-77  the  ueuerally  actt'iited  antiseptic  tnntQieat 
was  that  by  meaufl  of  e-arbolic  acid,  including  the  use  of  the  spray  lUki 
the  gaur.e  dressing,  and  several  of  the  Rnn^ian  Sui^cons  attempted  thk 
Bergmann,  however,  aconrding  to  Surgeon-Major  Melladew,  found  it  in- 
po«aible  to  carry  it  out  with  anything:  likr  completeneRA  at  the  crossing  of 
the  Dnntibe,  where  the  wounded  were  comparatively  few.  The  river-walcr 
was  full  of  Hand  and  mud,  which  Bo<jn  choked  the  spray-prcKlnn  ris,  %aA 
rendered  them  usoless  ;  and  no  amonnt  of  carbolic  acid  was  sufKciciil  Ui 
purify  it  80  as  to  take  away  its  foul  Rmell.  Then,  again,  the  akin  of 
woundf^l  soldier,  begrimed  with  the  dnst  and  sweat  of  long  marches, 
not  l>e  cleansi'd  with  the  appliances  usually  at  hand. 

But  yet.  notwithstandinj,'  all  thew.-  drawbiicks,  the  antiwfitio  t 
did  more  than  had  ever  lx*eu  etTected  by  any  other  ;  for  it  wm*  by  mi 
that  Bermnann  and  Ifeyher  saved  almost  all  their  cases  of  gnn-tihot 
the  knee-joint.  Ueyher,  who  had  provided  himself  with  all  tho  matehali 
Lister's  cjirlxdic  piuze  treatuiout,  adojited  two  modes  of  dressing.  If  thf^ 
aperturen  of  the  wound  were  very  Amall.  antl  no  foreign  l>odies  or  aplintctff  0^ 
\touv  rtfiuin-d  removiU,  he  dimply  washed  the  akin  externally  with  ]  ia  S*^ 
solution  of  carbolic  acid,  and  applied  a  dry  ^auze  drei^iug,  which  ms  li^| 
untouched,  the  wound  bcin^  allowed  if  possible  to  heul  by  S(«l)biiig  beaoillH 
it.  If  the  a|)ertun'fl  were  lanre,  and  splinters  of  Ih>uc  had  to  bv  remoTcdttH 
carrictl  out  KiHl^^r's  treatment  in  all  its  details  with  >  i    of  the  WM|^| 

draimif^e,  nnd   n-|K'uti-d   drtttsiit^s.     By  l)oth   these    i<  treatoiflll^^B 

oliCained  a  larj^e  mejwnre  of  iincct>fl.  ^M 

The  Itcftt  minle  of  rarryinfjout  the  antiseptic  treatment  is  still  nnd»*»'-*^""'--^B 
hut   |MTchl(iride   of  mercury   seemjt   the   moat    pracLiouIly   usenil    .  4 

rlcnnin^'  the  nkin.  dibinfe«-tini:  the  woundit  an<l  im|'T>  the  oxvsa&i^l 

CarUilic   acid    would    only    he    rv(|uirx!d    for   the    ii  ^    oaed  dilrii^| 

o|ieratiuu8.    Tbv  advantiiget  of  the-  |*crch1oridc  are  tliat  it  can  be  carried  IH 
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t\\<\  fitrm  ami  occupies  little  space  ;  it  is  one  of  tJie  moet  powerful  of  all 
I'tio-S  anrl  tlk'    Surgeon  himself  nr  his  assistants  can  by  means  of  it 
vanlj  convert  any  nl«orbcnt  substance  int^j  an  etHcicnt  antiseptic  dregsinp. 
^whioh.  when  applied,  may  l)e  left  undisturlieti  as  a  lasting  dressing  in  a  large 
iportioD  of  cngGs. 

The  nse  of  i4Mlr»fonn  is  Ptnmgly  lulviwated   by  some  Siirj^wms,  but  it   is 

ibtful  whether  it  would  pn)ve  as  efficient  as  the  i>erchloriiie  i»f  mercury  in 

Teution  of  the  efl'eet^  of  the  unavoidable  overcrowding  which  follows 


order  to  limit  the  inflaiumation,  it  was  in  former  times  a  common 
with  military  Sur^jeons,  and  still  is  so  with  the  French,  to  enlarge  by 
n  ihe  wonnd  made  by  the  ball,  with  the  view  of  providing  a  Ix-tter  exit  for 
and  preventing  tenj*ion.  John  Hunter,  who  regardetl  the  iiifiam- 
and  sloaghiog  that  occur  in  gun-shot  wounds  us  deitendent  solely  on 
otmtnsecl  nature  of  the  woand,  maintttined  that  this  practice  only  super- 
her  injury  to  the  one  already  inflicted  by  the  bullet ;  and  following 
Britigh  Surgeons  have  employed  the  knife  in  the  early  stages  of 
fU^ftbot  wounds  only  for  tlie  purpose  of  faeilitating  the  ligature  of  bleeding 
vmkIb,  or  the  exlriiction  of  foreign  bo<lies.  In  the  more  advanced  stages, 
lnHrener,  [Ve«  uicisiones  wliich  should  be  made  in  the  direction  of  the  axis  of 
ih^  Hmh,  are  commonly  n^quired  in  order  to  lessen  inflammatory  tension,  to 
pRTcoi  the  extension  of  sloughing,  and  to  favour  the  escape  of  discharge. 

the  present  time,  however,  when  the  necessity  of  peifect  drainage  is  so 
lindGrstood,  it  becomes  a  question  whether  it  would  not  be  better  practice 
enlargt?  the  wound  when  it  is  evidently  too  small  to  give  a  perfectly  free 
ii  to  tht  discharges.  Such  a  line  of  practice  undoubtedly  facilitates  the 
tiB<>ptic  trcittment,  when  union  by  scabbing  is  not  obtained,  as  it  renders 
ht  cteuBing  of  the  wound  more  easy,  and  for  this  reason  it  was  adopted  by 
VtAkmann  in  the  cases  before  alluded  to. 

If  the  Surgeitn  is  unable  to  a<lopt  any  antiseptic  dressing,  the  best  mode  of 

ioiKiimg  inHunmatiou  in  a  gim-shot  wonnd  in   the  early  stages,  and  more 

opecially  in  hot  cHmutes,  is  cold  irrigation,  or  if  iH»ssilile  the  application  of 

4iy  cold  hj  misans  of  ice  in  india-rubber  bags,  conjoined  with  drainage  and 

^.    K%  safipuration  comes  on,  warm  applications  must  lie  substituted  for 

Ko  as  to  ha.strn  the  formation  of  matter  and  the  sejMiration  of  the 

--^.^  whihit   diainfectanta  should  be  freely  used  to  the  whole  cavity  of 

ifc^wwmd.     All  bagging  and  burrowiugof  matter  must  be  carefully  guarded 

•fittit  by  inipiiliou,  pressure,  drainage,  and  counter-openings.     Free  incisions 

■iy  aliM)  now  lie  r4;<iiiired.     These  should  not  be  dclayeii  too  long.     They 

••yhe  rcquirt<l  for  thn.'e  puritoses  :  first,  to  relieve  the  tension  resulting  from 

niftllftiion  of  (be   limb    by   inflammatory  effusions  ;   secondly,  to  o{)en   up 

pwnient  collertions  and  give  exit  to  the  decomposing  discharges,  and  thus 

*<»  itlieve  the  constitutional  disturbance  dependent  ujion  the  absorption  of 

l**  chemical  prudnclioMS  of  puti'efactiun  :  and  thirdly,  to  cxlruct  splinters  of 

rt.ions   of  clothiriL',  ami    other   foix-ign    bodies   that   could   not    l)e 

.  lu  ibc  first  instance.     When  the  intlammution  is  very  acute  and  will 

M  vi(-]d  to  the  measurcn  just  enumerated,  it  has  been   recommended  U) 

MBjifWB  or  tie  the  main  iirtery  leading  to  the  part ;  there  can  lie  no  hann  in 

('Jing  tbe  former,  but  the  latter  is  not  justiHuble.     At   the  jieruKl  of  the 

tMKniDg  and  x^pHfation  of  the  sloughs,  there  is  always  especitil  danger  of  the 
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Bopervcntion  of  couBccntive  htemorrhagc.  The  patieut',  onistxiucDlly,  at  tli» 
time  rpquiitis  to  be  carcfullj  watched  :  if  the  wound  \\e  in  the  vicinity  of  i 
lar^c  vcGHel,  a  tounii((Ui*t  Khotild  l>u  placed  luusely  round  thu  h'mb.  so  oa  to  U* 
screwed  up  at  a  moniL'Ut's  nuticse ;  and,  <m  the  uc<;mTence  of  hk<odi«jf,  lb« 
arter)'  must  be  hpiturcd,  if  {>ugBibU\  at  thv  Hoat  of  the  wound,  or,  if  tliM  lie 
not  pructicuble,  in  the  mrist  convenient  situation  ubuvc  it.  If  LhiH  do  DuC 
urresc  the  bleeding^.  recourse  should  be  had  to  amputation. 

Serious  resoltSt  such  as  abscesses,  profuse  discharges,  o8teoiii_velitif>.  necrotis, 
and  the  separation  of  splinters  of  bone,  mu«t  be  siibAoquently  Inukod  for  in 
many  cases  :  and  these  results  ni»\y  be  i>rolon^'<l  for  many  yean*,  at  Isst 
perhaps  weorintr  nut  the  |ratient  if  the  cause  of  irritation  Ih.'  not  removed. 
Thus  General  Bern  a'quired  to  have  u  bullet  removed  by  List<m  fnim 
external  condyle  of  his  femur,  nineteen  years  after  it  hnlj^ed  there  \ 
Mar»lial  Monoey  died  from  the  effects  of  a  gun-shot  wound,  forty  years 
its  rvceipt.  A  soldier  who  was  wounded  at  the  storming  of  the  iiedau  died 
under  my  care  in  the  University  College  HospiUtl,  two  yeai's  and  a  half  after 
that  event,  of  exhaustion  resulting  from  a  large  tumlmr  absoesit.  On  examitu- 
tion  it  waa  found  that  the  bullet,  which  hiul  entered  the  left  side  of  the  ch 
woundcMi  the  hinj;,  traversed  the  diiiphraf^m,  notohcd  the  Kpleen, 
between  the  kidney  and  Rupnirenol  body,  and  iTorforatcd  the  ^pino,  was  lyinjf' 
encapenled  on  the  right  side  of  one  of  the  vertebra.*,  preHaing  iijM>n  tJu-  ri^ 
renal  vcsaels.  Us  irritation,  and  that  of  the  sequestra  from  the  injured  apiiifi^j 
produced  the  abscess,  from  the  effect  of  which  the  fMitient  died. 

The  aperture  of  exit  usually  heals  sooner  than  the  apertnre  of  entry,  pro- 
bably owing  to  the  more  extensive  sIoui;hiug  that  oflen  takes  pluoo  round 
latter. 

II.  Ampntation  is  required  in  gun-shot  injuries  in  two  classes  of 
very  diwsitnihir  lu  character. 

First,  in  eases  in  which  the  limb  is  wholly  or  in  port  carried  awajorso 
shattered  that  there  conld  be  no  doubt  in  the  mind  of  any  Surj^eon  iw  to  the 
neces^sity  for  immediate  ampiiUition  ;  and  secondly,  in  variuus  cases  in  wfaic; 
n  Sur>;eon,  judging  sulely  trom  the  accidents  of  civil  life,  mi^dit  not  at 
think  tlie  operation  necessary.     For  example,  in  a  bullet  wound  of  the 
joint,  the  apparent  injuiT  may  be  very  slight,  yet  expiTienw  has  shown 
an  attempt  to  save  the  limb  uuder  cin-nmstances  in  which  efficient  anUitptio 
treatment  cannot  l)e  adopt-fd,  rarely,  if  ever,  succeeds. 

The  fullowin^  is  a  8[>ecifiration  of  the  chief  c^mditioiis  in  which  ampotatkn 
is  riKjuirnl.  We  have  still  to  learn  how  far  the  use  of  antis^'pticx  will  enaUe 
us  U)  moflify  Home  of  these  rules;  but  it  is  pntbablc  that  the  military  Sorjrcon 
of  the  futtin'  will  not  always  have  the  nccc«sary  materials  ar  hr^  .1  for 

strict  antifieptie  treatment,  and  he  must  then  l>e  Rinded  iu  hiH  j  k  bk 

experience  of  former  tinier,  and  resnrt  to  amjiutaliwu  in  trases  m  which,  under 
more  favourable  eonditinus,  there  mi^^ht  lie  a  fikir  prifSptrt  of  fuviug  the  lixDh,. 

1.  When  th«  whole  limb  is  carried  olf.  a  ragged  stump  mcivly  being  kft 
■0,  likewise,  if  the  limb  l>o  completely  crushed  and  disorirjinised  though 
left  attached:  or  attain,  if  the  principal  vessels  be  injured  and  the  soft 
r«rrie<l  away,  tliouirh  the  Imne  1"m.*  intiiot,  llii-  limb  i^annot  Ix'  pres^n'ed. 

:?.  Amputation  is  iMjiefrially  necessary  in  some  of  the  m<jn*  seriuus  toji 
of  the  lower  exta*mity.    Thus,  if  a  bullet  divide  the  femoral  nrmli  or  ihf 
sciatio  nerve,  and  splinttrr  the  thigh-bone;  or  if  the  sciatic  nerve  and  soft  parts 
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the  back  of  the  tbigb  be  carried  awnj,  although  the  vessels  and  iione  be  left 

minjured,  the  caac  isoae  for  nmpuUiiion.    Ir  ruuy  be  stated  pei»er:illj  (though, 

doabtless,  therc  art'  exceptions  to  this,  as  to  all  jjcneral  pules  in  Biirjjerv)  that 

io  the  case  of  si  compoumf  /raclure  vf  Uu.'  lotrtr  third  of  iho  femur  (K-ciwioned  by 

gon-ehot,  amputation  is  the  safer  practiL-e,  unlesri  the  fmtient  is  likely  to  be 

-placed  in  exceptionally  favourable  circunistanceH  niler  the  wound  and  the 

pfinrgeon  has  at  his  command  all  the  meaiiA  necessary  for  efficient  auciw'ptic 

treatment. 

The  mortality,  however,  after  amputation  for  gun-shot  injury  of  the  upper 

Iiwo-ihirdx  of  t/tfi  thtgh^  is  so  great  that  many  Surgeons  have  abandoned 
the  operation  in  theae  eases,  and  professional  opinion  is  unsettled  i\&  to  the 
coux«e  that  aliould  be  pureiied.  In  the  St^ilcswig-Holstein  war  of  184-9,  it 
lieuame  a  question  with  many  of  the  German  tuid  Dauinh  Sur^eoiia  whether 
this  operation  should  be  continued,  or  whetlier  the  patient  would  not  have  a 
better  chance  if  the  injury  was  treated  on  ordinary  principles  as  a  corapuund 
fraciare.  At  the  siege  of  .Sebastop^jK  the  mortality  after  amputation  in  the 
upper  third  of  the  thigh  was  so  great  in  the  Russian  Army  that  the  Surgeons 
abandoned  the  o{»eration.  On  the  other  hand,  it  is  stjitod  in  the  Report  of 
Bla^k  Sea  F'lect.  that  to  attempt  to  save  the  limb  in  any  case  of  gun-shot 
fracture  of  the  thigh  was  to  enttuuger  the  patient's  life.  In  the  Crimea, 
ftccordiug  U)  Maoleod,  a  bad  couipnund  fractuiv  m{  the  tliigli  from  gun-sliot  was 
fTnonymons  with  death.  This  wa**  partly  owiug  to  the  bad  health  of  the 
iroope,  and  pirtly  to  the  terrible  effects  of  coniciil  balls. 

Macleod  states  that,  althnaj^h  he  made  every  inquiry,  he  could  hear  of  only 
rltfee  cases  in  which  rei^overy  had,  in  the  Crimea,  followed  a  compound  fracture 
of  the  uppei' third  of  tlie  thigh-ltone  without  amputation.  But,  exce|itioiniI  as 
wereMch  recoveries,  he  states  that  they  were  not  m  rare  as  after  anijtntation 
for  similar  injuries:  as  indeed  whs  proved  by  the  fact  that  not  one  jtatient 
recovered  aft^^r  amputation  at  the  hip-joinu  Hutin,  the  Surj^eon  to  the 
Inralide?  in  PariH,  was  able  tn  diwfivpr  twenty-fonr  cases  of  recover}*  after 

Ii-ompoiind  fracture  above  the  middle  of  the  ihi.Lrli,  but  no  case  of  recovery  after 
amputation  for  injuiT  of  the  same  part.     In  the  Uritish  army  in  the  Crimea, 
the  imputations  in  the  npjier  third  of  the  thigh,  which  must  have  l)een  for 
compound  fractures  low  down  in  the  bone,  were  fatal  in  the  mtio  of  «<i  per 
cent.;  of  those  in  the  raiildle,  prohably  for  injuries  of  the  lower  articular 
>       end  and  knee,  iJo  per  cent,  dterl :  whilnt  of  those  in  the  lower  third,  which  must 
■    have  been  for  injuries  of  the  knee  and  Iig,  the  njortality  was  replaced  to  ."M'l  per 
p    cent.    The  conclusions  at  which  ilacleod  arrives,  after  a  careful  inquiry  into 
this qaestion,  are  so  important,  that  \  give  thetn  in  his  own  words,     lie  says: 

I"Ca(ler  circuraBtancea  of  war  siniilnr  to  those  wiiich  occurred  in  the  East, 
we  ought  to  try  to  save  compound  ciiinuiiniited  fractures  of  the  thi^h  when 
»itualed  in  the  npjxrr  third  ;  but  immediateainputatirtn  should  lie  had  recimrse 
CO  in  the  case  of  a  like  accident  occurring  in  the  middle  and  lower  thirds." 
la  the  civil  war  in  America,  ^he  opinions  of  Surgeons  appear  to  have  been 
tlivided;  and  the  couclnsion  arrived  at  seems  tu  have  k^en  that,  provided 
iLe  large  vessels  and  nerves  were  mib  injured,  and  the  cirrunistunces  in  wliJch 
the  patient  was  placed  as  to  cfinveynnce  not  too  iiufiivourable.  the  chance  of 
wcovery  would  lie  equal  whether  amputation  were  perffiniied  or  an  aLtempt 
Uttde  to  save  the  limb.  But  even  in  these  circumstauces  Hamilton  states 
that,  altbongb  his  experience  in  that  ga^at  war  has  led  him  to  the  conclusion 
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ihat  in  the  upper  third  life  is  least  haznrdod  bj  ati  att«mpt  to  save  thp 
limb»  ill  thu  luiddlu  thinl  conscrvabiaiii  uiid  uinputatioit  afford  aii  ef]ual 
uhaiR-c,  whilst  in  the  lower  third  of  the  thigh  the  chances  are  in  favour  of 
amputation.  This  is  u  conclusion  very  siniihu'  to  that  un-ived  ut  h\  the  liritisli 
Surpeous. 

When  an  attempt  h  made  to  save  the  limb,  the  sVin  should  bo  cleaned  on  the 
field  of  battle,  if  [xiseible,  with  some  stn^ng  luutseptic,  and  the  limb  envelopwl 
in  a  larjje  muss  of  sttme  absorbent  nntiw-ptic  dressing,  over  which  a  plB»t<r-o{- 
Pans  l)unda«re  should  be  applied  as  soon  as  the  [Kitient  ivaelies  the  tWd 
ho6pilaI.  This  divssin.^  may  be  left  untouched,  nnless  some  special  rircum- 
btanocfl  require  its  removal,  for  some  days  until  the  patient  rvschcs  the 
hoapitiU  in  which  the  further  treatment  is  to  be  carried  out.  In  wxm 
i*Mre  cjLses  healing  will  take  place  under  a  dry  scab.  If  at  the  end  of  foor 
days  thn  puiient  is  suiJ'erinjf  no  puin  and  is  free  from  fever  this  fortunate 
result  may  be  looked  for;  in  other  cases  the  primary  *intssini;  shunld  \m 
removetl  about  that  time,  and  during  its  further  jjropresa  the  «»:  murt  he 
treated  by  extension  and  eouutvr-extension,  and  the  free  use  of  antiseptics, 
imd  the  limb  may  Iw  securely  fixed  in  a  ytlaster-uf-Paris  apparatus  irith  i 
window  opjHisite  the  wound. 

.S.  In  gun-shot  fractures  of  the  bones  of  l/ir  U(j^  amputation  Irecomes  ncovsairy 
if  the  tibial  artericA  be  injured,  or  if  the  knee  k}\'  ankle-joint  be  Iwidly  vroundtd. 
If  the  injury  be  in  the  middle  of  th<!  leg^  at  a  distance  fh>m  thcae  joinu,  wid 
provided  there  be  not  longitudinal  fissuring  of  the  iKme  leading  into  them, 
much  may  bo  done  to  save  the  limb,  by  tiie  extraction  of  splinters  and  the 
removal  of  sharp  and  angular  fragraents  of  bone,  the  limb  being  put  Dp 
in  the  plaster-of-Paris  uppanituj*.  In  such  cases,  the  patient  may  recorer 
unth  a  shortened,  but  otbenvise  useful,  limb. 

4.  <iun-shot  wounds  of  t!ie/oo/,  if  p)erforflting  and  splintering  thn  Iaiu^ 
may  c^minuirdy  be  saved  by  antiseittic  treatment,  Itut  if  this  Ik;  not  |MtsKih|o  lb«y- 
rxHinirc  amputation,  either  at  or  above  the  ankle.  Those  of  the  hwui  areof 
special  interest  ttowx  their  fVequeney,  in  consequeut^e  of  the  bursting  of  gaw, 
or  of  powder-fiask  explosions.  In  these  cases,  however  extensive  the  injury 
may  be  that  is  inflict^'d  upon  t\\\i  hand — fingers  being  blown  away,  the  thiunb 
thri»wn  back,  and  the  metJicurpal  bones  splintered — We  tnust  endeavour,  if 
possible,  to  save  n  [Kirtion  of  it,  if  it  be  only  one  or  two  fingers;  and,  oiritif* 
to  the  great  ivparative  power  possessed  by  the  hand,  we  shall  often,  in  the 
worst'looking  caBcs,  tie  able  to  accomplish  this.  If  the  thumb,  witti  ooe 
linger  as  an  opponent,  (!au  lie  pivserved,  it  will  t»e  of  more  service  U\  the 
patient  ttuin  any  urlitirial  eontrivunce.  however  nigeniously  made. 

5.  It  may  hitjipen  (hat  antputution  lH.TfimeE  necestiary  in  the  latter  stagM  <rf 
gan-ithot  injury,  in  (-ons4.-(p]rm*e  of  mortilic4ttion.     In  tlii.'se  ein'niii«tuncc»  { 
must  Ik.'  prai'ttsixi  without  delay,  and  without  waiting  for  the  lineof  »vfiaraii*i 
)f,  in  consc^jucmx'  of  long-continuefl  sutTering  and  discharge,  the  l»atiai 
health  become  gn>aity  det4<riorated,  and  the  limb  remain  a  nsi'le»8  appeoH 

^Dput^tion  will  at  IhsI  t)e  imperutive. 

W'  ^'  liuii-^hoL  iiijurir*8  tii  jvtutfi  urc  necessarily  most  serious  and  fMi-4 
dani-vr  depending  on  the  size  und  i-imiplexiiy  of  the  articulation,  rather  lli 
on  thtf  ejitenl  of  the  injury.     Wouuds  of  any  i»f  the  three  largi*  joint*  of  i 
lower  extremity  ai*e  especially  dangerous :   those  of  the  up(>cr  extrumily 
more  commonly  recovered  fVom.    The  fact  of  a  joint  being  wounded  it  gpe 
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^^VwHoOBvnonr^h  Crom  the  direction  taken  br  the  biill,  the  comminution  of 
I^PImmi,  and  ]K'rhu]>8  the  egcnpG  of  ayiio\  iu ;  but  n  joint  mar  ho  fatally 
iiijared  by  the  lunj^itudirial  sph'ttinp  of  the  bone  into  it,  although  the  bnUet 
Las  not  piiesed  within  some  inches  of  it. 

Itt  bolN't-wuiindB  of  joints,  excision  may  bo  advantajroonsly  sabatituted  for 
ainpastotioD  in  cases  in  which  the  soft  partB  an*  not  too  extensively  torn,  the 
lMg«  nerve*  and  vessels  are  uninjured,  and  the  shaft  of  the  bone  is  not  too 
widely  splintered,  the  mischief  being  confined  chiefly  to  the  articular  ends. 
Ballei'Woiiuds  of  the  h/<off^  unk,  or  irochant^rs  of  iht^  fannr,  iffiUnterinf/  (he 
into  ihr  artirukUiofiy  are  necessarily  most  serious.  If  they  be  left,  to 
p^inlive  treiUmcnt,  the  tieath  of  the  patient  may  be  considcrc-d  rs  almost 
iufviuiblc  :  if  amputation  at  the  hip  be  performed,  the  pro8i)cct  is  bettor, 
and,  ihoutih  desperate,  the  case  mnst  not  bo  considered  hopeless.  This 
i<  well  illustrated  by  the  result  of  amputations  in  the  American  Civil 
Wht.  In  Primary  amputations  at  the  hip-joint  for  gunshot  injury. 
the  mo't.dity  was,  according  to  one  estimate,  1)4,  accordinj:  to  another, 
which  r  think  more  correct,  84  per  cent.  All  Intfrnmiutte  amputations  were 
ttHhX  ;  the  tSftomUiry  ones  only  at  the  rate  of  77  per  cent.  If  the  shaft  be  not 
too  much  implicated,  it  is  probable  that  the  l»est  hope  lies  in  excision  of  the 
splintered  head  *A  the  bone,  and  careful  removal  of  the  loose  ftagmenta. 
This  operation,  originally  prop<«ed  by  fruthrie,  and  first  successfully  performe<I 
by  0*L4MTT  in  the  Crimean  war,  presents  the  moat  reasunablo,  thouprh  but  a 
deader,  hope  of  safety  to  the  p;itient,  and  should  aceonlingly  Ihi  |)nictifled. 
With  this  view  the  wound  must  be  laid  freely  open,  loose  fmgmeuts  extracted, 
and  tlie  upper  end  of  the  bone  detached,  tunied  out,  and  sawn  otf.  Of  six 
eMcv  in  which  this  was  done  in  the  CVimea,  one  patient,  O'Leary's,  recoTered. 
Gnrit,  who  has  collected  all  the  cases  of  excision  of  joints  for  guQ>«hot 
voomlg  which  have  lx.»en  recorded  siuce  1702,  states  that  excision  of  the  bip 
hts  been  jierformed  130  times  ;  IC  of  the  patients  recovered,  1^2  died,  and  the 
nemlt  of  the  remaining  case  is  uncertain.  * 

Balkt-wounda  of  the  htfif-Joi/it  are  among^  the  most  serious  injuries  in 
SBTfery  ;  and  this  whether  the  iDfmes  be  mneh  conmiinnted  or  not,  provided 
tb«  e|Hplmi8  of  the  tibia  or  femur  be  perforated,  or  the  articulation  be  fairly 
tnrencd  or  even  jwnetrated  by  the  ball.     Prior  to  the  Ainericau   war  there 
ww«  sei'en  cusi's  in  which  excision  of  the  knee  had  been  done  for  gun-shot 
mjitlT — ^xv  in  military,  two  in  civil  practice  ;  the  two  latter  cases  recovered, 
*be  otiwrr  five  died.      In  the  American  war  the  operation  was  done  eleven 
tow;  in  two  eases,  one  jirimary,  the  other  secondary,  reooveiy  t<H»k  place; 
Hint  deaths  rwulted,  chietly  from  pya?mia.    In  three  eases  in  which  the  patella 
>W  WW  excised,  death  ensued.    Gurlt  has  collected  the  records  of  14G  cases, 
"f  which  8*  rec^vereil,  11 1  died,  and  the  result  was  unw^rtain  in  the  remaining 
<••.    Theae  result.*  are  so  had  that  the  operation  for  the  future  will  probably 
■•ibBDiloned  iu  military  hurirery.     It  is  in  this  class  of  easi^s,  however^  that 
"^i^ttjinn  anrl  Keylier  have  obtained  a  very  cousidenible  nieasuiii  of  Buceesn 
■yo«ierTrt.tive  treiitmout,  with  strict  antiseptic  dressing.     Hergmann  had  15 
^  gim-shot  woun^ls  of  the  knee  under  his  care  atler  one  of  the  battles 
^  tlie  Russo-TurkiBh   war.     Th«*Be  were   all   treated   by  superficial   clean- 
se "f  fhe   nkin    with  carbolic    lotion   and   the   application   of   a   mass   of 
■Ijcrlic  wiMiI,  esft*'eially  thick  at  the  knee,  secured  by  an  elastic  bandage  and 
**'er«d  with  u  plaalcr-of-Paris  apparatus,     Thoy  were  then  imme<liutely  sent 


36^ 


GUN-SUOT    WOUNDS. 


on  a  four  days^  journey,  under  great  difficnlties  frum  roads  aud  wcutbAPHV 
hospital  at  the  base  of  oi>eration8.  Of  these  8  recovered  without  suppuration, 
2  euppumt^id  slightly,  and  5  severely.  Of  these  5,  2  recovered  vrilboot 
amputation,  2  ufler  amputation,  and  1  died  of  p3ra)mia.  Reyher,  hy  tbr 
employment  of  Lister's  j;auze,  either  m  a  permanent  dressing  U»  obtain 
healing  by  Keul)l>ing.  or  with  drainage,  obtained  ttie  following  rt^sultA  :  In  Ik 
cases  which  came  under  his  care  before  they  had  been  probed  or  examined  the 
wound  united  under  the  dry  dressing,  without  suppuratiou,  in  10  ;  in  C  be 
treated  the  wound  by  antiseptic  drainage  and  of  tliese  ^  died  :  and  in  t 
dniinnge  was  commenced  at  a  later  ]>eriod  of  the  case  and  both  rconvcivd. 
Thus  of  the  18  cases  treated  primarily  by  antiseptic  dresBing,  3  died,  and  all 
the  surWvors  preserved  the  limb  with  a  considerable  degree  of  mobility  in  lb** 
joint.  Forty  caties  which  had  been  *'  fingered  "  before  he  saw  them  al*o  canv 
under  liis  observation.  Of  these  ID  were  treated  by  drainage  after  ooclotion 
had  faileil  and  1>^  died  ;  in  \\  others  iutermiNliate  amputation  wha  |H>rfarmeil. 
with  7  deaths;  in  12  Bcoondarj*  amputation  wuh  iK'rfonned,  witli  H  death*: 
making  a  total  of  forty  C4)5e8,  with  S4  deaths,  and  only  one  limb  saved.  CVm* 
ser^ative  treatment  was  attempted  witliout  antiHc*ptic  dressing  iu  t^  coMS^and. 
of  these  only  one  finally  recovered,  and  in  that  healing  took  place  by  scabbing 
under  a  dry  dressing. 

In  all  cajics  in  irhieh  antisrpUr  trratnunt  is  impo^sibh,  conecr\'alive  titaU 
ment  contrast.^  most  nnfavourultly  with  primary  amputation  in  tbr  lower  tbift! 
of  the  thigiL  When  amputation  is  detennined  on,  the  operulion  rotpiirai  ui 
be  performed  early,  not  because  the  apparent  injury  nukv  be  very  severe,  or  the 
mutilation  of  the  limb  so  gi-eat  as  obviously  and  imperatively  to  call  for  im- 
mediate amput4»tion»  but  because  e\[)erieu{-e  has  sliuwu  that,  unless  thit  lunb 
be  removed  at  an  early  p)oriod,  ailer-couset^uences  of  the  most  serious  and 
fatal  character  will  to  a  certainty  ensue.  Extensive  suppuration  of  the  joint, 
deep  and  large  abscesses  burrowing  among  the  muscles  of  the  thigh,  and  oon- 
8c<|ue«t  exhaustion  of  the  ^mtient  by  hectic,  or  his  destruetioh  by  pymmian  are 
the  conditions  that  amputation  alone,  performed  at  an  early  stagi',  can  avert. 
This  utMx^>4ity  for  early  amputation  in  penetrating  hullei-woumlH  of  the  kocf- 
joirU,  when  antiseptic  treatment  is  imi>ossible,  is  recognised  by  all  modern 
military  Surgi.'oua  Gutlirie  aud  Larrey  iu  the  French  wars,  Esniarch  and 
i^romeyer  in  the  Schleswig-IIolstein  campaign,  and  the  Surgeons  in  the 
Crimea,  ult  found  that  tlic  attempt  to  save  a  limb  so  injured  le<l  to  the  S)icri6c« 
rif  the  patient's  life. 

Hulli't-wonnd«)  of  the  ankU'jijmi  do  not  neceuarily  require  ampiitaiion.  If 
the  bones  bo  not  too  extensively  comminuted^  and  more  particuhirly  if  tlio 
posterior  tibial  artery  and  ncr\*e  have  escaped  injury,  an  attempt  may  be 
to  save  the  limb,  and  will  probably  be  successful  ;  the  injury  Ix-ing  irvubiad  < 
tbe  principles  wliirh  will  l>f  dcsci-ilH.'d  in  the  chapters  on  Fmrtures  and  oO 
Dialocotions.  In  nuch  cases  extriiclion  of  fmginents,  and  excision  of  tl» 
splintered  ooda^  are  necessary  ;  and  modifie<l  operations,  partial  cxoiaion  hf 
means  of  gongc.  forceps,  and  Hey's  saw,  will  be  found  moresuoceasful  than  the 
more  systematic  operations.  Uurit  has  collooted  ];»(»  cases  i»f  excision  of  tba 
ankle,  wiili  !»l  recoveries,  Til  or  ;U  per  cent,  deaths,  and  Ti  unirrtjun.  If 
the  large  vi*»KrU  and  nv  rves  Iwve  liecn  cut  across,  and  the  bonw  very  extoft- 
sively  shattered,  amputation  will  be  the  projKT  c«iurse  to  pursue. 

The  »fujuUi4r,  and  more  particnlarly  the  left  shonlder,  from  its  adxiu&oei 
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itioo  in  the  aot  of  firing,  is  peculiarly  liable  to  gan-shob  injury ;  the  bullet 
lodging  in  the  head  o\  the  humerus  or  t^a^'e^sing  it,  and  perhaps  frac- 
3ome  of  the  bony  processes  of  the  scapula  in  its  immediate  vicinity ;  or, 
the  case  of  fragments  of  shells,  carrying  away  a  large  part  of  the  deltoid 
lb  is  especially  in  bullet-wounds  of  the   shoulder  aud  cU»ow-joint 
rvativc  surgery  has  been  most  successful.     In  such  cases,  when  the 
are  penetrated,  mid  even  shattered  by  a  bullet,  provided  the  main  blood- 
Is  and  nerve*  of  the  limb  be  not  injured,  amputation  will  seldom  be 
ltd  ;  and  indeed,  it  sliould  be  kid  down  as  a  rule  iu  surgery,  that  excision 
ould  ha  preferred  to  amputation  in  all  cases  in  which  the  larice  blood-vessels 
d  nerves  are  not  wounded,  or  the  soft  parts  too  extensively  disorganised, 
he  wound  having  been  enlarged,  loose  spicula  must  be  removed,  and  the 
nteivd  and  jagged  ends  of  the  fractured  lx)ne  sawn  smoothly  off.     If  the 
et  be  still  Mgcd  in  the  head  of  the  humerus,  as  in  Fig.  110,  tlie  same 
fliould   be  mlopted.     It  has  been  a  question  with  Surgeons  whether 
or  amputation  should  be  done  when  the  uppi^r  cud  of  the  shaft  of  the 
keroB  has  been  much  splintered,  with  or  without  [>euetration  of  the  joint, 
these  cases  the  head  of  the  bone  is  often  uninjured. 
othrie  advised  amputation  ;  but  the  result  of  the  experi- 
oe  of  the  war  in  America  has  Ijecn  that  five  or  six  inches 
thr  shaft  of  the  humerus  may  be  removed  with  perfect 
sty,  and  that  no  good  comes  of  leaving  the  uninjured 
which  should  alto  be  excised.    The  results  of  excision 
Lbe   joints  of   the  upper  extremity  are  in  the  highest 
aatiafiictory.     Thus  Haudcns  states  that  he  saved  13 
14  cases  of  excision  of  the  shoulder.     Accoi'ding  to 
ton,  iu  the  British  army  in  the  Ciimcn,  the  shoulder 
oised   \'I  times  with  2  deaths;  the  elbow  iu  IT  cases, 
ch  ^  were  fatal  :  and  partially  iu  5  other  oases,  all  of 
anccessful.    These  results  were  more  successful 
that  followed  amputation  of  the  corresponding 
Of  (iO  disarticulations  at  tlie  shoulder,  ID,  or  31  per  cent.,  were  fatal; 
tflid  of  loJJ  amputations  of  the  arm,  29,  or  19  per  cent.,  died.     The  result  of 
^ttMclion  of  these  joints  has  not  been  quite  so  satisfactory  elsewhere  ;  thus, 
ia  the  Confederate  army  in  America,  Chisholm  states  that  up  to  February, 
IWi,  of  51*  cases  of  excision  of  the  shoulder,  '10  proved  nnsuccessful ;  and  of 
W  cases  In  which  the  ellww  was  excised,  9  were  unsuccessful.     I»  the  official 
wport  of  the  Surgeon-(feneral  of  the  United  States  army,  of  2S(i  cases  of 
ucisloo  of  the  elbow  in  which  the  results  were  known,  it  is  stated  ttiat  \\-I 
ik^AxxA  in  Ifi  amputiition  became  necessary.     Of  rilti  primary  excisions  of 
■lihuuJdcr-joint  death  occunvd  in  5U  ;  and  of  298  secondary  excisions  lir> 
*Bo  fatal,  giving  n  mean  mortality  of  82'-lA,  against  ^9*44  ffir  amputation 
•t  ti»  ibouJder,  and  44*4  for  caae^  treated  on  the  exjtectant  plan. 

Garit  has  collected  \M*l  cases  of  excision  of  the  shoulder  in  military  surgery 
'Hh  1,007  n^ooveries,  fi67,  or  .'i4'7  per  cent.,  deaths,  aud  27  uncertain  ;  and 
JiiW  of  jucision  of  the  elbow,  with  l,u34  recoveries,  ;^49,  or  i*4*H7  IXT  cent, 
""  d  35  doubtful. 

tion  of  excision  of  large  portions  of  the  shaft  of  the  humerus,  as 

*^  «  of   ita   head,  was  carried   much  furtlier  by  the  American  military 

in  tlie  Civil  War  than  had  previously  been  done.     Fig.  111^  taken 


rig.  no.— SiibertctI 
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from  pboto^pfipha  in  tlic  poast^sion  of  the  Anur  Medicnl  IlejiArtxncnt  aI 
Washington,  rcpreecnts  eix  inches  of  the  sliaft  of  the  humerus  with  its  besd. 
which  htul  t)oeu  tlius  excised  ;  And  Fi<^^  112,  the  arm  thitt  \s\\»  left.  I  saw  the 
limn,  who  is  an  dpdcrly  in  that  unrivalJed  collection,  the  Army  Mc<]ical  Mateam 
at  \Vi»shin^^tun,  and  I  can  testify  to  the  utility  of  his  arm  ;  the  l)On**  »o  skilfnllf 
taken  away  he  himself  exhibited. 

Excmon  o/ifw  tcnut^  in  whole  or  in  part,  for  gnn-shot  injury  has  not  jirnvrd 
rery  satiBfactory.  not  so  much  from  death  as  from  inutility  of  the  hand  tbst 
was  left.  Of  27  done  in  the  Ameri(tnn  war,  only  :i  died.  In  two  iosUuioe^ 
ainputaLiuu  of  the  forearm  was  practised. 

Gnrit  has  collected  1.S3  cases  with  112  recoveries,  20,  or  15*15  per 
deaths,  and  1  nncertaio. 

The  steps  of  all  the  operations  arc  the  some,  whether  the  excision  of  tbs 


Ihg.  113.— Knialt  iif  Eif-iatonof  I 
atiil  alx  liivho  of  Htuft  (if  linn 
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i^Jtst  be  raqaiTt>d  for  ^n-shot  injury,  or  for  disease  ;  except  that  in  gnn- 
fojury  advftnift;ro  may  often  be  taken  of  the  wound  in  the  soft  parts,  by 
largintf  which  loii^^itndinftlly,  the  shattered  bone  may  he  readily  rcacb*^. 

The  iim-f^tiou  as  to  the  jyejiotlat  tvhirh  amputation  ought  to  be ptrfomtdx 
the  intli'tion  of  giin-fihoi  wounds,  is  ime  of  great  impHirtance,  and  bae 
rite  to  ranch  diwu«iioti  umo!»<j  Surgeons.     The  older  military  Surgeo^ns,  P*if« 
Wiseman.  licdmn,  Itjinhy.  itc,  taking  a  rommon-scnse  view  of  the  qtiretion 
aiivocau^l  the  removal  of  the  hopelessly  injured  limb  as  soon  M  pOMihle  atU' 
thf  i\ivipt  of  the  injury.     Wiseman's  advia?  is  to  "  cut  off  the  limb  qaicklj 
white  the  Mildii^r  ih  heafjd  and  in  mettle  ;**  and  this  advice  has  not  been  ai 
cannot  he  impn»ved  upon.     Afltr  the  buttle  of  Kontenoy,  in  the  ntiddlf  ol  th 
last  century,  profnfuional  opinion  underwent  a  chantru  ii]>on  this  subject  : 
Faore  wrote  a  tht'»is,  which  obtained  a  prizo  from  the  French  Acaileniy 
Sui^ery,  rccommcndin;?  delay  in  ainputntiD|r  iu  certain  cakcs.     Hunter,  I' 
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^Bmher  Snr«,^ons  of  repute,  expressed  similar  views ;  and  Bilguer,  the 
^^l^uu- in -chief  to  the  rtrmies  of  Frederick  the  Great,  weut  to  tlie  absurd 
1«ttgtii  of  condemning  amputation  entirely.  These  extreme  opinions  neces- 
enrily  occasioDed  a  reaction  :  and  tlie  experience  gained  in  the  wars  of  the 
Frrach  Revolutiua  and  of  tiie  Kmpire  enabled  Surj^eons  to  settle  this  question 
ddfinicively.  It  was  more  particularly  throu^'h  the  observations  of  John  Bell, 
LMT>*y,  Thomson,  Guthrie,  8.  Cooper,  and  Ilenrieu,  that  the  necessity  of 
iMving^  recourse  to  immediate  amputation  in  all  cases  of  pun-shot  injury 
n:t{uiring  this  operation  became  fully  recognised,  and  the  truth  of  Wisemuu's 
te»cbiog  was  re-established. 

It  U  to  be  hoped  that  the  advance  of  antiseptic  sury^ery  will  enable  the 
Sargeun  to  car rj' out  conservutive  treatment  to  a  much  trrcater  extent  than 
La6  up  to  the  prvaeut  time  been  possible.  When  antiseptic  treatment  is 
impossible  the  rule  of  performiu^  primary  amjiutatiou  in  all  doubtful  cases 
must  still  be  followed.  Sir  Charles  Dell  has  thus  j;japhically  described  the 
ItA  of  the  attempts  to  save  such  cases  before  the  days  of  antiseptic 
'Tj  X — **  In  twelve  hours  the  inflammation,  pain,  and  tension  of  the  whole 
the  inflamed  countenance,  the  brilliant  eye,  the  sleepless  and  restless 
coodttiou,  declare  the  impression  the  injury  is  making  on  the  limb  and  on  the 
constitational  powers.  In  six  days,  the  limb  from  the  groin  to  the  toe,  or 
from  the  shoulder  to  the  fin<,'er,  is  swollen  u*  Imlf  the  size  of  the  l>ody ;  a 
violent  phlegmonous  iuflammtitiun  |xrvadea  the  whole  ;  serous  efTusiou  has 
place  in  the  whole  limb  ;  and  abscesses  are  forming  in  the  great  beds 
'oellnlar  texture  throughout  the  whole  extent  of  the  extremity.  In  three 
uii>Qtb8»  if  tho  patient  have  laboured  through  the  agony,  the  bones  are 
cviooa  ;  the  Abscesses  arc  interminable  sinuses  ;  tho  limb  is  undermined 
ud  everywhere  nnaound  ;  and  the  constitutional  strength  ebbs  to  the  lowest 

If  we  Appeal  to  statistics,  we  shall  find  that  of  8(H»  secondary  amputations 

wportc*]   liy  Kaune,  after  the  battle  of  Fontenoy,  only  30  were  successful ; 

trbcfwa  Larrey  saved  throe-fourths  of  his  primary  amputations  in  the  Na|x>- 

Imiiownrs.     In  the  Peninsular  war,  the  loss  after  secondary  amputations  of 

tbc  upper  extremity  was,  compared  to  that  tbilowing  primary  operations  of 

the  iame  kind,  as  twelve  tu  one  ;  and  in  the  case  of  the  lower  extremity,  the 

Us  arttr  teomdary  amputation  was  three  times  as  great  as  after  primary. 

I*nring  the  siege  of  Sebostopol,  among  80,00o  wounded  Russians  there  were 

S,"iMi  amputations.     Of  the  primary  amputations  of  the  upper  extremity,  leg, 

^Dii  foot,  about  one-half,  and  of  the  lower  and  middle  third  of  the  thigh,  about 

Diit-third,  recovered:  but  of  all  the  seconilary  amputations  more  than  two-thirds 

^ied.    In  the  American  Civil  War  there  were  recorded  17tiof<  major  amputa- 

^01  (if  limits  (excluding  those  at  the  hip  and  slioulder).   Of  tlii^e,  1 1,03<»  were 

ITimary,  with  a  death-rate  of  32*1  j.)ercent.;  8,9o.'»  were  performed  between 

''itlhinl  and  thirtieth  days  with  a  death-rate  of  44*5  per  cent.,  and  I,lt4(J  were 

M'jrmed  after  the  thirtieth  day  with  a  death-rate  of  ;i3*;(  i»er  cent.     These 

^gvu  clearly  show  that  if  the  limb  cannot  be  saved,  primary  amputadon 

P^fifclhe  patient  the  best  chance, 

Bqi  how  soon  after  the  infliction  of  the  injury  should  it  l>e  praotiscd  ?  It 
^  LtiMipiuion  of  some  Surgeons  that  there  is  often  an  interval  bctwc*en  the 
^irflitUon  of  tb<-'  injury  and  the  sujtcr\Tntion  of  the  slun-k  to  the  system,  in 
*bd)  the  limb  may  most  advantageously  bo  removed.     Should  the  depreasiou 
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of  "shock"  have  come  on,  it  iht-n  becomes  a  question  whether  iromediite 
amputation  shonld  be  practised,  or  the  removal  of  the  limb  delayed  aotfl 
reaction  »et«  in.  On  this  point  it  is  ob\'iousl3r  difficult  to  lay  down  any  Tcn 
de6nit€  rule ;  but  it  may,  I  think,  be  stated  generally  as  tlie  result  of  the 
experience  of  the  best  Army  Surgeona,  that,  if  the  shock  be  not  very  intenie« 
the  limb  may,  under  an  anicfithetic,  be  safely  removed.  Should  the  pnifttTHtloD 
be  excessive,  and  there  be  reason  to  fear  the  possibility  of  internal  injury,  it 
will  be  wiser  to  delay  uperution.  But  if  an  unsucoessful  att^nnpt  at  the  prr- 
sen'ution  of  the  limb  tx}  made,  and  if  occasion  f4>r  its  subsequent  remoral 
ahonld  arise,  the  Snrfrcon  must  wait  until  suppuration  has  set  in  before  ht 
operates,  the  jwriod  of  acute  inflammation  and  septic  fever  being  allowed  W 
pass  by.  The  most  favourable  time  is  usually  alw^ut  the  t*!nth  day.  .Vmong 
the  cases  that  require  secondary  amputation,  are  any  in  which  Iranmatic 
gangrene  may  hrtp|>en  to  set  in  ;  here  the  limb  must  always  l)e  removed  with- 
out delay.  If  profuse  hiemorrhage  from  the  wound  oL-ciir,  and  rio  not  admit 
of  arrest  by  the  ordinary  means,  secondary  ampulati(»n  may  become  necesBarr. 
So,  also,  when  the  bones  do  not  unite,  the  patient  l.>eiug  worn  out  by  prnfnse 
discharge  kept  up  by  the  presence  of  necrosed  or  carious  bone,  or  left  with  a 
wasted,  shattered,  and  useless  limb,  it«  a*moval  is  the  only  means  of  saving 
life.  The  high  death-nito  afler  secondary  amputation  in  military  practioD  is, 
in  great  measure,  due  to  the  unfavourable  hygienic  conditions  U>  which  th« 
wounded  soldier  is  nsnally  exposed  from  overcrowding  and  want  of  neceBiary 
appliances.  He  is  thus  rendered  peculiarly  liable  to  be  attacked  by  pysenik, 
sopticfcmia,  and  htispiial  gangrene. 

The  nature  and  treatment  of  gun-shot  injuries  of  special  regions,  as  of  tbr 
head,  chefit.  and  abdomen,  will  be  considered  in  the  Chapters  devoted  to  the 
dcscriptiun  of  Injuries  uf  those  parts. 
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CHAPTER    XI. 


POISONED  WOUNDS. 

Two  rlftiwrn  of  poisous  may  *^\ii  access  to  a  wound  :  first,  the  non-infeotivc, 
^vrhich  liavc  no  power  of  iiioreasinp;  in  the  living  body,  and,  secondly,  those 
'bich  poftt.^88  true  infective  properties  and  multiply  in  the  tissnes  or  in  the 
In  the  former  class  the  effect  is  j>roportiona]  to  the  dose,  in  the 
it  is  not :  in  the  fonner  the  effect  begins  to  manifest  iiself  immediately, 
in  the  latter  there  is  sometimes  a  period  of  incubation,  during  which  no 
sympti'ms  indicate  the  presence  of  the  poison.  Both  classes  may  act  lorally  or 
fneoerally.  When  the  non-infi-otive  fvoisons  produce  ^rave  general  symptoms, 
Una  If  due  either  to  the  quantity  introducedor  totheinteusity  of  the  virus.  The 
laoit  important  of  the  non-infective  poisons  are  the  venom  of  various  insects, 
tbe  poison  of  snakes,  and  the  chemical  products  of  putrefaction.  Amongst 
the  most  important  of  the  true  infective  poisons  are  the  \iru8  of  rabies, 
of  gUndrrs,  of  malignant  pustule,  and  of  certain  unhealthy  processes  in  the 
liTittg  homan  body. 


STXNae    OF    XMSECTS. 

\m   of  Izisectfl,  as  of   bees,  wasps,   mosquitoes,  gnat?,  Ac,  though 

'ul,  seldom  produce  any  serious  results  ;  yet  occasionally  they  prove  fatal, 

VywTTing  as  a  starting-point  for  erysipelas  in  some  unhealthy  constitutionB, 

m  by  giving  rise  to  intense  irritation  from  the  multiplicity  of  the  stings,  as 

*ta  bdes  awarm  upon  and  sting  a  person  ;  or  they  may  be  dangerous  in  cou- 

<«|Dence  of  the  nature  nf  the  part  that  is  stung,  aa  the  eye,  or  the  interior  of 

Uumoathf  or  the  pharynx,  as  has  happened  from  swallowing  a  bee  in  a  piece 

of  honeycomb.    Mosquito-bites  are  peculiarly  irritating,  and  when  numerous 

poifcjn  the  blood,  producing  nervons  depression  and  great  febrile  irritation. 

^  Tenom  of  a  mosquito  is  very  powerful,  weight  U>v  weight  probably  more 

^  Uttn  that  of  the  most  venomous  snakes.     The  bites  of  some  insects,  as 

^>>rpiona,  or  the  tarantula  in  Italy,  give  rise  to  serions  and  even  fatal  dis- 

^Hinoe.    A  peculiar  train  of  nervons  phenomena  is  said  to  follow  the  bite  of 

^  tamntala,  henoe  called   "  tarantismns  ; "  a  condition   that   is    generally 

•**4ed  to  be  peculiarly  influenced  by  music,  though  this  has  been  denied  bv 

TwaliiiHiil — In  the  treatment  of  stings  of  insects  the  application  of  oool- 
IS  or  of  a  cold  poultice,  or  rubbing  the  pan  with  olive  oil,  will  be  found 
In  some  cases,  more  especially  in  mosquito-bites,  or  the  Htings  of  bees 
"*  VMpi,  touching  the  part  stung  with  strong  liquor  ammonite  or  potassse 
t^u  itlicf,  if  done  at  once.  In  the  case  of  stings  from  wasps  or  l>eeR,  it 
*^iiiaM  be  Ascertained  that  the  sting  has  not  been  left  in  the  wound.  If  so,  it 
Btvtbe  extracted,  and  the  alkali  applied. 
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SMAKK-BITKS. 

SnakvbiteB  arc  Reldotn  fnbil  in  Knirtaiul,  the  vipnr  (ir  adder  Dot  ptMaeains 
a  sunHtunily  cnerf^etic  poigijn   lo  dL'stro;^'  »  heiilthy  ndult^  though  tl  migfot 
pofisiblj^  kill  a  child  or  n  Tcry  weak  person.    Snakes  arc  said  to  be  mofti 
actively  venonaoue  in  warm  weather  and  durinjj  the  season  of  procTuatioe.. 
Their  bites  are  most  dnn^croaH  iT  inflicted  thmui^h  a  vein  or  iienr  the  ix-ntflnf 
the  circuhuion,  «jr  aliout  the  neck  and  fa<^e,     !r»  tropical  counlries  the  bit<M.f 
the  rattle-Hnnkf,  the    cohra   di   eapelld,  the  pnlT-adder,  or  the  tobacco-pij» 
euake  is  often  futaL      The  nnmher  of  persons  wlio  are  annually  killed  b; 
snake-biles  in  Ihuse  jmrts  of  India  alone  from  which  returns  arc  pnx.'urAbl« 
■mounts  l<)  about  12,000,  or  about  1  in  every  V>00  of  the  inhabitants  :  audit 
oceasioniilly  haf>|M?n8  even  in  this  eouutry  that  the  Sur;:eon  hasanopi 
of  seeing  witundfl  inflicted  by  these  fearful  reptiles  in  incnufrcries.      i 
E.  Home  has  recorded  a  fatal  case  of  rattle-snake  bite  occurriu'r  in   Eujcltuid. 
A  similar  instance  ha*?  been  seen  at  St.  (leorj^e's  Hospital,  and  anotfitr  in 
Paris,  botli  in  showmen.     The  only  case  of  tliis  kind  whieh  has  come  undrri 
ray  own    oi)servation    occurred  some   years   asro   at   the  Tniveritity   Cofleer- 
Hospital.     The  patient,  a  keeper  nt  the  ZrKilotrical  (iiirdens,  wiw  bitten  rm  tbff 
bridfre  <'f  the  Ti*»8e  by  a  robra  ili  capello,  the  poison-fang  having  appareotlyj 
penetrated  the  an^lar  vein.     'When  ba>ught  to  the  hoH]>ital.  about  half  sui 
hour  after  the  accident,  he  was  apparently  dying,  being  unable  t^  siteak^l 
swallow,  or  support  himself;  the  pupils  were  dilatf.Hl,  Uk-  face  livid,  thr  hfmrt'i 
notion  feeble,  and  be  was  scarcely  conscious.     After  death,  which  Uh%V  |iIkv 
in  little  more  than  an  hour  from  the  time  of  the  infliction  of  the  wound,  tbt 
veins  of  the  brain  and  the  cerebral  sinusts  were  foand  gorged  with  btuod, 
were  also  the  lungs  and  the  solid  abdominal  viscera.    The  right  cavitie*  of  the] 
heart  were  loiideil  with  dark  hlood,  the  left  l>eing  enkpty ;  indti^,  tltc  pb«m» 
mrna  of  asphyxia  were  strikiuj^ly  marke<l.     In  tliis  c*isc,  death  would  a| 
to  have  resulted  from  the  ]K>ison  paralysing  the  Respiratory  centre,  at  tbesai 
tinn"  that  it  exerted  R>uie  din-ct  injurious  action  on  the  blood, 

Sffects  of  Sziake-pouoii. — The  venom  of  tlie  cobra  has  licen  foood 
confiinL  of  nil  iilbuminous  fluid  of  neutral  rt>action,  holding  cells  in  ^uspei 
The  researches  of  Weir-Mitchell.  Heichert,  WiiUV-nden,  and  othenj  have 
that  the  poisonous  properties  of  the  venom  uf  the  cf.ibra  and  other  suakef 
depend  u[>on  the  proteid  bodies;  which  it  contams,  whilst  bacteria  and  atkaloidt] 
are  abseuU    Wolfenden  finds  that  the  chief  protcida  isoutaincd  in  eobm-{ 
ore  udobulin,  acid  albumin,  and  serum  ulbumiu.     The  iMjiwrn  is  wrriHcd  by 
gland  i-ommunicating  by  a  duct  with  'he  liolinw  fang,  and  sit  situated  that 
the  Hct  of  biting  it  is  L'onipre^M:-d  by  tlic  nmscleit  td'tbe  jjtw  and  the  \emtm 
thus  forcibly  ejected  frtmi  the  fanu.     When  given  int*.'rually,  or  applied  Uy  \\\ 
conjunctiva,  it  does  no  hnrm  if  the  mucous  surface  is  nnbruken.    Snake^ponoa^^ 
when  iutr<)«lucc<l  into   the  system   thmugh  a  bite  or  puncintx;,  may  pfirtv^ 
injuriiMis  or  may  kill,  either  primarily  by  a  direct  dcpreKMing  inf)iu>m>»  tin  iber 
ni-rviturt  Hvaiem,  like  that  of  some  narcotic  poiKmitt:  (^r,  sei'ondun'  i^^B 

sevi-n^  dilViiHi'  inflammation  of  the  art^Oar  tisftur  uf  ihe  part-.     Tli  j  itflH 

its  cfTiKitH  de|>end^  upon  tla*  (piuntity  injected,  ami  consequently  upon  tb«  ihfl 
and  vigour  of  the  animal  inflirting  the  wound  t  one  that  haa  been  oompeOefl 
to  bite  fre«jUently  1os<<m  itJi  destructive  power.  ■ 

Tlic  fint  mode  of  denth  oocun  only  when  the  \mmn  is  vury  powerful  or  tbfl 
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m»l  bitten  small.     Thna  the  poison  of  the  tobawo-pipo  sonkc  iK  said  to  be 

virulent  that  it  will  kill  a  full-irrown  man  in  leas  than  a  qnarter  of  an  hour. 

he  rattle-8nuke  and  the  cubm  will  kill  a  small  animal  in  a  few  swouds  ;  and 

man,  bittvn  some  vein's  aj^o  by  a  nittle-snake  in  l^iris,  died  in  nine  hours; 

c  cobra-bite  abo\e  mentioned  was  fatal  in  little  more  than  one  hour;  the 

ostrnliHU  tisrer-suake  will  kill  in  less  than  twenty-fom-  hours. 

Ulicn  the  snake  is  le^<8  venomous  and  death  is  not  s|x.'edy,  the  poison  excites 

»-» inrtanmiation  and  suppuration  of  the  areolar  tissue  of  the  part.     This 

very  w>inmon  couse<pien<:e  i>f  the  bite  of  the  viper  in  this  country.     It 

occur  also  after  bites  by  the  larjrer  ophidia.     Thus,  in  the  case  which 

in  St.  Gecjrge's  Hospiul,  the  patient  died  on  the  eighteenth  day  after 

bite  of  the  rattle-snake,  with  lart^e  absti^sos  in  the  arm  and  in  the  axilla, 

slouL'liiiii:  of  the  areolar  tissue  of  the  limb. 

Byniptoms  occurring  after  a  poisonoui^  snake-bite  consist  in  great 

jiTortTwtion,  ft  feeble  and  intermil.tent  pulse,  dilated  pupils,  usually  slight  deli- 

um,  indiiitinetness  or  at  times  complete  loss  of  speech,  speedy  stupt^r.  insen- 

litj  and  deatb.   The  pain  is  burning  and  lancinatins^,  whilst  the  part  bitten 

and  becomes  livid  in  a  few  hours;  and  if  the  patient  survive  sufficiently 

difTufk*  inflammation  and  jMno;renc  occur  in  its  ueighbourhcK>d;  involnn- 

^  toy  evacuations  take  place:  thedeprossion  inciTasos  and  may  terminate  fatally, 

or  end  after  a  lapbe  of  time  in  the  recovery  of  the  patient,  whose  health  may 

long  flolTer  from  the  clTeots  of  the  accident. 

Trritmk.nt.     This  is  local  and  general. 

TImt  XocaJ  Treatment  can  hf'  carried  out  with  success  only  when  the  patient 
immtiliaiely  after  the  accident,  as  the  absorption  of  the  poisi^n  is  very 
It  present*  two  great  indications:  1,  to  prevent  the  absorjttion  of  the 
iftrm  into  the  system;  and  i,  to  treat  the  diffuse  inflammation  and  sloughing 
may  subseqnently  occur.     The  first  indication  may  l>e  fulfilled  by  tying  a 
re  !Mi  tightly  round  the  limb  at  a  little  distance  above  the  injured  part,  as 
imat  all  cin.tulation  tliroui^h  it.     In  this  way  the  absorption  of  the  poison 
be  pruvented  ;  the  wound  should  then  be  frer.'ly  cauterized  with  a  red-hot 
xroD  or  cinder,  or  better  still,  excised,  and  a  cupping-glass  applied  over  the 
cni  mrfaoe,  so  as  to  withdraw  the  blood  in  the  neighbourhood  which  may  have 
Wocne  coutamiuated  by  thu  poison.     If  a  cupping-glass  be  not  ut  hand,  or  if 
^1  'I  be  so  situated  as  not  to  admit  of  its  application,  there  can  be 

toii .  ;o  the  employment  of  suction  by  the  mouth  after  free  incision; 

I^  poison  not  being  absorbed  by  an  unbroken  mucous  membrane.  After  nsing 
Qction,  the  mouth  should  be  rinsed  with  brandy.  A  plan  sometimes  adopted 
*b«D  th«  hilt;  is  inflicted  while  shooting  in  India  is  to  pinch  the  part  up  and 
■^it  out  at  once  \\w\  then  to  make  a  paste  in  the  wound  with  blood  and  gun- 
SF^T  and  light  it  ;  by  this  means  the  raw  surface  is  effectually  cauteriited, 
"ilh  the  view  »jf  iesw?ning  the  swelling,  tension,  and  pain  of  the  limb,  frictions 
"Uh  nhve  oil  are  said  to  l>e  advantageous.  After  diflu&c  inflammation  has 
■tin,  UiU  must  !»  trealwl  on  geueral  principles — by  fomentations  and  free 

Ibt  Oo&atitntioiial  Treatmeat  consists  in  the  early  and  free  adroinistra- 
^  of  the  most  jHiwerful  stimulants,  with  the  view  of  combating  the  depression 
'*i exists.  For  this  purpose,  bmndy,  wine,  ammonia,  or  ether  must  be  freely 
B»«ii.  The  mu  de  tuct — which  enjoys  a  high  reputation  in  some  tropical 
'*Wri«i — owes  ita  efficacy  to  the  ammonia  whii-h  it  contains.  Should  drf)W8i- 
tot.  I.  a  B 
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^        -  ..  ir  Ut  w.'ilk  iitMiiit ;  and  ariificiaf  ff.^firn- 
^.  ..  :;S<irU(l  t(i  as  ii  hisi  iiifansdf  iiiaiiitHiiiiuL' 

Snd  .    ^      .  .-.-.ts  may  (ivcm.nio  tlins«  <>|'  the  jMti*Kiii. 

a  siiH  '                     t  *.:  madr  to  run  for  sonic  *listan«t' Itfliiini;. 

]Hissi!  .^-      s  anuthrr  iiu-ans  <if  ki'cpiiijr  nj)  tin*  rrsjiim- 

a('ti\  ,            t'liiniiiatiiiii  of  the  |M»isoii.     Lurjr'*  tlt'st-si'" 

Tliii  >  a  kind  nf  Hpwifir.  ai-d  tli**  *'Tanj«>ri'  jiill," 

tin-  ■  *  i[!*  activity  («•  tliis  mineral :  Imt  i-nn-  inusi. 

tlM'  ^.^rini;  it,  h-sl  tin-  n-modv  jn-ovr  as  fatal  as  ih* 

siiiii  v.r.-il.     Ill  rases  4»f  Itiic  liy  tin*  "  llrl^^^n  •»nak'*.* 

sua  V     :*'  i?*  nearly  always  fatal,  llalfurd,  of  MflliiMinj-. 

»m<  *.roni:  snintioii  at  amnn.nia,diliitei|  witli  iwii-e  it* 

iiiT  ^   -.    ".lid  vein,  Kiieli  as  the  ra<lial.     Fifteen  dr  thirty 

of  •  :s  \&  repeated  a<*eordiiij:  to  eiivumstaiices.     TIii«  i> 

K.  viisin^:  the  jtatient   from   hi«  slupor.     Sir  .I(i*n*pl. 

A  ,     ..-  .'lis  reini'dy  has  Mo])o\ver  in  rases  of  cohni-iiite.  ii"" 

Til  ..  .^  w  of  Indian  serpents,  whatever  its  etKcacy  may  U 

in;.  .  .  :!y  elVccts  of  tiaise  of  tlio  Anstralian  speHes,     A- 

11'  -.>!.>  ila>  viniH  into  a  scflimeiit  and  n  snjH-rnatant  flui>l. 

li!  ..v-.;.*Hfi,  it  nnVht  be  snppi>se«l  tliat  it  woidd  a'-t  ns  a  trni- 

p.  ,^      :  heen  found  to  do  so  wlien  injected  into  the  Itlood  <'f 

Im 

hv  -v.xvt  to  antidotes  for  smikc-poisuninir  apjtears  to  exist  :i* 

:ii  .    ,-.,;a>n  as  in  tlieir  discovery.     The  venom  of  a  snake  is  at 

i:  c  Mood  of  tlie  animal  bitten,  is  carried  witli  the  circula- 

\-  .  .>  .vntn'8.  deeomptisinj^f  the  fiiiid  that  eonveyn  it,  s<i  that  it 

V.  .,,y  :iiitidote  that  can  possi'lily  be  applied  t*»  prevent  its  direct 

t  ..-0  system.     It  is  diflicult  to  understand  bow  an  aiitiilul< 

*  ^  .  nvn»  injected  into  the  veins  siinnltaneonsly  witli  the  intn- 
.    v-.-»ke-|»<'ison  into  the  blood.     I'ldess  a  Surire<in  be  at  liaii'l 

•  ..   ,';:is  at  the  moment,  as  in  the  c:i<i'  of  an  animal  bitten  for 
.K-  time  hwt   w(nild  jirobably  render  the  eoiinreraction  of  the 

.^..'.i'.     It  if*  e\ident   that   druj^s  or  substances  swallowed  with  the 
,1^  .1"  antidotes  eould  not  be  absorbi;*!  fnau  the  stiunach  in  time  to 

^  if.'iitl  nitthinjr  t"  he  dnm-  but  to  endeavour  to  kee]»  the  fiatieiit 
.)*.-   adniinisiraiion  of   stinndaiits.  until   tla-  efVi-ets  of  the  poisi>:> 

ILlTES    OF    RABID    ANIMALS:     RABIES    OR    HYDROPHOBIA. 

j-^  «  |H'rio»l  of  thirty-riirht  y»ars,  cndiujr  Isn.'»,  *J.\s  ilcatbs  arc  stat4:*d  tr» 

vt^TTtni  in  Kn<:laud  and  Walr>  from  biirs  nf  rabid  animals. 

^^ipriKie  oceurs  in  man  oidy  as  the  resnlt   of  inoculation  fnun  one  *>f 

f^fT  animals.     Ii    i>  ori;riually   an   atVcction   of  iinimals  of  the  cunmt- 

llw*  dojr.  wolf.  fox.  and  jackal,  hni   ii   is  fVcrpicntly  c«immnnicat»'d  by 

nlht*  cat.  Imrsr,  a.»is,  ci.w.  pii:.  dei-r,  or  sln*ep.     It   is  •reuendly  I»clie\eii 

lliicd  in   the  do*:  invariai-ly  :iri<r-s  as  thi*  n-siilt  of  inoculation   fri>:ii 

jl uniinnl.  and  that   it   canntit  ari«<'  'A   /torn.     'Diis  vi*:u  is  >uppiir(eil  bv 

iwfwt"0'  re*itdt*  i»f  U)uy.y.\'\xy^  i\t.\><  for  tb<'  pit-vtiiiiou  "-f  th«-  ilisca^e  »tf 

lout  in  Iterlin  and  rlsculit're,  and  by  llic  fact  tliat  rabivs  is  unknown  in 
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ButTvIia  ill  spite  of  the  large  naml>er8  uf  M'ild  dogs  tliut  infosL  the  countrj, 

Kd  itji   iatnxluetloii  has  bo  fur  been  successfuJly  avoided  by  u  prolonged 

^ununine  iiupoeit'd  on  all  ilogs  arriving  Irom  abmad.     That  rabies  has  in  mre 

followed  the  t)ite  of  an  animal  that  has  shown  no  definite  signs  of  the 

is  believed  to  be  due  to  the  fact  that  the  disease  is  not  invoi'iably  fat4il  in 

ami  may  sometimes  be  so  mild  u£  to  eseujte  deteet-ion.    Many  circumat^uceis 

iT«  been  supfKised  to  act  as  predis|»ofiing  causes  of  rabies.     It  nudoubiedly 

in  epideaiics.  in  some  yeai*s  being  scarcely  heard  of,  while  in  otiiers  it 

comiHirattvely  frcijueut.     The  season  seems  t<»  have  (M>me  influence  on  it^ 

ticcorreuce,  as  Eckel  found  it  to  be  most  common  iu  the  early  spring.     Want 

oIwAicr,  sudden  changes  from  heat  to  cold,  bad  fooil,  and  unsatisfied  sexual 

^re,  bare  also  beeti  assigned   as  causes  of   its  development  in   animals. 

Whtu  we  inquire  into  the  opt^ration  of  these  alleged  causes,  we  fail  to  discuver 

Mj  direct   and   positive   connection  ijetween  any  one  of  tiietn   and  rabies. 

VTuhnstfard  to  the  infiuence  of  heat  and  want  of  water,  it  would  appear  that 

Ui  those  countries  iu  which  animals  are  most  ex[>osed  to  these  conditions, 

nlii(«  is  unknown.    Thus,  ^fr.   Donovan,  who  has  resided  and  trarctled 

f*  nany  years  iu  Central  Africa,  informs  me  that,  iu  the  deserts  of  that 

omntiy,  where  water  is  so  scarce  that  muu  and  beast  often  die  of  thirst, 

)ickiih  luid  wild  dogs  are  must  numerous,  and  yet  the  disease  is  unknown. 

Th«  theory  of  rabies  arising  from   ungi'atified  sexual  desire  appears  to  be 

eqaally  untenable.     Having  been  told  that  no  bitches  were  allowed  in  Sark,  I 

*Wtto  Dr.  Co<!krid^e  of  that  island  to  inqnirc  if  this  were  the  fact,  and  if 

«.  *Lcther  rabies  were  prevalent  there.     He  informed  me  that  there  were  no 

L  Uk'hcs  iu  the  island,  and  that  the  do^  were  vi-ry  numerous,  but  that  no  rase 

I  *f  tkt  disease  had,  to  his  knowledge,  ever  occura-d  there,  and  that  the  clergy- 

I  nn,  who  had  had  thiity  years'  experience  of  the  island,  had  never  beard 

I  of  •case.      l»og8  become  rabid  more  frequently  than  bitches;    thus,  of  a 

I  hunda'd  and  forty-one  cases  collected    l>y    Kc^kel,  only   fifteen   occuiTe<l   in 

I  bib:heiL 

I  J^YMPTOMS  IN  TUB  Doo. — The  Surgeon  is  sometimes  asked  to  give  on 
|tfi(non  ma  to  the  condition  of  a  dog  that  has  bitten  a  person,  and  which  is 
P"*[n:«cd  of  beins  mad.  The  followin<r  dencription  of  the  symptoms  of 
Ifthiea  ia  tlie  Dog,  by  Dr.  Hurdon  Sanderson,  will  aid  him  in  corning  to  a 
I  ooDclukiion  ou  these  points  : 

I  "Tljff  premonitory  indications  of  rabies  iu  a  dog  are  derived  almost  entirely 
HBi  tlie  obs<-rvittion  of  changes  in  its  demeanour;  consequently,  although 
^^Qiay  be  tow  trifling  to  be  noticed  by  a  casual  oljserver,  they  are  fortunately 
iBdHuimtly  striking  to  urre«t  the  attention  of  any  one  who  is  about  a  dog,  and 
Y^\*.y  >  Its  habits  and  individual  peculiarities. 

I    ".i  i;i  to  become  rabid  loses  itfl  natural  liveliness.     It  mopes  about 

l^'rf  pnoccujiied  or  appreheu8ivt%  und  seeks  t-o  withdmw  into  dark  comers. 
I  'Wthtr  first  there'  is  u^ually  a  fuivshudowing  of  that  most  constjtnt  symptom 
Irf  th<'  dijfrtise — depraved  ap|)elite.  Mail  dogs  devour  not  only  filth  and 
Icibfajibof  every  kind  with  avidity,  but  even  their  own  excrement — often  Im- 
iMdifttcIy  after  it  has  iH-f'n  jinssed.  Indications  of  this  tendency  »p(»ear  early, 
llftd  vi*  more  than  suspicious. 

I  -.^l... ..  ^  ;h,  this  i)ecnliarity  of  behaviour  it  is  of  equal  imp>ortance  to  notiet* 
|h«  -.  1  d<^»g,  from  the  fii-st,  snaps  at  other  dugs  without  pivivucution. 

RilAJUp^i:iJiutss  in  most  dogs  is  very  striking.  If  a  dog  pt^cviously  known 
I  a  B  3 
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to  have  ii<»  sncli  habit.  Btinps  indisr'riminntely  nt  the  Hr»t  do^  it  meets  in  tU 
ynrd  or  ia  the  street,  it  is  probiihly  not  snfe. 

**  So  far  I  have  hnd  in  tniiid  rhiefly  what  is  to  he  ol>served  in  dngA  tied  up  nr 
Ht  home.  A  doj;  wliieh  in  ut  larije  is  oIpo  to  he  rocoiriiiRcd  ns  in  h  dancvrooi 
«tiUe  by  ilf  demeanour.  A  hejillhy  ihn^  in  ira  prop^e«s>  alonjr  a  HLreft  nrehe- 
where,  ^hows  at  every  step  that  its  atteuttuu  is  uwakc  to  the  si^4itK  atid  nouoilij 
wliieli  it  encounterd.  The  rnhid  dog,  on  :he  eontrarr,  goes  «tdlen)r  and 
olwerviintly  fonvardm,  and  i«  not  diverted  by  objects  obviously  likely  UiAtti 
it.  This  statement,  Iiovvever,  is  subject  to  the  imjwrtnnt  cxwptiou  ah 
referred  u*.  that  it  is  excited  both  by  ihe  ffigtit  ant]  Hoand  of  an  BDimal  of 
own  species. 

"  Of  the  symptoms  whieh  accom|)any  the  tinul  Btajji?  of  the  diweiise,  the 
iinp<»rtant  and  characteristic  are  those  which  relnte  to  the  <irjr'tns  in  which 
hx.'alize8  itself — the  mouth  and  throat.     Alt*.'ntioii  is  often  drHwn  to  the 
dition  of  the  month  in  an  animal  supjxised  tn  be  heahhy,  by  the  ol 
that  it  tries  to  Rcrat<-h  the  corni-Ts  of  its  mouth,  as  if  ntu-mpting  to 
the  ropy  mucus  whii:h  is  seen  to  he  discliarored  from  it.     In  doij^i  that  are  tM 
up,  it  is  noticeable  that  the  hark  has  entirely  lost  its  rin^.  and  aeqntrcsi 
[lecidiar  hoarsent.'ss,  whirh  can   be  re(M)j;nizi'd  even  by  the  miwt  ijnol*Mfr\"ftnt 
As  the  disease  pro*:re88»*s  the  disdmr^e  increases,  the  lowrr  jaw   hanj^    i*  : 
paralysed,  and  the  animal   luis  evident  (lifticalty  in  s»al)owiii<:.     Atontr  ''-' 
this  there  is  often  k»88  of  power  in  the  hind  limbs.    If  now  the  dog  be  w»tcb*4 
the  pccniiarilies  of  behavi<»ur  which  have  l>e<'n  already  noticed  are  iseen 
present  themselves  in  a  much  more  marked  depree  than  before.    It  is  oli*ei 
first,  that  it  is  subject  to  pftroxysms  uf  excitement,  in  which  it  makes 
i*ei»entrd  elforts  to  bite  or  irnaw  all  ohjecta  ^siich  aa  wiMKlwork,  stra«y 
within  itA  reach,  while  at  the  same  time  it  contitmi*8  to  c?(hibit.  the  t«i 
already  mentioned  to  devour  its  own  excrement ;  and,  secondly,  eren  di 
the  remiKsionK,  \tA  excitement  is  at  once  renewed  by  the  sight  or  smiudof 
another  dof^. 

'*  It  may  he  well  to  note  that  the  disease  occurs  at  all  iscitM>ns,  that  thr  mi<^ 
dog  continnc«  tr*  reropniw  its  master,  and  to  manifest  pleasna*  when  kir<:l; 
spoken  to.  that  it  d<K>s  not  shun  water,  and  tliut  in  many  casts  Irom  fintut, 
last  that  wild  fury  which  is  commonly  supposed  to  Ijclon^  to  the  difl6ue,ii 
conspicuously  alwent.^*  i 

Rahiks  in  A(an. — In  num.  rabies  occnn;  either  from  the  bite  of  a  iM 
known  to  be  nibid.  or  from  a  raw  surface,  as  a  crack  in  the  lip,  Iteini?  IklM 
by  an  animal  atfccted  with  rabies,  but  iu  whom  the  cimnicteristtc  symptflM 
have  not  developed  themselves.  The  bite  of  a  rabid  animal  is  by  nu  nxartl 
certain  tf»  fK-casion  rabies.  The  proportion  of  those  bitten  by  rabid  does  (hrfj 
develop  tfie  disease  has  U»en  varioufiiy  estimated.  Huuter  uiid  VaiigJiM-l 
f  Halfunl)  pui  it  at  «tnly  ^  to  h  per  cent.,  while  licblanc,  fv^^\^\  staiiKtics  cAA 
lectcd  in  Paris,  make**  it  It;  j tor  cent,  Knttbr,  from  the  ronsideratioo  tif  *l 
lai^e  number  of  statistirs,  oftaunies  ihe  proportion  to  be  15  per  cent.  Tt*! 
bite  of  a  rabid  wolf  is  far  mnre  danirerous,  no  fewer  than  fi7  per  cent,  of  lls^ 
bitten  dyine;  of  the  diMWR'.  The  bite  of  a  cat  also  ik  mon*  dangenouB  tbij 
timt  of  u  dtH.'.  The  fact  is  timt  the  do^  usually  bitei^  at  (he  le}^  uAHH 
when  h«-  mtlictH  u  wuund,  it  is  through  clotfiiu;;,  by  whii-h  his  t4Wth  areflpH 
and  the  saliva  am-«UMl,  aud  thus  the  wound  escapes  ini>culation.  WoIvmabB 
iMts,  on  the  other  bund,  always  fly  at  nuked  parts  of  the  tiody.  ai  tlui  boea 
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^^^VPhenoe  the  £rreiitor  djingor  of  their  bitos.  There  ih  this  important 
^^HbL-e  bi^tweeu  the  |K)is(>aQiiH  iiiouulatiun  of  the  wouml  hy  ilie  bile  uf  a 
Hbtd  dog  and  ot  u  anukc*.  In  ihu  case  of  the  dog  the  poison  is  only  adherent 
ft  iht;  (ooUi,  nml  henue,  if  this  he  wiped  in  its  pai^sage  through  clothing,  the 
Be  is  rtnderetl  irtuocuous.  In  the  case  of  the  suuke,  the  poison  is  projected 
vongh  the  liollow  fan?,  and  hence,  wherever  that  enters,  however  cleuu  iU 
Benor  inay  l>e  wi{tCHt,  ihiK  drop  of  poison  is  injected  into  the  parts  at  the 
^^^pe  |jiiint  of  ficnetrution.  But  mukiog  all  allowancv;  for  the  mechanical 
HRK  of  clothing  in  preventing  inoculation  of  the  part  bitten,  there  is^  I 
Bok,  good  n'OBOii  to  believe  that  there  is  a  great  diRcrence  in  the  snsccpti- 
Bitr  of  different  individuals  to  the  p<»ison  of  rubies.  For  it  is  an  undoubted 
Br  that  Veterinary  Siir<;eonB  and  others  have  (ificu  Ireen  bitten  on  au  uu- 
Hvered  hand  by  rabid  dogs,  and  yet  have  esca]3ed  the  disi^ii^e.  EUiot^on 
BlutioQs  the  caatfi  uf  twu  tfiaiers  who  were  both  bitten  on  the  face  by  the  same 
■kid  dog  ;  the  first  escaped,  the  second  died  of  rabies.  White,  of  Brighton, 
B''    '  l;  in  the  ctmtjtgion  of  the  disease,  inoculated  himself  with  the  saliva 

fcl  I'»ir  with  impunity. 

^Hfaiiii':^   1-    IS  yet  known  as  to  the  exact  nature  of  the  Tims,  and  all 

^^^Bt<  Lu  discover  a  specific  micro-organism  in  the  infective  secretions  and 

^^^P'hAve  ao  fur  failed.     The  observationH  of  Pasteur  Bet*m  to  show  that  ita 

PBMfy  \&  Hlfolished  by  drying,  heat,  and  putrefacti(»u,  but  can  be  preserved 

r«  K>me  tunc  by  cold  and  moisture.      The  virus  exists  in  the  saliva  and 

■liriiry  glands,  in  the  central  nervous  system,  and  in  the  peripheral  nerves, 

l«it  no  Mtisfnctory  proof  has  Iteen  given  that  it  exists  in  the  blood. 

P«riod  of  Incubation. — Rabies  diO'ers  from  most  other  specitic  diseases 

u  il.r  |.  ii^ih  of  time  that  the  poison  may  lie  dormant  without  giving  rise  to 

»ii)>vni['i>.mft.     This  j)eriod  is  very  variously  estimated  by  different  writers. 

I^^biil  to  have  lieen  as  short  an  thn-e  days  and  ^as  long  as  fifteen  years,  but 

^^Hiow  generally  Itelieved  rarely  to  extend  beyond  a  few  weeks.     In  only 

BfJCTceoL  of  IJ7  authentic  cases  was  it  found  to  exceed  six  weeks.     EiuSer 

P&ikthat  in  !»7  per  cent,  of  fatal  cases,  death  took  place  within  four  months 

,    '^  the  bite.     In  the  case  of  the  Duke  nf  Kichmoud.  who  was  bitten  wliilHt 

tfUUinga  tame  fox  and  a  dog  that  were  4uarreUing  (it  is  doubtful  by  which 

"wmaj  the  bite  was  inflicted),  the  disease  did  nut  develop  itst-lf  for  six  or 

"•ven  wwks.     Jifeude  hiis  related  the  case  of  a  lady  who  had  the  disease  fifteen 

wmths  ufter  the  bite ;  and  Mayer,  of  St.  Pete^8buI^;,  that  of  a  young  man 

•huiliwi  of  rubii*«  twenty-six  months  after  being  bitten  ;  Sir  Thomas  Wuison 

lO''  •-•  that  the  poison  may  lie  dormant  for  years.    Writer,  however, 

wx,  fievcn.  twelve,   and  even  fiflem  years  have   intcrventid 

;n  the  latltction  of  the  wound  and  the  manifestJitiou  of  the  Kymptoms, 

I'^KTidently  fallen  int4i  error,  having  probably  confounded  with  hydrophobia 

oenons  affections  that  closely  resemble  it     In  this  long  and  uncertain 

'  ition  the  disease  Ix-'sirs  «Mne  resemblance  to  syphilis,  which  may 

H'  ••  rise  to  no  definite  symptoms,  either  loc:d  or  general,  till  six 

ultr-r  HiiM.-ulauuu. 

^Siptoms  in  Kan. — The  wound  liaA  geuendly  cicatrized  long  iK'fore  any 

of  mbica  declare  themselves  ;  an<i  no  |)ecnliar  appearance  is  pre- 

-'■ar.     Sliifoting  pains,  twitching  and  itching  sensations  have, 

kwt*  -iiully  U'en  exjterienwid  in  the  site  uf  the  wound  betore  the 

IMC  %d  ii»c  diKcase. 
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The  KvuipromB  iire  iiBiiiilly  anhi'RKi  in  f^ir  two  or  tlinf^  (litrnTn^^l^^^l 
Perrv  for  five  or  six  I  by  some  ant<*cvdent  plienomt'ua,  c*<n8i8tiii^  of  gid^^H^ 
chills  and  hfat8,  and  a  j^tneral  feelin^  of  diHeomforU  whiUt  oUvu  tiie  onsei 
\»  marked  l»^v  jrroat  depreRpiou  wilh  irritability  of  temper.  In  wiiue  oua 
vesicU'H  under  the  toiijjuc  liave  l»eeu  observed.  The  more  »fifrini  sjmptoov  , 
never  nmnifr-st  themselves  until  the  diw^aw?  is  fairly  establiBlied  :  they  cfl^MH 
esaentinlly  in  virtlcnt  and  repeated  coavulsive  movomonts  of  a  ix'fJex  chorfl^^^ 
induced  by  various  cxtemnl  inflnences  acting  on  the  surfar-o  of  the  body  oroo  , 
the  faucoB,  or  by  mental  iinprthsion.s  ;  and  tlicy  B|iecdily  end  in  cxtuiuAtioa  and  J 
death.     At  an  early  sla^c  of  the  disease  the  knee-jerks  aiv  exa^^rateci.  ■ 

The  special  symptoms  arc  referable  to  an  exeessive  irritability  of  tbd  medofifS 
and  upi>er  jmrt  nf  the  cord,  in  eouaet^uenoe  of  which  the  sli^bU^  •Ifenttf 
impuUe  causes  a  widc-s|>rcading  and  violent  reflex  spasm  of  thr  mnsrlcit  f*f  ^ 
deglutition  nnd  respiration,  and  of  thoge  of  the  neck  and  sometimes  of  the  jnir  j 
and  tongue.  At  the  same  time  there  is  considerable  mental  distQrbaDor,fl 
chiefly  aasumin?  t!ie  form  of  excetwive  terror  and  ajfitatiou.  fl 

The  /•jrrf,Hsi/'r  Jrritnhifitif  of  the  MnhiVn  and  vpper  }*art  of  Ui6  Spinal  /WJfl 
is  siiown  first  by  the  very  Hlij^ht  nature  of  the  afferent  impulsi-x  whirh  vtl 
suffii-'ieut  to  cause  a  rcHex  spasm.  .\  blast  of  cold  air,  the  rustling  of  tho  M«l 
clothes*  the  fili^htest  touch  of  or  movement  on  the  skin,  will  briu^oucoD*! 
AnlaiouB.  As  the  disease  advances,  stimulation  of  the  nerves  of  s})ecia]  »eQMl 
pHMluees  the  same  effect ;  so  that  a  sudden  flush  of  Hght,  as  the  refltctiotui ■ 
the  sun  from  a  looking-glass,  or  a  sudden  noise,  as  the  slamming  of  %  dodi;  I 
will  bring  on  a  spasm.  Mental  impressions  even  may  cause  the  same  remit*  I 
The  noise  produced  by  liijuidf^  tning  [xmred  from  one  vensel  to  anuther  ill 
I^ecnliarly  distressing  t»>  the  patient ;  and  Elliotson  mentions  a  oaAe  in  vfaiclil 
H  patient  with  rabies  was  thrown  into  violent  agitation  by  hearing  the  dmatf  I 
who  sat  Dp  with  him  void  urine.  The  suH'erings  and  e*)nvnliiiiina  which  thf 
fuitient  csi»erienees  when  he  attempts  to  drink  are  owing  to  the  same  ciinw;. 
The  normal  reflex  contniction  of  the  mnselee  of  deglutition  that  oecara  ta 
Mftwallowing  U'comcst  spasmodir,  and  spreads  widely  to  other  muscles,  eodingin  J 
K  general  couvuUiou^  and  the  recollection  of  these  sufferings  makes  him  afni^V 
to  refM-ut  the  attempt ;  hence  the  fear  of  liquids,  from  which  the  name  "  bj«lro*fl 
phobia  '*  is  derived.  fl 

In  the  earlirr  stages  of  tho  di»ease  the  spasm  affects  chiefly  the  mascJeic'S 
deglutition  and  respiration  :  a  catch  in  the  breathing,  resembling  what  <^Uftl 
(»ccarH  when  u  jx^rson  go4«  into  a  cold  bath,  is  met  with  as  one  of  the  emriiflll 
sym[>(oms,  taking  place  in  the  midHt  of  eonversatinn,  and  l>efor(*  the  rnt|^|^| 
mind  is  din^eted  to  the  nature  of  tlm  disease.     This  cjitch   is  dar  ttf^^H 
»piisinoilic  descent  of  the  diaphragm,  and  gives  rise  to  fevon.f  puin  at  the  pjti^j 
the  st4>maoh.  or  if*  a  feeling  of  sutfoc^ition.     In  consequeno?  of  this  8pa»m  *^ 
the  diaphragm,  the  patient  makers  tViuu  time  to  time  a  loud  hKx:uptQK  noipafl 
which  has  bei'D  likene<l  to  the  bark  of  a  dog.      As  the  di»easo  aUrancM  tliM 
Hpaams   extend   nmn*  widely,  and    inereiise  in  violence.     The  extranrdiiiA^3| 
maacles  of  respiration  and  thi>He  of  tlie  nei'k  and  jaw  art*  thrown  into  ritilaO* 
spaamA,  and  I  lit;  ronvulsions  may  extend  even  more  widely.     Tlwi  larynjC^ 
mnsclea  alw  )>ecomc  atfocted,  and  siMuim  of  the  glottis  is  not  an  uaoasuDiOt^ 
ni-  '     '  '   tth.    Towards  the  end  of  tho  caw?  tlie  spHsms  may  occur  witbooC  af>/ 
ri  1  '  external  stimulus,  but  just  U'fore  death  thev  may  entirely  Li«»t5* 

Frutu  an  i*arly  Ntage  vif  Uic  case  there  is  au  ttbunduut  Yttcid  seerclion  ff04fl 
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»>ntli  and  fuucts,  which  the  puticDt  finds  gtval  ditficulty  in  t»x|>ectoratintr. 
trying'  to  pull  it  out  with  the  finjjere  ;  and  children  may  in  thi«  way 
h  and  t4^ar  l\\v  skin  of  the  lips  and  nofto. 
<lue  of  the  carlit^t  Kymptoni&.  and  one  of  the  most  persistent,  is  extreme 
'mini  Agitation  arid  Terror,  a  vaj^iio  seniic  of  dread  and  horror  at  the  ini- 
ng   fate.     S[>o<'tral    illusions   sometimeK   ohmu*,  the   ]»utieut   supposing 
If  to  be  surrounded  bv  animals,  by  horrid  fonus.  bv  gapinjr,  ^hiistly,  and 
iujf  oountonam^s,  or  by  Hies  or  wasps.     The  lir)?L  svmptom  in  the  Duko 
ichmondV  case  WHS  that  be  fancied  stimc  poplar-trees  opposite  hit*  bedroom- 
nJoir  to  be  men  lookin<:  iu.    These  delusions  may  atteruate  with  tits  of 
irinm,  terror,  and  frenzy.     In  these  it  is  said  that  the  patient  barks  like  a 
and  ende^votirs  to  bite;  Vnil  tins  is  a  popular  error — the  '*  bnrk  "  is 
\\  the  CHteh  in  biv^ithiug,  and  the  attempt  to  bite  is  nothing  but  movo- 
of  the  tongue  and  mouth  induced  by  the  viscid  saliva. 
Tlw  temperature  is  not  usually  much  over  100'  F.    Albumen  and  sugar  have 
found  in  the  urine  by  F.  A.  Southara,  the  8Ug;ir  doubtless  depending  on 
tetion  of  the  medulla  ol>long:tUi. 

Uamalcia,  Bristowe  and  llui-sley,  and  others  have  recorded  cases  of  rabies  in 
aasaming  the  pi»ralyti<.'  form,  which  is  the  variety  usually  occurring  in 
UiitNi  aud  ooctisionally  iu  dogs — •*  dumb  rabies/*     The  disease  then  proves 
fatal  fr^im  ascv^ndinj:  paralysis. 

Dnzmtion  and  TermiiifttioiL. — The  disease  may  prove  fatal  iu  four-and- 
»H'.'nty  hours,  or  life  may  be  prolonged  forsix  or  seven  days.  Oeath  generally 
lUkesb  pUee  from  the  secoud  to  the  fourth  day»  and  may  »K.'cur  from  spasm  of 
giuttiii  or  from  exhaustion.  Occasionally  the  symptoms  subside  completely 
on*  death  ;  the  increased  sensibility  of  the  aurfiice  disajipearing,  the  mental 
qptatioD  or  delusion  being  removed,  and  deglutition  and  respiration  being 
Ir  jHfrformed.  Thus,  Lutham  relates  the  ctisc  of  a  man  labouring  under 
dt>cuse,  wh4J  sat  up  quietly  in  bed  and  drank  a  pint  of  porter  half  an  hour 
forr  he  dic«J.  In  theSi'  wises  the  pulse  gradually  becomes  slower  and  slower, 
•od  finally  cc.'uses.  This  mode  of  death  is  not  exhaustion,  but  is  due  to  a 
tetnictive  cluinge  in  the  canliac  centre  in  the  medulla. 

Vsrogaosia. — I  am  not  acquainted  Avith  any  case  of  rei'overy  from  rabies, 
itdp  whtn  once  the  tirst  symptoms  have  made  their  apf»earance  the  disease 
VttMi  to  lie  invariably  fatal. 

Viathology. — The  appearances  wliich  are  found  afler  death  in  undoubted 
mm  of  rabies  harmonize  uith  tlie  symptoms  observed  during  life.  The 
■wrt  definite  and  characU^ristic  change  is  found  in  the  lower  part  of  the 
o«inUa,  "most  iut*-nse  in  the  hyjvo-glossul,  glosdo-pharyngeal  and  vagal 
aorJei  and  tht:ir  neighbourhood."  Gowere  found  the  cliauges  identiwU  and 
t> clearly  marked,  that  the  nature  of  the  aiTcction  could  have  been  recognired 
^^vu  the  po*l'mffrUm  apiM*arance  alone  in  seven  out  of  eight  cases  he  cJtamined. 
•^OlIiiDg  ia  visible  to  tlie  naked  eye,  but  tlie  micnwcopt*  shows  ante-mortem 
d>M  ID  some  of  the  minute  vessels,  and  the  perivaricuhir  spaces  in  the  attW'ted 
'HCioD an- crowded  nilh  lenciHTytes.  In  the  regions  in  which  the  disease  is 
>&«( advance,  the  leucocytes  [iass  beyond  the  lymphatic  spaces  and  invade 
^  tbraM  of  the  medulla,  sometimes  being  so  eloscly  jwcked  as  to  conceal 
^  oornia]  stnicluix*!  iu  minute  sfiotH.  The  only  change  in  the  nerve 
^kwenu  is  slight  granular  degenemtion.  Tlie  appearances  are.  in  short, 
^htm  of  iufiammation  of  the  aflectod  region.    These  Qp]>eamnces  wero  woH 
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demonst ruled  by  Jforcus  Beck  in  a  case  whiuli  occurrwl  in  Univt'Tnilr  CotkiKV 
Hosjiit^il  in  1x71.  Bencdikt  uinl  oiliers  havo  found  idcniiwil  chanjjeB  in 
thu  dog.  Takiii;?  tlie  ftvst'im^iiem  Hi^^'uratict-R  and  the  6yin]>LuDJH  lopethci* 
it  appears  probable  that  the  <-'ji*ieiitiul  feature  of  the  diseaM  i«  an  infrdixe 
inHammution,  chietlr  affectini;  the  medulla  oblonfrata.  The  Hrsl  aigrn  uf 
dama^  to  the  ufcrve-elements  is  their  h>ss  of  reMistance,  and  Ihe  iK-currttJc* 
of  violent  and  irregular  action  from  mlijutht  causes.  If  the  puticnt  d«jc«  not 
Ijerish  at  an  early  stiijjc  from  cxluuislion,  dtuna^'c  of  »he  nervous  tissue  pm- 
grc»sea  till  it  cttmes  to  respond  more  feebly  than  natural  to  the  diffetrvtit 
inipuhteH  it  receivea ;  tjiis  correhp<jads  to  the  period  of  calm  that  ho  frequpoLfy 
occurs  iHjfiire  death.  Finally,  it  lM.*eome8  incapable  of  performins;  ita  fbjic- 
tions,  and  the  heart  ceiuieii  to  beat.  Couts  Ktate«  that  he  has  found,  in  iMiditiuo 
to  the  congestion  of  the  faurrs  always  met  witli,  arfual  infiltration  «tf  Hxc 
salivary  jjlands  with  leucocytes.  Heyond  these  no  definite  ap|»earancc«  ut 
met  with.  Aithou<<:h  Pastteur  has  not  been  able  siiccetisfiilty  to  inoculat«  (ho 
blood  of  a  rabid  animal,  there  is  no  doubt  that  the  virus  can  be  carried  to  Clw 
brain  and  cord  by  the  circulation.  To  prove  this  he  inoculated  a  rabbii  fa? 
injection  into  the  auriculflr  vi*in  and  immediately  aftimvurds  cot  otTthrfftr. 
hut  the  syuiproms  develH|tecl  afi  usual.  The  theory  that  the  virus  can  reach  tlic 
ner\'ou»  centres  by  direct  extension  alonj;  the  nerves  has  nothinj;  to  support  it. 

Kabies  1>elon^'S  to  the  class  of  specific  infective  diseases,  its  chief  jK-culiahty 
being  the  uimsiud  dunition  of  the  period  of  incubation.  It  is  in  no  way  niore 
extmordinary  than  such  a  disease  iw  mumjis,  in  wliich  a  period  of  perfoet 
health,  lastinj;  for  three  weeks,  intervenes  l>etween  infection  and  the  uppetruice 
of  a  local  acute  inHammation  attacking  the  parotid  inland. 

TiiKATSiKXT. — This  uiost  be  principally  /rreve/itirr  and  jMiaiit't,  W« 
cannot  speak  of  ntrativp  treatment  of  rabies  ;  for,  after  the  disease  has  uaoe 
Ret  in,  the  utmost  that  I'un  l>c  done  is  to  leasen  the  imtient's  sulVeriDgs,  and 
delay  for  a  few  hours  the  almost  inevitably  fatal  terminnlion. 

Preventive  Treatment,— From  what  is  known  ivgardiu*:  the  uaturp  ami 
mode  uf  bpread  of  mbii's^  it  appears  certain  that  much  can  be  done  by 
regulation  to  exterminate  the  disease.  The  most  important  meaaaree 
I.  The  destruction  of  all  do^s  which  are  rabid  or  sus|kected  »>f  Wwx^  »ft,  ♦. 
Soixure  of  all  ownerless  and  wandcriui;  dotrs.  Arcordiug  Ut  tVininp,  i4» 
out  of  G(U  rabid  dogs  were  returned  as  stray  ones.  -S.  All  dojfs  to 
efficiently  muzzled  while  rallies  prevails,  and  for  some  time  aftenrards. 
efficacy  of  muzzling  has  been  amply  proved  ;  in  I KK5  twcnty-«e\'en  deucha 
rabies  occunvd  in  liondon,  whllht  in  !>*«(;,  after  the  mnzzlinitr  onk-r 
enfon^ed,  no  death  Wiis  recorded.  I.  The  rejiistnilion  and  ttvAaliou  of 
dogs.  Owinu  to  the  fact  that  but  a  snuill  proportion  of  those  bitten  arr 
attacked  by  the  distose,  innumenible  popular  remedies  liave  •>bt:uiit.->l 
unmerited  reputation  for  preventing  rabies. 

When  a  |H?n*on  is  bitU'n  by  a  rabid  dojr,  or  by  one  that  if»  o  .ix-uabl 
8Uspe<'teil  of  lieing  so,  the  Snr>reon  should  always  adopt  eneri^tir  mean»  to  mv4 
the  pAticnt  Ai'tn  s^i  fatal  u  discaw.  As  sim^u  as  po^f^ible  after  the  l>it<*  hn^t  Ix^n 
intiictod,  a  strin*;  or  Inunbi^e  of  some  kind  should  if  p<.tssilile  In*  applied  on 
I  ho  proximal  side  of  thn  wound,  S4i  as  to  an>«t  the  circulation.  Haotion  il 
oommuuly  i-eeommended.  and  would  be  almost  instinctively  practiacd  :  botil 
ia  not  altogether  ilevoid  of  danger,  as  there  is  reoaou  to  Ulieve  Uiat  luocolalkd 
may  take  place  thrungh  tiio  muooua  membrane  of  the  li)>  and  mouth,  aod^H 
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certiinly  occar  if  there  were  ixwy  crack  or  abrasion.    The  only  preventivt 
Unit  Clin  be  trusted  are  ejrtAion  and  mus/irs. 

lUon  is  no  doubt  the  most  cHVctual  jireventivc  trcaimeut,  but  it  is 
pniclLsed.     It  sliould  ho.  freely  performed,  no  lialf  measures  Ixjiujj  had 
to.     It  is  better  to  ruoiovc  too  much  of  u  comparatively  unimportant 
port,  than  to  allow  thf  sulTcix'r  tu  run  any  risk  of  falling  u  victini  to 
dl^'iLiie.     In  order  to  excise  every  part  that  has  been  touched  by  the 
tlic  Surgeon  should  pass  .'i  pi*obe  to  the  Iwttom  of  the  wound,  and  exciwi 
whole  by  eco'.iping  out  a  conical  piece  of  the  tissues,  taking  care  U)  jr*) 
»nd  the  furthest  limit  to  which  the  probe  is  passed.     If  there  be  any  doubt 
IP  removal  of  the  whole  of  the  injured  parts,  a  caustic  should  be  applied. 
the  lip  be  bitten  through,  a  portion  may  Ik'  cut  out,  and  the  W(»und  broujrht 
•r.  !Ls  in  hare-lip  oj>erations  ;  if  a  tinjrcr  be  injured,  it  may  be  amputated, 
arc  much  mi  ire  commonly  used.     The  introduction  of  a  sharp- 
;k  of  nitrate  of  silver  into  each  tooth-mark  was  strongly  recum- 
Yountt,  wliii  had  himself  been  bitten  twenty  times.     Potassa  fusu 
a  most  t'fliciont  cauKtie,  but  it  is  apt  to  extend  its  action  furtlier  than 
tided.     Liipiid  caustics  poured  into  tlie  hole  left  by  the  tooth  have  the 
of  penetrating   very  thoroughly   into   every  part  of  the  wound, 
"bolic  acid,  or  fnminji:  nitric  acid,  may  be  used  in  this  way.     [f  the 
have  already  cicatrizt^d,  tiie  bitten  part  may  be  excised  nl  any  time 
ihe  injury,  pro\ided  the  dog  is  known  to  have  been  mad.  or  to  have 
\e  «»  ufttrwards  :  for  it  is  not  impossible  that^  in  the  t'nsi's  in  which  tlie 
\w&  ixcurred  at  a  remote  [leriod,  it  has  U^l-u  dejx'ndHnt  uih»u,  or  con- 
trith,  some  peculiar  action  set  up  in  the  wound,  which  might  possibly 
W  averted  by  the  removal  of  the  cicatrix. 

Paateor's  Preventive  Treatment. — In  1880  Pasteur  commenced 
»  *;riL<*  of  researches  into  the  nature  of  rabres,  as  the  result  of  which 
Iwbtlirves  that,  he  has  discnveretl  a  means  of  rendering  an  animal  incapable 
"f  dtvcloping  the  disease  if  inoculated  with  the  virus,  and  that  within  certain 
lnmt«of  time  he  can,  by  the  same  treatment,  prevent  the  occurrence  of  the 
'IwiM,  even  after  int^culation  of  the  virus  on  an  unprotected  animal.  He 
*t*rtefi  with  the  idea  that  it  might  be  possible  so  to  attenuate  tlie  virus  that 
'^  ttwculiition  might  induce  a  modified  form  of  the  disease,  free  from  tlanger 
•olift^but  protcciiug  the  animal  fn»m  a  bubsequent  attack.  In  this  lie  was 
*"*  sncocfisful,  and  his  present  mode  of  treatment,  although  conferring 
inunntiitj,  producer  n<j  appi'eciable  disturbance  of  health.  In  this  it  differs 
*Wf  ft"  1  ition.     It  is  impossible  to  give  here  moa*  than  the  briefest 

•binary  >  .;'s  work.    The  first  definite  result  airivcd  at  was  the  fact 

*ta  tli«  vinw  is  constantly  present  in  the  central  nervous  system  of  rabid 
^Of^Mul  can  thus  be  nbtained  free  from  cootamination  by  the  septic  organisms 
*^»»yi  prefcent  in  the  sidira.  By  crushing  up  portions  of  the  cord  in  sterilized 
**^th  M,.  tnaterial  was  obtained  for  intx^ulutinn,  and  it  was  found  that 

^tj  ,  .     .in  animal  and  injecting  the  virulent  fluid  beneath  theanichnoid, 

ijv  induced  with  perfect  certainty,  and  that  the  incubative  {>eriod 
to  frtjm  six  to  tea  days.  Pasteur  next  found  that  by  iuoculatiug 
|AiQnt»uf  monkeys,  using  the  cord  of  the  first  for  the  second  and  so  on,  a 
pkituil  aiirnuJitinn  of  the  virus  takes  place,  until  itii  vindence  disappear* 
miitthf,  Hj  inorulaluig  the  attenuated  virus  he  succeeded  in  protlncing 
mmamtj  in  dogs.     Farther  observations  showed  that  by  in«x*nlating  a  series 


37fi 


POISONED    WOfWDS. 


of  rabbits  with  the  attoDuated  virus  from  monkevB  he  could  ^acitiallj  rcston 
and  even  increas*.'  it«  virulence  ;  the  chief  evidence  of  tho  iucreaiied  virulencB 
beiiiir  the  pradual  8hort<*ning  of  the  incubative  perioii.  At  last  b; 
the  poison  derived  directly  from  a  dog  through  a  aeries  of  rabbit*  hr  ■ 
appiii-ontly  the  maximum  vimlence,  inoculation  by  trephininfc  l)eit>|^  c4*rt»]DJT 
followed  by  rabies  on  the  seventh  day,  and  at  tin's  point  the  intensity  of  ibc 
poifton  remained  constant.  The  symptoms  in  tho  rabbit  differ  somewhat  from 
those  in  the  dog,  the  most  marked  feature  bein^  paralysih  of  the  hind  l^es* 
f^iuiDallr  extendiiijr  to  the  fore  le^n  before  death.  After  ileath  the  whole 
length  of  the  cord  is  equally  ^indent.  Thnt  the  diftease  thos  indu(>ed  la  tru** 
rabies  is  proved  by  the  facX  that  do^  inoculate<l  with  the  ntbbic*s  oocd 
develop  the  typical  disease  either  of  the  dumb  or  tho  furious  \-uricty.  Ths 
virus  of  constant  HtreuL'th  liaving  been  thus  obtained,  tho  next  }»oiDt  is  to 
att<;nunte  it  so  that  it  can  Iw  inoeulated  without  u  fatal  result.  The  meaXM 
of  eti  doinp:  was  f((und  in  simply  drying  the  cord.  If  the  cord,  removed  with 
all  practicable  antiseptic  pri'cautions,  be  suspended  in  a  glnss-jar,  at  tlie  bottotn 
of  which  some  caustic  potanh  is  placed  tit  dry  the  air,  its  virulence  grudnallT 
difiapj)cary  until  ut  the  end  of  from  lo  to  14  days  it  is  completely  loit 
PiiBtf'ur  inoculated  dogs  with  this  attenuated  virus  in  the  fullowinir  way?— 
Every  day  a  jKirtion  of  cord  rubbed  down  in  sterilired  brotli  was  injected 
l»eneath  the  skin,  commencing  with  some  that  bad  been  dried  loujf  enough  lo 
have  lost  its  vimlence.a  more  virnicnt  material  being  used  each  day  tilt  at  lait 
the  fresh  cord  was  reached.  It  was  found  that  this  could  Ite  done  witbiius 
disturbing'  the  health  of  the  dog,  and  at  the  end  of  the  process  the  animal 
presented  a  perfect  resistance  to  the  most  intense  vims,  nor  uould  rabies  !« 
given  to  it  by  the  bite  of  a  rabid  animal.  That  I'asteur  and  others  have  thai 
conferred  npon  dugs  a  perfect  immunity  to  the  vints  of  rabies  canncri  bt 
doubted,  hut  how  it  is  done  is  quite  uucertain.  Piistenr  ue^erts  that  tbt 
jMiisoii,  whatever  it  may  be^  is  det^troyed  by  drying,  and  that  it  is  not  a  trw 
attenimtion  but  ratliera  diminution  in  quantity  that  takes  place  as  ibe  ocvd 
dries.  Although  no  organism  has  yet  been  found,  Pasteur  suggest  that  oik 
may  be  present  which  produces  in  its  growth  a  chemical  enbetaiioe  boaiile  lo 
its  own  development,  a  condition  met  with  in  numerous  organised  funttrntfr 
In  the  dried  cord  the  living  orpTanism  perishes  gnwlually  while  the  cbcnuoil 
antidote  undertfoes  no  change.     This  is.  of  course,  merely  a  hypothesis. 

On  duly  Gth,  ]K^4.'^  Pasteur  fii*bt  appliiHl  his  method  to  Uie  human  BobjcrL 
The  patient,  dosejj])  Meister.  aged  14,  had  been  severely  bitten  iu  foarteea 
places  by  a  mad  d**;;.  The  l»oy  suffered  no  evil  effects  from  the  t7«atiaeiU» 
and  is  still  alive  and  well  (  IH*):)).  Since  that  time  thousands  have  fl«K:k«^  l« 
Paatenr's  labomtory  from  all  parts  of  Euroi>e,  and  some  even  from  Amrrica, 
and  institutions  have  been  founded  in  Budtijx'i^t,  Odessa,  Turin,  etc,  wbcne 
the  ircatment  is  carried  out. 

The  trcatxuent  hat  lieen  iiiiMlified  in  some  points,  but  tho  folluwing  niay  be 
t^iken  as  an  exauiplu  of  tho  >^'ay  in  which  it  ia  carried  out.     TLe  cord   ia 
[tuuudcd   up  with  a  ;:lasii  nnl   in  a  quantity  i»f  8teriliH.'d  veul  broth 
fuur  tinii'S  its  bulk  lielore  it  wiis  dried,  and  of  tliis  niixtuix'  oue,  (n*- 
eubii'  centimetre's  ure  used  in  euch  initculaiiou.     The  injections  ni 
ibo  skin  of  the  abdomen  once  or  twice  a  day.  The  following  nuii>  .». 

the  days  of  drying  to  which  the  cord  has  lieen  submitted  at  each  i  >-i 

Kimt  day.  N,  I.H;  second  day,  l:f,  II  :  third  day,  to.  1)  :  fourth  aay,»i,«| 
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,  6,  fi  :  sixtli  cluy,  5  ;  seventh  day,  ;')  ;  eii^'htli  day.  4  ;   uiuth  day,  3  : 
,  h  :  eleventh  day,  i) ;  twelfth  day,  1 ;  thirteenth  day,  4  ;  fourteenth 
3  3  fifceeuth  day,  8. 

intensive"  trcatmont  is  adopted  in  wolf-bites  and  the  more  severe 
of  bitea  from  nndoulitedly  ral»id  dogs.  lu  these  cases  the  injections  are 
urd  daring  twenty-one  days,  whilst  the  curly  injections  are  more 
OS,  80  that  a  cord  dried  for  sL\  days  is  used  on  (he  third.  No  abscesseg 
br  other  local  tronblce  beyond  a  little  tenderncHu  and  redness  have  in  any  case 
fiillowed  the  injections. 

That  the  treutuicut  is  not  infallible  Pastenr  himself  ackuowledgefi  :  how 
Wlible  it  is  can  scarcely  yet  l»e  d<'lerinined.  From  I8>*(^  to  I89'J  inclusive, 
32f,74-l  persons  nndernrent  theantirahic  treatment  at  the  Pasteur  Institute  ;  of 
Iheae  112  died,  showing  a  mortahty  of  o*H8  per  cent.  These  cases  are  arran^^'d 
in  three  classes  :  first,  those  bitten  by  animals  proved  by  experiment  to  be 
Kbbid  ;  secondly,  those  bitten  by  animals  certilled  to  be  rabid  by  veterinary 
:  tliirdjy,  those  bitten  by  animals  suspected  of  rabies.  Of  the  total 
:  i-eate*].  10,598  had  been  bitten  by  animals  proved  or  oertitied  to  l)e 
id:  ys  of  these  die<I,  giving  a  monnlity  of  i»*92  \yex  cent.  Excluding 
cases  which  has'e  proved  fatal  from  rabies  durinir  the  treatment  or  within 
days  of  its  termination,  only  72  deaths  have  occurred  io  the  14,430 
treated  Up  to  the  end  of  l>*liJl;  this  -^ives  a  mortality  of  only  0*o<>  per 
This  must  l»e  compn'n.'*!  with  the  mortality  of  1."p  jter  cent,  which 
the  bites  of  rabid  animals  treated  by  other  methods.  It  can  thus 
be  denied  that  the  treatment  has  been  productive  of  a  great  saving  of 
Id  a  considerable  number  of  other  institutions  founded  for  the  purpose 
•>-T  out  Pasteur's  treatment  the  results  have  been  equally  satisfactory. 
-  are  on  re<;ord  provinjr  that  death  has  resulted  from  the  treatment, 
a  IB  probalile  that  those  few  instances  in  which  paralypis  ending  fatally 
Qororred  during  the  "  intensive  "  treatment  were  cases  of  ''jMindytic  rabies." 
\  oomiuittee,  com]X)8ed  of  Sir  H.  Roscoe,  Dr.  Burdon-Sander8on,Sir  James 
Tftgvt,  Sir  Joseph  Lister,  Dr.  Lauder  Drunton.  Dr.  Quain.  Dr.  Fleming,  and  Mr. 
Vi''t#^*r  IlDrslcy,  was  nominated  by  the  President  of  the  Local  Government 
Eoftfd  in  ISKC  to  inquire  into  Pasteur's  ireiitment,  and  after  amcjst  exhaustive 
InvL-sttgation,  ns  a  piirt  of  which  Horsley  repeated  the  experiments  on  animiila, 
khe  oommittee  reported  in  1887,  fully  confirming  Piistenr's  conclusions  on 
important  [K^int. 
treatmi'tit  can  of  course  be  carried  out  only  in  institutions  established 
purpose,  as  it  is  necessary  to  keep  a  large  number  of  nibiil  nibhita 
\\y  in  stwk,  for  if  from  any  cause  the  iutensihed  virus  as  dcveloj>ed  in 
rabbiu  died  out  it  would  take  some  months  to  develop  it  again  by  a  fresh 
of  iQt)culation8  starting  from  a  rabid  dog. 

»  treatment  may  be  cummenced  at  any  time  before  the  invasion  of  the 

but  the  cimnces  nil"  of  neceasity  very  seriously  diminished  after  a 

nigfit  fnmi  the  date  of  tlte  bite. 

Valliative  Treatmont.— After  the  diseast^*  has  once  set  in,  nothing  can  h^ 

but  to  pailiule  symptoms  and   prolong  life.     Kvery  possible  remedy 

iu^enuity  of   man   could   de\is«%  from  warm  water  to  vii)er-  and 

poison,  has  been  tried  and  found  utterly  useless. 

although  no  trtratiiicnt  liitlierto  tried  has  been  suocessful  in  curing 

borrtblc  diisease,  much  may  be  done  to  mitigate  the  suflTerings  r4nu9ed  by 
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it.  All  sources  of  exteruul  irriUtJoa.  nhcthcr  physical  or  mcnUTr 
removed.  The  patieDt  should  be  placed  iti  a  diirkeiied  and  »niict  r«.tom,  cmii 
not  8uhjecU;d  to  the  iiitruaive  curio&ily  of  sLrati^^Grs  ;  uiid  the  bed  should  br 
surrounded  by  curtains  or  screens,  so  as  to  prevent  the  disturbing  iaflacnor 
even  of  u  draught  of  cold  air  blowing  on  the  surfuit;.  Chlororurm  maT  bead- 
iniuistcred  by  inlmluti(»n,  or  t-lilural  muy  be  inje<*tcd  suboutaneotialy  in  10  to  1 '» 
ffrain  dost-s  every  second  or  third  hour,  in  order  to  culm  the  violeni'o  of  the 
(tpaama  and  to  procure  sleep,  but  care  must  be  taken  uot  to  push  it  too  (ar  lent 
coma  result. 

In  a  cu*e  lately  in  University  College  Huspital  the  ptident  experienood  great 
relief  from  having  the  fauces  ocaisionally  brushed  with  a  R4jlntiou  of  ccH^ne. 

The  hot  air    or    vnpour    bath    <ifien   HirordH   great   u-mponiry  n^lieT,  uvK^ 
diminishes  in  a  niiirked  manner  (he  violence  of  the  Kiui^ms. 

The  subeutaiieou!^  injection  of  cnmre  has  been  strongly  rocomtui 
and  doubtful  cases  of  cure  by  its  means  have  been  reported.  Tho  <laee  is 
from  ith  to  }tli  of  a  grain  cveiy  third  hour.  Mercury  pushed  tn  salira- 
tion  wjiii  formerly  reci'uunended  both  as  a  pn;ventive  and  acumtive  ureatmcnL, 
Andry  ( ITT'.t)  relates  numerous  rases,  ap|tarently  authentic,  in  whieb  it  aeein* 
to  have  l)een  of  use.  Tracheotomy  has  been  recoujmended  in  order  to  avcn 
death  by  spasm  of  the  glottis.  But  what  possible  good  C4in  result  frotn 
preventing  death  by  this  cause  when  it  is  imjiending  from  another  ?  Ijastly, 
the  Surgeon  must  bear  in  mind  that  be  has  t^j  *treaL  an  cxbanstiug  diaeaac 
and  that  he  must  consequently  support  the  patient  by  wine,  beef-tea,  and  such 
nourishment  as  can  be  taken. 


MALIGNANT     PU8TULX. 


Malignant  pustule  nr  charbon  is  the  nume  commonly  gi^'vn  to  the  affecUou 
produced  by  the  inoculation,  on  tlie  cutuueoue  surface  in  man.  of  the  vini» 
of  the  diseaik.'  of  cattle  known  as  splenic  fever  or  anthrax.  Splenic  fe\ier  i* 
fortunately  rai*e  amongst  animals  in  this  country,  while  in  Fnmce  and  ariine 
parts  of  (ternuiny  it  occurs  with  ronsiderable  frequency  amongst  homed  oitUt. 
hurscH,  anil  sheep.  Malignant  pustule  Is  conse(|uently  also  rare  here,  lii*ing  met 
with  chiefly  amongst  workers  in  foreigu  bides  or  wooIk  :  on  the  ('ontiocnt  it 
is  i^omni(.)n  also  amongst  butchers.  The  virus  has  now  been  clearly  f'ruved  Up 
l»e  a  large,  easily  recognisable  microscopic  organism,  the  bacilltu  autbracia. 
It  may  tind  entrance  into  the  body  by  tlie  lungs  or  intestines  in  the  form  ol 
dust,  and  then  it  utNe»  rise  to  u  general  disease  running  a  rapid  and  fu[:< 
without  tlie  formuii<in  of  an  external  ctntm  of  iuHainm^ition.  This  ..: 
which  is  known  as  "  woolsorlers'  diH(Ni8i\"  wns  brought  jin#minentiy  inn 
notice  by  the  occurrence  of  sevenU  fatal  cases  at  Hntdrord  amting«t  «.»rVMi 
ongaged  in  sorting  Persian  and  ISokharan  wools.  Malignant  ptistab 
an  importance  quite  out  of  |)ro[Htrtton  to  the  frequeui*y  of  it^ 
first,  becauKC  of  the  ntsA'snity  of  recitgiuMing  it  early  forit^fttK 
m»;nt ;  and  JM-cfunUy,  lieeause  it  forms  u  tyjHj  of  a  true 
local  Mild  general,  and  itj*  exact  pathology  is  bctl«r  uu-.-i...  .  ___:: 
most  other  diseases  of  the  same  kind. 

flymptoBu. — The  Hntt  symptom  of  malignant  pustiile  is  the  formation 
a  small  angry  rvd  piniph'  on  some  exiMtsed  {uirt  of  the  body — either  the  fJMX^' 
houda,  ur  ariua.    The  jiaLieiiL  may  l>e  oonariuns  of  having  scraUihttd  or  prickeii 
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himself  at  the  point  at  which  the  pimple  appears,  or  he  mar  rit^htly  or  wToii^ly 
attribntc  it  to  the  bite  or  stinj;  of  au  insect.  The  pimple  i«  aecoinpanied  by 
incense  itching,  and  ufter  sotur  hours  a  vesicle  forms  on  its  summit,  which  is 
harst  by  the  jjatietit's  scrat^hinK  it.  There  aow  forms  a  (iistinct  indurated 
|«tch,  which  mpi'lly  extends  ;  at  first  it  is  jrrey  iu  colour,  hut  by  the  end  of 
i\vt  second  day  the  central  part  is  black.  The  skin  in  the  neighbourhood 
becoroos  red  and  swollen,  and  round  the  edjse  of  the  hlaok  piitch  a  ring  of 
\^e«icles  is  formed.  The  individual  vesicles  are  about  the  size  of  mustard- 
»«<ds.  There  now  folhiws  cousiderable  swelling  of  the  8nrroundin*r  parts  with 
enbrj^emeut  of  the  neighboarinp  l)''mphatic  glaads,  and  if  the  pustule  ii*  si^ated 
iOi  the  arm,  red  lines  may  run  up  towards  the  axilla.  The  rate  of  progress 
varies  r«»n?ider>bly,  hut  by  the  fifth  or  sixtli  day  tlie  black  e«:har  may  attain 
tbe  siie  of  a  florin,  and  the  surrounding  swellini;  may  affect  the  whole  side  of 
the  face  or  the  t»Teater  part  of  the  arm.  Beyond  tiie  itchinfj  there  is  iuit 
little  pain.  The  constitutional  symptoms  are  not  severe  at  first,  hut  hy  the 
fiHirth  or  fifth  day  the  tcmpemturc  rises  to  UH"  or  102',  the  pulse  b«^corae8 
qoick  and  irregular,  the  tongue  dry,  and  the  patient  suffers  from  headache 
ieelij»jr  of  general  seveR'  illness.  There  may  Ix'  dyspnoea  or  fainting, 
and  occasionally  delirium.  If  no  treatment  i>e  adopted,  the  case 
moit  frequently  tenninates  fatally  in  less  than  a  week  from  \tA  commeucement. 

§Tlie  whole  process  may,  however*  remain  local  and  cease  of  itself,  the  redness 
MibsidJng,  the  alougb  separating,  an<l  the  resulting  granulating  sore  healing 
with  wmsiderable  disfigurement.  This  favourable  terminatioti  is,  however, 
very  rare. 

In  soiDe  exceptional  ca*^,  the  result  of  the  in^x-ulatinn  may  be  a  widely 
^  diffbted  fledcma  without  the  formation  of  a  distinct  localized  intlanmintion. 
■  This  fonn  is  rapidly  fatal.  If  the  jxttieut  sunive  l>eyond  three  or  four  daya, 
^ktt|fan  and  pustules  may  form  in  the  swollen  pirl.  This  form  has  been  de- 
^B^SHrbj  the  Fi'ench  writers  under  the  name  of  **  malignant  atlema.^" 

The  itUerual  fonn — **  u'oolnortn's'  r/i.s«f,Hf»,"  or,  as  it  has  been  called,  atifhra- 
»emia — belongs  rather  to  the  Physician  than  to  the  Surgeon.  The  disease 
bepns  with  a  great  sense  of  illness — sometimes  with  a  rigor — vomiting,  and 
ftftdarhr.  followetl  by  high  fever,  marker!  dyspntea,  and  coldness  of  the 
ntranittM ;  usually  fatal  collapse  rapidly  ensues.  It  may  assume  a  pulmonary 
foiTO,  in  which  the  symptoms  rt:seml»lc  acute  pneumonia  or  brrtnchitis  :  or  an 
intcslinaJ  form,  in  which  vomiting  and  purging  are  markeii  features.  The 
•"holr  illnces  may  last  less  than  two  da\*s,  or  may  be  prolonged  to  four  or  five. 
W^oolsort^rT?"  disease  is  extremely  fatal. 

Th«  diagxiosis  of  malignant  pustnle  is  not  difiicuU  when  the  characteristic 

are  well  de>elof>cd.     The  black  eschar,  surrounded  by  vesicles*  around 

ai^in  is  a  bright  red  zone,  and  the  wide-spreading  fodema  are  charac- 

ic.     If  there  is  any  uncertainty,  microscopic  examination  of  the  blood  or 

^ittUmniAtory  exadation  will  clear  up  the  doubt. 

ViKlkeloffy. — After  death  from  maligmmt  imstule,  the  body  proaents  the 
^tpoumneea  usually  met  with  in  cases  of  malignant  hh)od-|)oisoniug.  Rigor 
vaortiji  is  of  short  dunLti(Mi  and  feebly  markcfl,  tlierc  l>eing  fre(]uerttly  early 
'IrcfmiptMilidU  and  marked  fmst-murtpm  staining  of  the  tissaes.  The  blood  is 
*Wk  in  rolour,  and  imperfectly  crmvndated,  and  nnnute  extravasations  of 
Uood  uv  found  l>eueath  the  serous  and  mucous  n)eml>ranes  throughont  the 
ttody.    Thorc  is  swelling  of  moat  of  the  alxJoroiual  viscera,  but  the  Rplecn. 
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especially  in  tlie  loxwr  animals.  showH  the  j^atosL  ohau^;  it  i«  gwoUen, 
in  cdlour.  ^tofl,  sometimeH  altnust  diffluent ;  the  mucjus  membnine  of  th» 
stomach  and  inktitines  is  frequently  redder  thun  natnml,  and  mny  lni  marknl 
by  j«tchefi  uf  ha*morrha;^t^.  The  lunjfHuiv  usually  j^yrjreil  with  bKtod,  rsjiccially 
at  their  bast-a. 

LuL*ully  it  is  found  tliat  the  i-schar  is  hard  and  dry,  and  pcociratoa  deeply 
into  the  Knl>inUnntx>UB  ti&suc,  hut  not  l)eyoQd.  The  neighbouring  lymphatic 
glandfl  are  vnluriB:ed  and  ixthler  than  natural. 

MicTitscopic  e.XHiuination  nf  the  local  IcRiifU,  nf  the  hh»od  and  of  tlw 
viaiera  shows  everywhere  the  pn.*seuc<,*  of  a  microscopir  orgniiiMrn  <tf  oow' 
siderahle  size — bncilhw  unthiiicia  (Fiir.  ll-i).  Thift  or^aniitm  was  dit- 
covered  by  Pollcuder  aa  \(j\v^  a^o  aa  1 84U,  but  ita  complete  Urc-hiat^jry  and 
its  definite  tvlation  to  splenic  fever  liuve  iK-eii   more  recently  workwl  ool  by 

Davaine,  Chanvean,  and  Puatftor  hi 
Fnince,  Ktich  in  (icnnany,  Klein, 
2^^^.^         -  '•^^  Hwurt  and  tireenlieUl in  (IiIh  i'oudLt}, 

^'^  '^  ^K»  and  a  multitude  of  other  obA«>rTen. 

The  hiicillus  an^.hracia  is  a  rod- 
shaped  tir^aniam,  varying;  in  len^k 
from  B*'uo  to  y^Tj  of  an  inch,  and 
of  an  average  breadth  of  ubi>ut 
T»^-  Thus  in  human  blood  the 
length  of  the  bacilli  may  readi 
between  two  and  three  Limes  thv 
diameter  of  u  red  corpuwilp.  and  their 
width  to  iittout  one-quarter  of  it^ 
tbicknetJH.  The  organism  is  abund- 
antly present  in  the  diseased  skta 
and  in  the  blood  in  '*  TnnhgtiMti 
pustule  '*  in  man.  In  the  alfecCsd 
skin  it  shows  a  marked  predi]«ctian 
for  the  most  8U|H.'rficiaI  |»art4  of  tli*' 
papillary  layer  of  the  cutifi  immedi- 
ately beneath  tiie  retc  Mntpif^bii,  as 
shown  by  Barker  in  a  ra<;e  whi<-h 
ooeurrc«]  in  University  College  llospiUd.  By  cultivating'  it  in  suitabh*  tluiiU 
out  of  the  body  it«  mode  of  growth  e^n  be  obaerved.  It  umltiplini  wbva 
growing  tictively  by  increafting  in  length  till  it  reaches  u  cert^iin  size,  and  then 
dividing  by  fission  at  or  near  u.t  middle.  When  growing  in  this  way  th«  fib* 
menl  n-niains  homo«^Mleou8  in  sLructiire  throudhout ;  it  iis  fusily  dr*«troyed  bf 
cxfMisunr  to  u  moderate  dei^ree  of  heat,  and  hy  carbolic  acid  and  all  other  chemical 
antiseptics.  The  Irngth  of  the  filament  as  romptircd  to  its  brrmith  varies ooosidcr- 
ably  according  to  the  medium  in  which  it  is  cultivated.  When  grown  on  tQlid 
rn«dia  (nutrient  gelatine,  agar-agar,  or  pulato)^  with  free  acecMt  of  air.  apMnr- 
formation  takes  plate.and  the  same  will  hap()en  in  thiid  media  if  the  t  -  ,  - 
for  any  a*aHou  floats  on  the  Murfuiie.  Tlte  g[H»n'8  apiM'nr  as  mtnni 
refracting  doU.  in  the  prttt<»pla»m  tif  the  bacillus.  Aft<'r  they  have  form 
organism  may  Imnk  up.  leaun*:  only  the  M].H.ireM»  surrounded  by  a  littie 
like  material :  or  tiie  spfjrcft  may  Ix'  quite  frte«  or  still  situated  in  X'ety  shact 
aegments  of  the  original  roils.     It  has  b(*en  pn>vod  by  e\{K*riuient  that 
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^^^B^r^MuTttions  thrse  spores  jrrow  into  ihe  fully-developed  bucilli — that  tliey 
^^^VTvnllr  gi.'nuinc  porms  of  the  fuii^jus.  From  their  extremely  small  size  it  is 
Vevulent  Chat  if  drieil  they  rouli]  without  iliffirnlty  l)e  transported  from  one 
^ulM^to  another  as  dust  in  the  air,  and  it  is,  iu  fact,  tlieee  dried  Hpores  thai 
^Kl^^bthe  poison  both  in  m:ilii:nant  pustule  and  woolsorters'  disease  as  seen 
Hifi  tilts  country.  Wurlz  ami  Lodjre  have  cultivated  the  bacillus  from  the  dust 
^ftof  Ik  mg-warehouiie  iu  Bradfonl,  in  ■nhich  a  worker  had  contracted  ])ulmonary 
^■■■■Ifc  The  power  of  resistance  of  the  spores  to  injurious  influences  is  no 
^^RV%  to  render  the  task  of  disinftn^tion  after  splenic  fever  nndouht^dly 

diffioolL     The  experiments  of  Robert  Koch  h»ve  shown  that  hlood  containing; 

ipores  of  the  baciihrn  may  be  dried,  and  even  allowed  to  putrefy  in  dryinf?,and 

rktfkt  »fton\ard8  for  ywii's  without  losing  its  virulence.  The  spores  may  be 
rxpowd  to  a  moist  heat  uf  212'^  F.  for  a  very  short  time,  or  to  a  dry  heat  for 
B  kmgier  period^  witboat  injury.  Alcohol,  glycerine,  watery  solutions  of 
arbolic  acid  (1  to  2U),  snlicylic  acid,  thymol,  and  weak  solutions  of  perman- 
gumte  of  potash  are  e*|iially  powerless  to  destroy  their  vitality.  On  the  other 
kaad,  freshly  pivptii'ed  chlorine-wnter.  bromine  {'2  per  cent,  solution"),  iodine, 
percliloride  of  mercury  (I  in  .'iihmi  in  water),  or  permant!:unate  of  potash  (5  per 
lU  in  water),  destroy  their  vitality.  This  extraoi-dinary  resisting:  power  is 
irortaaately  shown  only  by  sporea,  and  as  far  as  we  know  the  ordinary  bacteria 
of  patrefection  and  all  uiicrococtu,  whether  acptic  or  patlio*renic,  multiply 
only  by  fission,  and  are,  like  the  bacillus  when  not  iu  the  simre-U^arinjr  stage, 
lily  deslritycd  by  heat  and  chemical  antisej^tics. 

hat  tl>c  organisni  is  the  actual  cause  of  the  disease  is  proved  by  the  fact 

thai  when  the  bacillus  is  in  the  si>ore-).>eartn(r  stag:e  it  may  be  washed  with 

(Jiatilled  water,    alcohol,   and   ether,  and  then   dried,  and   after  all  this,  if 

tt>ocul&ti?il,  it  is  capable  of  pro^lncinjj  splenic  fever  in   the  animal  experi- 

iMat^d  un.     After  inoculation  it  produces  it-s  local  effects  probably  by  setting 

«p  dtemical   chnnijes  of  a  fermentative  character  in  the  fluids  of  the  part. 

inving  fine  to  intensely  irritating  producte,  which,  by  a  process  analogous  to 

iioUf  Cftuse  inflammation,  and,  soaking  into  the  sunxmndio^^  lymph- 

JTe  rae  to  the  s|itendi[ig  cedema  and  inflammation  beyond  the  area  iu 

i€  onranisms  are  actually  growing.     When  the  bacilli  get  into  the 

kiW  and  grow  widely  throughout  the  body,  they  are  supj>osed  to  act  partly 

^  nnisin^  mechanical  obstruction  of  the  ctipillaries,  and  partly  by  robbing  the 

binnd  of  ita  oxygen  ;  for.  like  all  fungi,  they  absorb  oxygen  during  their 

^twth.     Tliis  would  &i'(*(>unt  for  the  dyspncea  and  cyanosis  usually  met  with 

^ore  dcttth  from  niulignnnt  pustule. 

Paitrnr,  from  nnmrrou»  expcrimcnta,  came  to  the  conclosion  that  if  the 

•■dlU  arv  coltivateil  in  a  fluid  medium  at  a  temperature  of  from  1<*70    F.  to 

IW**"  F„  they  do  not  ft>rm  sjwres,  and  if  grown  iu  this  way  for  about  twenty 

^Jtlkey  become  less  virulent,  or,  as  it  is  termed,  the  virus  is  attenuated.    lo 

titiiKaile  if  inoculated  on  a  sheep  they  give  rise  to  &  modifled  form  of  splenic 

frnr  which  is  not  fatal,  and  PaHteur  aflirms  that  after  recovery  from  this  the 

uamaS  may  lie  inoculated  with  the  most  intense  virus  with  impunity.    The 

Qtkify  between   this    pr(H'es.«   and  vaccination   gave  a  peculiar   int4*n^t  to 

AaMar^ft  obficrrationSf  and  numerous  oltscrvci's  have  repeated  his  experiments 

•hh  th#-  rrflult  of  gcricndly  confirming  his  statement*  tliat  the  virus  may  be 

jatcauati-<i  by  various  nienuH.  and  that  if  inoculated  in  this  form  it  produces 

•  |iuircr    of   nadisting   the  infection   of   splenic  fever,  lasting  from   nine 
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ronnths  tfi  a  je&r.  Tlit;  atUMiuntion  of  the  TiriiB  may  Ix*  liMu^lit  alMjat 
variniiH  ways.  Thns  Kkiri  stutes  timt  th(^  blood  of  a  shurp  dead  of  anthnx 
will  invnrialily  cuiieo  denth  if  inuoultited  on  a  Hlicep,  but  if  Mic  diaeaae  be 
commuaicntcd  to  a  white  niouno  the  blood  of  thut  animal,  althrm^h  teemtfif 
with  hacilli.  only  caiueB  a  transitory  iilnefiH  in  a  sheep,  and  ]r*ave»  it,  for  a 
time,  jirotectod  a^inst  the  virulent  form  of  the  disease.  Klviu  ha*  alio 
^hown  tlmt  the  viras  nmy  bo  attenuated  by  beinjt^  actod  m\  by  very  dilute 
solutions  of  pcrchloride  of  mercury,  and  that  if  inoculated  in  thiii  form  o 
sheep  it  will  produce  a  modified  form  of  the  disease  which  will  project  Clieiir 
frtmi  virulent  anthrax.  It  hiL*i  alnu  been  shown  by  .1.  T.  Cash  tlmt  Or-  raldnt, 
which  is  au  animal  very  caeily  infected  with  anthrax,  may  be  protected  from 
the  action  of  the  most  intense  virtis  by  preparing  it  for  some  days  iMrfoie 
by  tlie  hypodermic  administration  of  perchloride  of  mercury  in  as  lat^gQ 
as  it  can  l>car. 

One  other  point  may  be  briefly  noticed.     Sidney  Murtin  has  Flv»wn  thaJ  tl» 
bacillus  anthrucis  produces  by  its  growth  in  artificial  cultniv  media,  and  in  the 
living  body  certain  definite  chemical  prodacts.    These  are  nlbninoBca — AutJims 
proto-and  deutero-albumoHc — and  a  bisic  body,  provisionally  culled  an  alkaluid* 
In  small  dof^es  tJie  alhnmoses  produce  ferer,  and  in  lar^e  doKeslix'nl  irdcma 
coma.     The  basic  l^y  on  the  oilier  hand,  phmIiicps,  even  in  small  ih«cs,  c 
ending  in  death,  and  often  enlargement  of  the  spleen.     These  oltscrvatiooa 
ol>vioasly  of  the  greatest  importance :  but  the  exact  relation  of  the  chemiosl 
products  to  the  pivductioa  of  immunity  is  still  nnceriain.    Martin  has,  howttCTp 
shown  tlmt  Pasteur's  vaccine  contains  l>oth  the  albumosi^s  and  tite  basic  XnAx^ 
whilst  Hiinkin  bt-lievt-s  that  immunity  can  he  prodnced  by  thea1btinii«esalaot. 

It  is  needless  tn  ix»int  out  the  important  bearing  of  those  oliftorvat; 
upon  numerous  questions  of  fmtholo^y  and  thcraiteutic^.  sneh  as  iaf^rdhW 
in  penernl,  vaccinHtio!!,  modification  of  diseaaes  by  punsinp  lhniu«iJ»  diffcrrot 
animals,  cJmn^e^  in  form  of  micro-or^nisms  according  to  the  inodium  in 
which  they  are  grown,  disinfectidn,  antiseptics,  and  the  inflnenw^  ».!'  ' 
on  infective  prwesscs,  Ac.  The  whole  subject  of  anthrax  an<l  th< 
antbracis  is  one  that  will  well  repay  the  time  spent  in  a  tboriiugh  situir 
of  it.  It  is  impossible  to  make  here  more  than  a  passing  alluMiuQ  to  tBr 
work  that  hits  l>een  done. 

The  Trfiiiittnit  of  malignant  pustule  must  be  energetic  and  active;  Otf 
half  mejisnn-s  ure  likely  to  be  succesHful.  The  whole  indurat^Hl  are*  of  ii» 
•kin  should  be  removed  with  the  knife,  and  to  the  niw  surfticc  thuA  left  aone 
powerful  antisejitic  should  l>e  apph(Ml  ;  perliaps  the  best  would  l*o  a  atrcof 
aolution  of  iodine,  which  lias  been  shown  by  Koch  to  be  caipable  uf  deatgujiay 
even  the  s|»ore8  of  the  bwillus. 

In  I^)ndun.  malignant  pustule  baa  been  most  freijueutly  seen  ot  QtrrV 
llospitid,  as  the  clii'f  i>art  «if  the  hide  tmde  is  carri<Nl  on  in  the  ntigltbooriv'f^ 
of  thut  institution  ;  diirint;  a  peritxl  nf  ten  yenrs seventeen  cnsescanic  underd*^ 
care  of  the  Surgeons.  The  treotment  by  excision  wns  employed  in  tiftcen 
and  of  ibose  idl  hut  two  recovered.  The  favourit^r  a|)plicntion  afw?r 
Viim  rlihtridc  uf  zinc,  either  lu  a  strong  solution  or  ns  a  jNiste,  l>iii>es<OQfliQr« 
wh<i  rc|Mirted  these  cnsf.w  in  the  Transattions  of  the  Me^lical  and  rbirupoi' 
.Vfciety  fur  1 8H:.',  states  that  "it  is  very  irofHJrtant  to  remembrr  tJiat,  e^ 
aft<ir  ihf  swelling  has  extended  to  a  considerable  distance,  and  ihi- odjaoent 
iflonds  hiivr  htyn  atTeot^Ml,  and  after  well-mnrki'd  Hyin[)t(im8  of  bluod  powDini 
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**'(3  themselves,  the  pntient  may  be  rcstorwl  to  health  by  the 
lo  indurated  area  of  skin  which  was  primarily  attacked." 


?r8  is  a  virulent  disease,  communicjihle  by  contagion  to  man  from  the 
ter,  or  mule.  lu  Hpite  of  thi^  intense  contagiousness  of  the  disease  and 
the  frequency  with  which  it  occurs  among  animals  of  the  etiuine  species,  it  is 
rmrely  root  with  in  man. 

The  poison  of  ijlandera  gives  rise  to  two  forms  of  disease  in  the  horse,  one 
known  as  iffnu^t^rti  proper  and  the  otlicr  n^farci/. 

Olaaders  in  the  Horse  almost  invariably  runs  a  chronic  t^nrse.  The 
firrt  BTmpt^^m  is  a  thin  watery  discharge  from  the  nose,  which,  as  the  disease 
pro^rrcflBca.  lxHX)me9  viscid  and  tenacious;  lastly,  it  becomes  purulent,  offen- 
sire,  and  mixed  with  blood.  The  inflammation  extends  through  the  whole 
tuwoj  cavity  and  frontal  ainuges,  and  is  accompanied  by  ulceration.  There  is 
aAatf  nkarked  swelling  of  the  lymphutie  j^^lamjg  under  the  jaw.  The  disease 
mey  ejiist  for  some  time  without  seriously  impairing  the  health  of  the  animal, 
bnt  gmdually  loss  of  api>etite  aud  strength,  emaciation,  aud  cough  set  in,  and 
death  takes  place  from  exhanstiou.  Before' death  the  disease  always  becomes 
complicated  by  the  second  form  or  furcy. 

Tmxoj  is   chameterisetl   by   swelling  of  the  lymphatic  glands  in  various 

pertB  of  the  tK>dy.  e8[>ccially  on  the  inside  of  the  thighs,  and  under  the  fore 

kp.     The  lymphatic  vcsst-Is  leadin*;  to  and  from  the  glands  become  inflamed, 

formio^  hard,  tender  cords  with  swellings  opposite  the  valves.    These  form 

the  "corded  veins  "  and  "  farcy-buds  "  of  the  farriers.    The  swellings  opjxwite 

tibs  Tal?ee  enlarge  and  become  adherent  to  the  skiu,  and  finally  ulcerate, 

forming  foul  sores.     The  disfase  may  at  any  time  become  complicated  with 

■CTile  glanders.     Acnte  glniidL-rs   is   merely  a  great  exaggeration  of  all  the 

irmiicoms  with  high  fever,  hurried  respiration,  and  congh. 

l\\t  jHitt -mortem  appearances  of  glanders  iu  the  horse  are  a  dark  redness 
wdiwellini?  of  the  pituitary  membrane,  with  numerous  small  white  elevations 
Ml'  'ling  in  tho  centre  so  Jis  to  form  ulcers.     A  similar  condition 

»^'  loona  membrane  of  the  bronchi.     In  the  lungs  are  numerous 

0"!:  t'atches,  varying  in  size  from  a  millet-seed  apu*ard8.  opaque  yellow 

ifl  ■-'....  '  ^'ftening  in  the  centra',  sometimes  having  the  appcjirance  of 

toiantr    .  With    t\wm   may   be   patches   of  pneumonia.     Oamgee 

i  nally  present  in  the  lungs  large  mosses  of  a  bluish-whifce 
..MS  iipjK'nrauce,  sometimes  as  big  as  a  hen's  egg.    Subserous 
ommon. 
>^4,i.a  and  Farcy  in  Uan  usually  occur  together  aud  run  an  acute 
ftlthouirh    occasionally   they   may   become  chronic.      The   disease  is 
c*  ■    ited  by  inoculation,  usually  into  a  scratch  or  other  wound  ; 

-  II  recorded  in  which  it  seemed  to  have  l)een  comnnmicated 
anbn>kcn   mucous  mLMubrane.      The  inoculation    is   followed   by  a 

,  of   incabation,  which   is  said   to  vary  from  two  days  to  two  weeks. 

TIk  inTBsioa  is  marked   by  fever  and  a  great  sense  of  illness.     There  may 

romiting,  and  diarrhcea.      In  some  cases  there  have  been  suoh 

pAins  iu  the  limbs  that  the  disease  has  been  mistaken  for  rheumatism. 

at  of  inoculation  becomes  inflamed,  and  the  nearest  lymphatic  glands 

o  Q, 
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become  enlarped  and  tender.  IiiBamed  lymphatic  vessels,  with  hard 
opposite  the  valves,  may  alst)  l»c  present.  At  a  period  nfter  invasion 
from  two  d«yB  to  a  week  or  more,  a  characteristic  eruplum  makes  it*  appear- 
ance.  This  consists  nt  first  of  i-cd  spots  like  flea-bit^,  which  soon  asamiK' 
the  form  of  elevated  yellowish  tubercles  situated  in  tlie  structure  of  the  inic 
skio  or  immediately  beneath  it.  From  their  shot-iike  feel  they,  may  al  flnt 
a'Bemble  the  early  stu^B  of  smidl-prtx  pustnles,  but  they  are  not  uu)bilk»t«d 
and  are  more  deeply  situated,  hs  shown  by  Iloyd.  They  m*}}\  sofU-u.  fotmitig 
minute  nhscesses  in  the  cutis  vera,  the  contents  of  which  ure  at  tir»t  hiODor* 
rlmgic.  They  then  burst,  leuvinjr  small  yellowish  ulcers  diw-'hanrinc  a  thifj 
purulent  iiuid.  Together  with  these  there  may  also  be  a  vesicuhir  erufiiioa. 
There  soon  sets  in  an  ofl'ensive  discharge  from  the  nose,  at  first  watery,  hot 
afterwards  puriform^imd  the  lymphatic  ^jlands  under  the  jaw  eulartfr.  FiuoJW, 
8ul)culaneDUs  abgccseea  form  in  various  part*,  which  may  he  acL-imipuniHl  It;; 
iuvmorrhap?s  int<»  the  muscles  and  intermuscular  tisane  ;  pncunionia  tT 
pleurisy  may  occur  before  death.  Abscesses  may  be  found  in  internal  urpm^. 
as  the  liver  or  lungs.  The  Hnal  stages  reseoible  pytcmia  in  many  respect*. 
Throughout  the  cose  the  constitutional  symptoms  are  of  the  ^tiveat  kind. 
There  are  great  depression,  high  fever,  delirium,  and  rapid  emaciutioD.  Id 
somo  cxcL]itional  cases  the  disease  may  run  a  very  chronic  course. 

Diagnosifl. — The  disease  may  resemble  rheumatism  before  the  vniptHffi 
ap[ieara,  t)ut  the  ap[)eanuicc  of  the  latter  B4K)n  clears  up  the  cjise.  Tbe  entp* 
tion,  as  bcfoa*  stated,  somewhat  re8eml)les  that  of  suudl-]>ox.  but  the  ge 
symptoms  of  this  disease  are  wanting.  The  history  of  tbe 
of  the  |)atieiit  with  glandered  horses  is  an  imfmrtant  element  in  the 
diagnosis.  As  a  means  of  diagnoais  in  doubtful  ceases  o^rurriug  among  hanm 
the  sulK'utaneous  injection  of  an  extract  prepiu'ed  from  pare  culture*  ol  (^ 
bacillus  of  glanders  has  been  employed.  This  so-called  **  mallein  ^' caoBea  a 
rapid  rise  of  temficratnii*  to  the  extent  of  two  or  three  degrees  in  gUodtswl 
hors»'s,wl)il'ir  the  effect  npon  the  temrteraturc  of  a  healthy  iinimul  is  insignifioHlIt 

Pathology. — The  paat-mat/tnt  apin^arances  are   much   the  same  m  tllMl 
olisi'rved  in  thr  horse.     There  are  the  usual  signs  of  grave  btood-poisotUDi 
early  de^'ompositiou,  excessive  bl(KHl-sUiining  of  the  vessels  and  tiasufsi^ 
anbseroufl  pet^'chice.     Scattered  points  of  suppuration  are  found  throuirh 
the  borly,  and  sometimes  extensive  hsemorrhagi-  into  tbe  muscles.     The  \vmf9 
are  usually  more  or  less  C4Jti80lidated  from  pneumcniji,  And  contain 
tKidtiles,  Softening  in  the  (■entre,  like  the  so-called  py»mic  aliseessua. 

The  microscopic  chanictcrs  of  the  lesions  are  the  ainue,  wlielher  they 
tbe  skin  or  the  respirnt^jry  tract.     A  small  n(Klule  of  granulation-lrMtte 
and  increases  in  size.     The  central  y)art  80<^n  nndorgoes  fatry 
aoft4*nitig.  and  an  uhx*r  it*  formetl  by  the  giving  way  of  th< 
membmne  over  it. 

In  \HH'2  SchUtx  and  Lofllcr,  two  of  the  assistants  in  Kot^h's  laliomUiry  ill 
Berlin,  discx^vea'd  the  pr^'«(in<^e  of  a  liacillus  of  a  detlnite  fonii  in  all  tbe  farts 
aflected  with  the  specific  priH:cH8ett  <ir  plunders.  Thin  bikcilhis  waaeiikivau^  for 
four  generations  out  of  Ihi*  bndy  in  the  serum  of  horse^s  blood,  and  rinallr 
inoculuti.tl  on  iwo  healthy  horses.  Ho(h  animals  B[ieedily  died  with  all 
sym|)touifl  of  glanders.  The  bacillus  is  very  small,  at»ont  the  size  of  that  i 
ttiberele.  Farther  obscrvntions  have  conclusively  proved  that  the  tNicilhia  tnal 
virus  of  the  discaae,  as  tlie  bacillus  aothracis  is  of  Anthrax. 
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IhiratioiL. — The  disenac  prows  fatal  iieuaily  in  ft  wrck  or  fortnipht.  but 
nuiy  ejct4?nd  to  a  mondi.  It  oocaHJonallv  HAsuuK'sa  cliroiiit-  form  m  the  liaumii 
aobjcct  and  lasts  for  several  moiulis. 

ProgBosiB. — If  tht'  dig(ii8*5  ussuiupr  the  acnte  form,  detith  is  almost  certaiu 
to  foQow.  When  it  l>ccom».'8  nutre  chronir,  accoi'diog  to  Otirhnni,  about  one 
\\aAf  nf  th«»  cas^s  rwjover. 

Treatment. — Beyond  the  general  treatment  of  supporting  the  patient, 
opening  the  ab8C'-88es,  and  freely  nsinp  antisttptica  both  for  the  nose  and  tho 
local  KMV»  elKt.'\\  litre  little  can  Iw  done.  Those  who  have  care  of  the  «i8e  must 
prot(--ct  Uieir  Imuds  by  india-nibkr  fjloves,  if  p«36sil»le,  while  dresnintr  thetiores: 
and  all  dn-swin^  »»r  ra^  which  have  l>ec<tme  soiled  with  the  discharges  nius: 
be  miniodialely  hnmed. 
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wooirx>e  with  iNoctriiATioN  of  decomposino  animal  matter.'  and  the 

PB0DUCT8    or    UNHBALTHT    INFLAMMATIONS. 

AltlMiD^h  every  student  of  anatomy  frequently  cuts  himself  in  dissecting,  we 
any  ill  eflecte  from  those  injuries.  In  some  cases,  however,  the  most 
^resalti»,  terminating  in  [KTmanently  impaired  health,  or  even  in  death. 
The  n-snlt  depends  <|uite  us  rannh  on  the  ptnt-o  of  health  of  the  p>erson 
tDJored,  as  on  the  couditiuu  uf  tfie  IkmIv  from  which  the  poisun  iK  rei'eived.  If 
tiie  health  be  broken  liy  uny  cause,  whether  diHsi|)utioD  or  overwork,  very 
eflects  may  follow,  which  would  not  occur  if  the  patient  had  the 
power  of  a  sound  constitution.  Many  pei-sons  are  pe^'uliarly  liable 
to  be  affected  by  exposure  to  septic  influences.  They  sufl'er  in  various  ways, 
— enoh  lift  nervous  depression,  8oa»  throat,  or  diarrhooa^frotn  working  in  dis- 
aecdog  or  jtoM-morteni  nxjuis.  The  game  thing  happens  from  exposure  to  the 
csintaniinated  atmosphere  of  a  cntwded  hospital  ward,  and  nioiv  especially  to 
the  exhalations  arising  frfim  patients  affected  with  phlep-monous  erysipelas, 
p^icntbi  -.  or  other  septic  disejittes.     The  snsceptibilit}' is  ^'eatest  in 

thoee  U'^-  ,  ^  ntly  c\|.>Lised  to  such  infectious.  Those  who  habitually  work 
in  rach  an  atmiMphei^  seem  to  bectime  aeclimati^d  to  it  after  a  time.  If  for 
a  liiue  the  habit  is  broken,  they  suffer  on  resuming'  their  work  as  much  as 
(bote  exposed  for  the  first  time.  A  pei'son  so  suffering  in  heutth  is 
peooliari^  Uable  to  local  or  general  infection  on  the  receipt  of  a  dissection* 

VINUld. 

Caajw — Tho  deleterii^us  intlaonre  exercise^l  by  the  dead  body  may  bo 
aUnb«it««I  io  three  different  causcs  :  1,  the  ordinary  Irritation  of  the  Wnund*; 
1.  ln»icuInlion  of  l*utrid  .Mutter;  or,  ;t,  Introduction  of  a  S|KTiHr  Septic  Virus 
iato  (he  «y!item.  I  think  it  prohalile  that  each  of  these  I'anses  may  cNcrcise  a 
^iatiitcC  mtl Hence  :  but  the  worst  effects  of  dissection-wounds  are  dependent 
NO  the  inocuhitiou  of  a  sjiec-ific  virus. 

1  That  ill  effivis  Aom<;timi*s  re:sult  from  the  simple  Irritation  of  the 
PuActur««  is  evident  from  the  tiurt  that  mere  scratches  or  punctures  with 
♦piuiUTFi  tA  wood,  or  other  solwtunces  free  from  an  uctnal  pHiison.  give  rise  to 
coc*:i^n»'i!e  h)Cttl  distHrbance  in  certain  suites  of  the  consr.it.ution  ;  so,  a  No, 
ll^..  oil-  and  dissH^ion-woumlfl  which  arc  rai?ged  uiid  torn,  such  as  are 

vuU  (»f  Im'II'-  or  rhi-  n-.tIi  uf  u  saw,  are  peculiarly  troublesome. 


.S«.  ut.u  Chui-Iti  XX.\I  — Woptlcwinll. 
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2.  Putrid  Animal  lKatt«r  is  nlwayR  irritating.  I<nt,  its  Iiuk  befo^^HP 
jwiiitcd  tnit,  |Hitrcfiicli<)u  cannnt  attnck  livinji:  tiKfiiu-s,  oimI  the  cfft'Ot  pruduoed 
is  coDserjiK-ntly  limited  to  the  local  imtntion  caiigni  by  ihc  cliemical  prndiitita^ 
of  the  pr<K!e.sM.  A  sinnll  puncture,  wlu'ch,  if  made  witli  ft  clouii  knife,  woiiid 
hefti  hy  the  first  intentiou,  may,  if  exposed  to  the  irritution  of  putrid  animd 
matter,  inflame  and  suppurate,  fonninjr  u  Bmal!  nicer  ;  bui,  unless  the  fjenenl 
honlth  be  Beriously  impaired,  no  further  trouble  is  likely  t*'  ociMir. 

l^.  The  worst  forms  oi' pas t-mor fern  wounds  uriae  from  the  intKSiiIaCion  ^f  tb** 
Specific  Virus  of  Borne  infective  inllununation,  hucIi  ft»  erysipehis,  pTfemiA, 
and  sept iea-m ill.  The  virus  is  eouUiined  in  the  exudatit^n  fluid*  from  llio 
Dohealthy  infiamumtion,  and  its  nature  baa  already  b^'en  alluded  to  wlieu  dbicuM- 
iug  the  causes  of  inflamniation.  In  cases  attendi-d  with  the  roilder  form«  of 
localised  ^nppurntion,  the  virus  is  most  commonly  om*  of  the  varietie*  of  th** 
sUipiiylococcus  pyogenes.  In  the  more  severe  spreading  forms  the  stpp^ito- 
coccus  pyotrenes  is  almost  invariably  found.  The  diminution  of  tlic  inteniity 
of  the  piiison  when  putrefaction  sets  in  is  80ppoBe<i  to  \ye  due  to  alt4?reti  <>4>mli- 
tions  after  death,  which  arc  more  favourable  to  the  development  of  the  onlinmy 
bacteria  of  putrefaction  and  less  favourable  to  the  growth  of  the  sijccifi*' 
organisms  which  conaer|uently  perish.  However  it  is  to  be  explained,  the  faict 
is  undoubted  that  a  few  liours  after  death,  whilst  appiireutly  (piite  fresh,  the 
bfxly  is  in  the  highest  degree  infective  and  dangerous ;  ndvaiice<l  putrefaction 
IcBsenss  the  danger.  t)f  all  /tosft-mort^'m  poisons,  that  which  is  presi'nl  In  the 
fluid  tilling  the  cavity  of  the  alxbmien  in  septic  peritonitis,  wliethcr  following 
parturition  or  operations,  is  by  far  the  most  noxious.  I  l>elieve  it  to  bo 
impomible  to  immerse  the  hnml  in  it  witli  imjMinity  if  then*  should  happen  to 
bo  a  scratch,  puncture,  or  abraded  surface  of  any  kind  on  it.  Imx'ulttUou 
most  commonly  otxuirs  through  an  accidental  wound  or  scratch  during  the 
post-mortem  exuminatiou  ;  l>ut  a  niw  surface  partly  healed,  or  tbc  fiasnrM  in 
chapped  hands,  or  the  small  cracks  so  common  at  the  margin  of  the  nail,  ma; 
equally  serve  as  ]x>ints  of  inoculation.  In  rare  oa«es,  infection  takes  pUoi 
through  the  unbroken  skin,  the  hair  follicles  seeming  to  ser\e  ns  |K>iuUiof 
entrance.  In  the  graphic  account  given  by  Sir  James  Psget  of  his  own  nwe, 
the  ]>ois(^in  is  stated  to  have  liecn  absorbed  through  the  unbroken  cuticle  of  cb* 
hand  immersi'd  in  pyaiiuic  effusion  into  the  pleura. 

That  the  poisonous  influence  from  the  bfMiies  of  persons  who  have  died  of 
Kplic  diHeast.*s  i»  traiiHinisMible  Ui  others  by  contact  or  infection,  (^innoc  be 
denied  ;  and  accoucheurs  and  operating  Surgeons  slutuld  al»tain  ns  rarpfnll 
ns  possible  from  |K:rforming  }H>6t-mortem  examinations  on  patients  dying 
siicli  diseases,  le»«t  the  p^uson  be  carrie<l  to  and  rxoite  similar  morbid 
in  their  pahents.     Much  of  the  septic  diseasi;  that  used  formerly  to 
in  hospitals  was  engendered  in  this  way,  and  infecti\'c  disease  lias  often 
been  carried  out  of  hospitals  and  communif*ated  to  pri\iite  patients  by  fkat 
neglecting  hygienic  precautions. 

Symptoms. — From  what  has  been  statcil  above,  it  would  appear  tiuit 
nrc  two  distinct  kinds  of  mischief  ivsuliing  fntm  dissef^tion   wounds.     ] 
thi.i  pun-Iy  liM-al  fiinn,  prHX-etiing  fn^m  tb'-  irritation  of  putrid  matter  ■ 
on  the  unbroken  skin,  or  on  a  scratt^h  or  wound  :  and.  secondly,  the 
infective  form,  spR-ading  widely  from  the  point  of  inooulalion. 

Of  the  purely  local  atTections,  the  most  conmion  is  the  small  putttuh  wn 
n«t  with  in  the  diMecting-room.     About  twelve  to  tweuty-four  hoiin 
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inornlaiion  the  pnoctnred  piirt  becomes  fKiinfuI,  liot,  and  thn»bbiiig  ;  at  the 
end  of  iilKtiit  flirty-eight  hours  u  sniHll  drop  of  pus  is  seen  raising  tho  cuticle. 
If  LbiK  l»c  punt'tuped,  a  small  8U[)erticial  sore  is  i*een  Ijeoeath,  and  the  pain  is 
at  onoe  n-lieved.  If  the  sore  ho  now  proi>erIy  dressod  it  hoals  without  trouble, 
but  if  not,  a  small  scaK  forms,  the  piKS  accumnlates  Ixiricath  it,  the  paiu  and 
lhr»bbin*r  return,  and  are  H<o»in  relieved  b_v  removing  the  scab.  This  may 
be  reptaioti  sevtral  times.  There  is  neither  glandular  swelling  nor  cunatitu- 
tional  distiirliance. 

^JSiuppurativa  itt  the  hair-fvUich»  and  the  formation  of  boils  is  an  occasional 
piiaU  of  the  action  of  putrid  fluids  on  the  unbroken  skin  of  the  hund& 

Suppuration  of  the  matrij'  of  iht  Hfjit  arises  from  ino<'ulation  of  a  fissui-e  at 
the  «ide  of  the  nail.  The  root  of  the  nail  is  softened  and  loosened  by  the 
■piporation  U'neuth  it.  The  condition  is  often  very  chronic,  and  the  nail 
PSHtHy  fii'parates  when  recovery  takes  place. 

-A  somewhat  rare  affection  resulting  from  the  frequent  and  prolonged  contact 

with    pntrid   matter  is   the  so-called   dis^efAmtf-pottfi'ti   wart  or  ututtosnieal 

itJm'fU.     It    in   alwayi*  seated   on    the   knuckles  or  back  of   the  haml     It 

DonsisiM  of  a  warty  thickening  of  tlie  skin  without  ulceration.     The  surface 

may  be  moist,  and  the  distrharge  if  allowed  to  dry  may  fonn  crusts  ;  in  other 

cttsea  it  may  Ix;  scaly  ou  the  surface.    The  enlarged  p^kpillse  are  closely  set, 

and  the  dise«sed  condition  tends  slowly  to  spread.     In  the  case  of  one  of  the 

diaKCting-i»orters  at  University  College  who  .sn tiered  from  this  artection,  the 

|iatcb  measured  about  one  inch  and  a  hulf  in  diameter.     It   wus   cauterised 

without  much  effect,  aud  was  tiually  cured  after  many  months*  tivatment  by 

keeping  it  constantly  moist,  so  as  to  pnjveut  the  formation  of  cruBts  on  the 

waiimo^  and  by  the  prolonged  application  of  e<^ual  jHirts  of  cxti'act  of  bella- 

iloQtUi   and  glycerine.     The  investigations  of  Itiehl  uud  Pultauf  and  others 

tend   to   show    that,  in   some  cases  at  least,  this  affection  is  tuberculous  in 

nitiire. 

The  infective  processes  that  arise  from  dissvctiou-wotmds  asstrme  two  forms. 

Iq  the  mitiUr form  the  punctured  part  Ix'-oomcj;  painful,  hot,  and  throbbing, 

in  frum   twt-lve  to  twent-y-four  hours  after  the  injury  ;  the  finger  becomes  red 

•nd  swollen,  the  lymphatics  of  the  arm  are  perhaps  affecte<l.  and  the  glands  in 

A»  aiilla  l>econie  enlarged.     There  is  general  fel»rilc  disturbance,  ushered  in  by 

riiocB.  a  leeliug  of  depression,  and  often  intense  headache  ;  suppuration  takes 

TiWm  about  the  puncture,  and  also,  |>erhaps,  in  the  inflamed  glands,  the  case 

inKrniing   tl>e   onlinary   characters   of  whitlow   with    inflammation   of  the 

Ijmplititio  veRseU  and  glands. 

la  the  mort  »ifkU'TP  form  of  dissection-wound,  the  j)atient  is  seized,  about 

I     *dvB  or4-ighteen  hours  after  the  puncture,  with  rigitrs  and  depression  of  the 

"^■'^r«  system  ;  the  countenance  becomes  anxious,  the  pulse  quick,  and  there 

fever.     On  rxamining  the  finger,  n  pustule,  or  vesicle,  with  an  intl^imed 

I     "^  may  be  observi'd  in  tlie  situation  <tf  the  puncture  ;  from  this  a  few  red 

I     "iHtmay  W.  tsoeu  extending  up  towanls  t  be  arm-pic,  vvhei*e  there  may  be  swelling 

^trusion.     Id  ttte  worst  cases,  however,  the  signs  at  the  seat  of  inocnlation 

*»?l»tf  either  wanting  or  scarcely  recc»giiizable.     Suppuration,  accompanied  by 

*t»di  pain,  takes  place  in  the  pectoral  and  axillary  regions ;  it  is  usually  diffuse, 

tliepu  i  V'd  with  shretlsaiid  *>lough8.   The  general  syni])t^»mfi  gradually 

iMnaeu  .  <-  cy^Mi-  ;  theUjUgne  bei'omcs  brown,  sordes  accumulate  al>out 

^11  [i|)«  ttnd  guais,  low  delirium  Beta  in  with  a  rapid  feeble  pulse,  aud  death 
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oocnm  in  from  tun  days  to  throo  weekfl.  AVIien  incisionB  are  mnrtf^  inf*  Ui* 
brawny  tianut.*,  ii  Ib  found  to  bo  infiltruUHl  wii.li  Uiiri  pua.  and  in  a  filoiiizby 
stftte.  Fftliu  |Kitient  live,  lnr;:erirruniBcrii*f'd  uhscoKsea  form  uihIlt  the  pect^iml 
mnBctes,  in  tin*  axilla,  and  al>ove  tlie  ulHvir'|«,ac(.H)iu[>anied  liy  luiich  exbaostioo 
and  deprcasjon  of  the  system.  The  convikleaconc^  is  tcdions  and  |in>loogcd, 
Hn<i  the  constitution  is  often  shutter-ed  forlifu. 

In  octiir  eaA08  a  difTuae  intlaiumulion,  identical  in  all  iuchainctcni  with  tbir 
RO-ndle«i  phleirtnonons  or  cellular  erysi[>elas,  spreads  directl}'  frrim  thf*  «»t  of 
iuoculntinn.  That  thi«  form  of  dissert  ion- woiuid  is  of  a  truly  speeiric  oharactcr. 
is  evident  from  the  fact  that  imtients  lubonrin^  under  it  may  commuuicair 
fatiit  erysipi'laji  to  their  nnrsea  and  attondantn  :  as  hnppenf-vl  in  the  cnse  of  the 
late  J.  P.  Potter,  of  University  f'olle^e  Hospital.  wl>08e  early  death  w»» 
inm-h  to  be  lamented.  It  is  this  kimi  of  disseution-wonnd  that  is  especially 
apt  to  oecur  after  inffetion  from  piitients  who  havf  'i"*'l  "f  ditTim.-  iottamm^ 
lion  of  the  stTous  nienibnuu'S. 

Sometimes  the  intensity  of  the  ftprendinir  inflummatiou  i^  ?-u<ti  thai  it 
terminate  rapidly  in  gangrene  of  the  ufVeeted  piirt,  and  the  «!isea«c  then 
reaumhies  in  most  of  iw  featnrcfl  genuine  Hjireadinj;  or  tpanniatie  i:anijn.*ne.  A 
oase  of  this  kind  iK^cnrred  in  a  nurse  under  the  care  of  <'hri8U)pher  llcntfa  in 
University  College  Hospital  in  1880.  It  resulted  fVom  the  prick  of  •  pto 
re<'eive<l  in  layinj^  out  the  Inuly  of  a  lady  who  had  died  of  pneqM^ral  fever. 
The  patient's  life  was  saved  only  l)y  amputation  at  the  shouhler-joint  on  the 
sixth  day  alter  the  aecident.  In  this  (^ase,  its  is  urvtial  in  this  form  of  dji 
there  was  no  enlar^ment  of  the  lymphatic  c:lsnds  in  the  axilla. 

The  Kympt4tni8  produced  by  contact,  indc|)endeatly  of  any  wound,  with 
bodies  of  persons  who  have  died  of  erysipelatous  diseases  or  pyieinia,  eoise* 
times  vary,  thouph  still  rcfowble  to  the  intri>duction  of  a  poisrm.  Thoa  1 
have  known  a  ImxIv  to  infert  seriously  in  different  ways  six  studt-nts  wlwi  wen 
workiitg  at  it.  Two  had  suppuration  of  the  areolar  tissue  under  the  {ler'tormU 
and  in  the  axilla;  one  was  seized  with  a  kind  of  manim*al  delinum  ;  a  fonrtb 
hnjt  typhoid  fever  ;  and  the  remaining  two  were  seriously,  though  not  danger- 
ously, indisposed. 

Tkeatmknt. — On  the   reci'ipt   of  a  puncture  in  (hs«ection  or  in 
ffottt-tnortfm  examination,  the  best  way  to  pn*vent  injurious  ronsequoi 
to  tie  a  strinif  ti^^htly  round  the  finger  above  the  injury,  thus  causing 
blood  to  flow,  and  perhaps  to  carry  the  virus  out  with  it.    The  part  sboald 
then  bo  wt'll  washed  in  a  stream  of  oold  water  at  a  t«p,  or  l^etter  still  in 
solution  of  rarlHiIir  jicid  (I  to  20  of  water),  or  of  |M'reh!oride  of  n 
riiMt),  and  suekfd  f(ir  some  minutes  ;  in  this  wuy  iiny  poisfuion- 
has  l)een  intrmluued  may  usually  be  got  rid  of.     It  is  better  not 
nitrate  of  silver  ;  it  irritates  the  finger,  and  fails  to  ponetraU*  to  the  d- 
Of  the  puncture.     Dissectors  should  bear  in  mind  that  the  state  of  t\.- 
tntiou  exercises  great  influence  U|H>n  thti  etlecti^  of  the  ptincture  :  and  liiaAmM 
proi>orti<in  oa  the  hejdth  i.**  sound  and  the  btniy  not  exiiimsletl  by  ovcna^l 
iberv  is  less  likeliluKKi  of  any  injurious  eon8<^qucncx'8  ensuing. 

In  the  ttlightcr  forms  of  dis9i*rtion-wound,  attended  by  a  moderate  amoQcs 
of  iuHanimntiou.  the  whole  finger  should  be  thickly  painted  with  extract  «- 
Mlmlonna  diluted  with  un  vi\\m\  quantity  of  glycerine  ;  this  sboald  be  oovef9 
with  <x>tton*woot,  or  with  warm  f(tmentationB  of  boric  a^'id  Uot,  while  tto 
hand  should  be  elevated  and  kept  ut  absolute  rest  in  a  sling  or  in  a  ^int     1 
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■ -^  liecome  intiaineii.  the  l)eIladoMnaand  jflycerinc  Kliould  be  thickly 
jHiii  -J.  tlieir  coursf,  und  the  unn  enveloped  in  cotton-wool. 

The  ^^•neral  treatment  oifleariuj;  *>iiL  the  k»welH  with  a  free  purge,  followed 
lir  modenite  stimatation,  must  be  adopted  in  the  early  stape  ;  but  tonics  and 
IstroQ^  support  will  R4>on  be  required,  and  if  there  be  much  constitutioual 
irritAtion,  opiateB  may  advantageously  he  adniinisten-'d. 

The  tr»'aimont  of  the  more  severe  forma  of  disset'tion-injury  cou.sists  princi- 
pally in  tht*  application  of  glycGrinc  and  belladonna  with  hot  fomentations  in  the 
early  ftti^ea.  followed  by  early  and  ver)'  free  incisions  into  the  finger,  axilla  or 
pectoral  rejrion.  or  wherever  else  the  part  may  become  tense  and  brawny.  These 
should  bo  made,  if  then?  is  much  tension,  even  thoujrh  matter  have  not  already 
fbrmed.  with  a  view  of  pivventing  suppuration.  Should  ahgcesses  form,  they  must 
|f«  opened  early.  All  incisions 8hould  Ih:  made  with  antiseptic  precautions, and 
afterwards  by  some  of  the  modes  of  antiseptic  dressing  already 
ibcd.  Even  when  sloughs  have  formed,  they  are  not  putrid,  and  the 
ient's  danger  will  lie  greatly  increjised  should  they  be  allowed  to  become  so. 
In  the  constitutional  treatment,  our  great  reliance,  after  administering  a  free 
i«i  on  the  administration  of  bark,  ammonia,  wine,  and  brandy,  with 
fluid  nourishment  as  the  patient  can  take  ;  the  case  being  treated  as  one 
lif  the  worst  forms  of  asthenic  intlammatiou.  If  the  patient  survive,  he 
U-^  sent  ad  soon  as  possible  into  the  country^  and  must  devote  some 
ilba,  perhaps,  to  tlie  re-establitihuieut  of  his  hojilth.  The  punctured  part 
oUten  continues  irritable  for  a  great  length  of  time,  oven  for  many  years, 
trsiAiniiig  red,  inflamed,  and  depquamating.  pustules  sometimes  ap[tearing  on 
This  condition  is  best  remedied  by  the  occasional  application  of  nitrate 
lof  sihrcr. 

Id  conclasion,  I  cannot  too  strongly  urge  npon  the  dissecting  student  that, 
anl(9B  he  take  tvcrupulous  precautions  as  to  cleanliness  and  disinfection,  he  may 
Twdily  contaminate  with  septic  ])oi8on  any  patient  whose  wound  he  dresses. 
Xo  disMcting  student  or  o[)erating  Surgeon  who  has  examined  a  detid  body 
0«({hl  to  approach  a  patient  who  has  an  open  wound  without  changing  his 
oott  and  thoroughly  disinfecting  bis  hands,  by  washing  them  for  at  least  five 
in  hot  wat^-r  and  soap,  and  afterwards  soaking  them  in  some  strong 
ic  solution,  such  i\s  carbolic  lotion  \  I  in  *m)f  solution  of  perchloride  of 
atfcory  (I  in  1000),  or  tinctare  of  iodine  and  wat<ir  (Jij  to  Oj), 
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EFFECTS  OF  HEAT  AND  COLD. 


BURNS    AMD    BOAItDB. 

A  Bom  is  the  result  of  the  application  of  a  degree  of  heat  sufBoient  to 
produce  inflammation  of  the  part  u[)on  whii'b  it  act*,  or  even  charring  and 
complete  di&or^iiiztition  of  iU  tiBsucs.  A  Scald  in  occasioned  hy  the  acUoB 
of  some  hot  fluid,  ^ivio^  rise  to  the  same  destructivo  etTecu,  althoagh  ibe 
appeamuces  produced  are  difierent. 

Local  Effects. — Burns  and  scalds  vary  greatly  in  tlie  degree  of  destruc- 
tion of  tissno  to  which  they  give  rise :  this  variation  dc(K'ndiiig  partly  npoti 
the  intensity  of  the  heat,  and  partly  »ii»o«  the  duration  of  ita  iipplicatioii.  The 
sudden  and  brief  application  of  flume  to  the  surface  causes  btit  very  sli}:fat 
damage  to  the  cuticle,  with  some  hy]KTa;raia  of  the  skin,  if  the  part  be 
4*xpo8cd  for  a  lon^r  time  to  the  action  of  the  flame,  as  whoa  a  vronmn's 
clothes  take  Are,  the  cutis  itself  may  Ix!  destroyed  ;  and  if  the  heat  l»««tift 
more  intenne.  as  when  raollen  metal  falls  uikju  the  Ixxly,  the  soft  jjans 
be  deeply  elmrred,  or  the  whoh*  thii'kue-ss  of  a  limb  destroyed.  Si\  alao,  thM 
effects  of  scalds  vary  greatly,  nut  only  according  to  the  temperature  of  tlit 
liqnid^but  according;  to  ita  character  ;  the  more  oleaginous  and  thick  tlio  fioid, 
the  more  »c\*ere,  usually,  will  the  scald  be. 

These  various  efleils  of  heat  have  been  arranged  by  Dupnytnm  into  ctx 
degrees.  This  is  a  classilication  of  great  practical  importancN  hs  the  *k'grro  aaii 
chftTftctcr  of  the  resulting  cicatrix  are  dci>endcut  on  the  de|ith  u>  which  tibt' 
burn  penctraU'H. 

In  the  Jirttt  dfgrrr,  the  application  of  heat  has  been  momentary.  U  » 
followed  by  riflncss  and  jtuin.  There  is  dilatation  of  the  I'esBela,  Kimpl<^ 
bypcrdiuiift,  but  no  destruction  of  tissue  :  and  consequently  there  is  no  mmlt- 
ing  cicatrix.  The  cimstant  re]H?tition  of  a  burn  of  this  decree  may,  howevtf, 
cause  a  disturbance  of  healthy  nutrition.  Thus  in  old  people  who  sit  ooO' 
fltantly  bffore  the  fire  or  over  charcoal  foot-warmers,  the  skin  of  tlie  lepv 
esjiecially  in  fn>nl,  becomes  pi|rmentwl  and  indurated,  as  a  consttpienc*  of  tb« 
(KM|uently  ncurring  hyf*enemia  induiod  by  the  heat.  Ulceration  n»dfl| 
uociirs  (mm  sli«;ht  causes  in  tlw  daniaj^jed  inl^-gument. 

In  the  atrotui  Hrfjrrr  tlu>  injury  dont>  by  the  heat  is  suflicMcnt  to  canao  di 
tiou  of  the  \esMelR.  retarded  hl(M>d-flu\v.  and  exudation,  'i'ho  oorueous  layi 
the  cuticle  is  loo^'ued  and  raised  from  the  Malpi^Muau  layer  by  the  cxudaiiol 
from  the  \es«i'l)(  of  Iho  inflnmed  cutis,  and  thus  vesiclejt  or  blister;)  hi- 
"When  the**;  buret,  thv  surfai'e  left  Ifeneuth  is  still  cotupletely  oov-  . 
opithetiuni.  There  is  no  l<i«s  of  substance  l^eyond  that  of  the  corneou*  layii 
of  the  cuticle.  The  raw  surface  left  may  discbargi'  a  little  pnriform  fluid,  U>* 
cells  which  it  contains  being  partly  young  epithelium  from  the  Mnlpighiao 
layer  and  [lartly  leucocytes  which  have  wandered  to  the  surface.     Althoofrb 
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resulu  in  these  cases,  yet  discoloration  uf  the  integament  is  often 
Ihe  ciuicli*  l»e  not  removed,  tlu-  inflamuiation  speedily  subsides  and  is 
foDowBd  by  dcsqimmftiion. 

In  the  third  Hegrtr  the  whole  of  the  cuticle  is  destroye<U  with  u  [>ortiou  of 
the  true  skin,  but  the  cviis  vera  is  not  entirely  duHtroyed.  This  is  a  uio«t 
Ttant  pttint,  a«  it  materiully  inHuences  the  character  of  the  rcsultinjr 
rix.  The  thin  hiycr  of  the  true  skin  reniniuing  contains  swcat-j^Hunds, 
•ir-f««HicIts  and  elastic  tissue — stnictures  wlncli  are  not  i-eproduced  if  once 
destroyvd.  Moreover,  round  each  hair,  in  the  duct*  of  the  sweat-^danda  and 
tlie  hollows  between  the  papillae,  epithelium  is  left  uninjured,  from  which 
can  start  growiuff.  The  ti|»8  of  the  papillas  have  their  epiihclium 
iy  destroyed,  and  consequently  In-conie  covered  with  grunulation- 
,80  that  the  whole  surface  juirjnmes  a  vivid  n^l  tint  and  suppiinitea  frwly. 
[  It  ii,  however,  covcnnl  with  I'jiithelium  with  marvellous  rapidity,  owing  to 
Bthe  inumuomhie  points  from  which  the  new  cells  start  prowinp.  It  scarcely 
Hoo&U»ctff  in  healing,  and  the  scar  that  results  is  elastic  and  contains  all  the 
■  •kmeota  of  normal  skin.  Owin;:  to  the  exposure  of  the  nerve-endings  iu  thfc 
^■papillte  this  furni  of  hum  is  intensely  painful. 

H  In  the  foui'ih  dtfjrre  there  is  destruction  of  the  skin  through  its  whole 
ihickneBs,  so  lliat  the  subcutaneous  tissue  is  reached.  The  cachar  sepuratett 
by  ulceration  from  the  snrroundini;:  part£«  and  a  lar}j:e  gnuiulatiug  sore  is  loft 
wbicli  con  become  covered  by  epithelium  only  from  its  ed'rcs.  Clonsequently 
ug  is  Silow  and  attended  with  long-continued  sDppumtion  and  great 
on.  The  resulting  cicatrix  is,  therefore,  much  smaller  than  tlie 
ortgirul  raw  surface,  and  is  devoid  of  glands,  hair,  and  elastic  tissue ;  at  lirBt 
it  ift  thin,  red,  or  purplish,  glazed,  often  in  the  form  of  tmnds  or  bridles,  anil 
itf  apt  to  occ^aeion  great  defbimity  by  the  cohesion  of  parts,  as  of  the  fingers 
or  h\-  t-iontraction,  as  at  the  elbow,  and  the  side  of  the  neck  and  face,  *)r  by 
ibe  closure  of  apertures,  aa  of  the  nostrils. 

Uo«t  severe  bums  reach  the  fourth  decree  in  fi*jme  jNirt  at  least  of  their 

extent.     In  practice  it  is  not  easy  to  distinguish  between  the  third  and  fourtli 

nntil  the  elougbs  1>cgin  to  sefxarate,  hut  when  the  skin  is  hard  and 

t-like  and  browuish-yellow  in  colour,  the  bum  has  pndiably  reached 

teh^^  degree. 

In  thtji/t/t  and  suth  det/rffs  the  destructive  influence  of  the  burn  penetrates 
to  ft  grenter  or  less  depth  into  the  muscles,  bones,  or  joints.  In  the  fifth 
4r|fTr«,  tlie  more  superficial  muscular  strnctures  arc  implicated  ;  in  the  sixth 
•Iftme  tijc  whole  thickness  of  the  limb  is  destroyed  and  charred. 

Those  various  degrees  are  usually  found  aflsuciutcd  to  a  greater  or  less  extent ; 
ndmU  in  the  more  severe  cases,  the  first  three  or  four  degrees  are  almost 
QwisMy  met  with  together. 

The  icmnii  of  hums  have  lieen  cnnlited  with  some  {icculiar  power  of  contrac- 
*•*, Iml  then,'  is  no  n-ftson  t**  believe  that  the  grannlat ion-tissue  formt!d  to 
'^^  a  1*«H  of  tissiie  presents  any  dittonMices  corres|)ouding  t<»  the  particnhir 
t^JBrr  nhiob  caused  the  mischief.  Iturns  rtv  the  injuries  in  which  tlie  largest 
finnulaiing  sores  are  met  with  :  and,  as  we  have  )>L'fore  seen,  ctmtraction  is  an 
<«eutial '}>iin  of  healing,  and  the  amount  is  directly  proportional  to  the  size  of 
Uiaorir  and  the  looaencAM  of  the  parts.  This  protrcsa  of  contraction  continues 
'tfmany  months  allcr  the  miit  Ims  Itecomc  covered  with  epithelium,  giving 
BkfretiarntU  to  the  most  distressing  deformities,  sometimes  rcndcriug  a  limb 
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completely  useleHs.  These  cicatrices  aru  rompuaed  of  dense  fibrooB  tttBoe,aiMi 
otU'n  extend  deeply  betwwti  and  bind  toj^'etber  th".*  inuR:te.<,  vcsteb,  ftad  lift, 
structures  of  a  limb,  nf  tlic  fiico,  or  of  the  ueck. 

CoxHTinTiONAh  Efkkcts. — When  in  an  ordinary  conflain^tion  a  pmoB 
is  *'  Imrnt  to  death,"  the  fatal  event  is  occasioned  not  by  the  charring  of  tiu 
body,  but  by  asphyxia.     Life  is  mercifully  exLinffui»hed  by  8uff<Jcation  la  tbe 
HMioke  before  the  tnxly  itself  is  cont^unied.     To  wlmt  particular  pnkluct  ofi 
oombnstion  the  nspbyxia  i»  due,  ik  sr>nicn'biit  uncertain.     Thcix*  i«  rr-awm  to 
believe  ihaC  in  most  cascH  carbon  monoxide  rather  than  e4kr(K>n  dioxide  in  th« 
cause  of  suflocatiou.     If  the  patient  is  not  killed  uutri^^bl,  the  cunfliiiutional 
ofTei'tA  reKulting  from  burns  are  most  serions  and  important  ;  they  depend  Dot 
HO  much  u[Hm  tbe  depth  of  the  injury  us  u|>(m  its  situation,  tbe  extent 
surface  im])!ie4iled,  and  the  a<rc  of  the  |)titient.     Thus  a  peiiR>ii  ' 
f(Mrf  f-nmpletely  charred  by  molten  iron,  with  far  less  txnistitnti'ni  • 
and  danger  than  if  a  lar^r  surface  of  the  body  Ix?  scorched  to  the  tiret 
second  dejn^es.    Bums  alx)Ut  the  chest,  the  ht^,  and  the  face,  are  thou<rhl 
bi*  more  likely  to  be  attended  by  >(enoufl  oonstitntioQal  mischief  than  aimiUr 
tnjurieji  of   the  extremities.     Children  generally  suffer   mure   severely  frjtii 
bums   tbiin    udulta.     The   fever  that   follows  a   bail   hum    is    fiiuilr   da-    '< 
tia*  reaction  after  extreme  deprefisioii.  but  tbt-  two  chief  cjiusi**  aix*  uu'l 
the  intiammation  produced  by  the  burn  and  the  aljsorption  of  the  yr- 
putrefaction  from  the  mv  surface.     Experiment  hns  shown  that  t.h- 
surface  rermltinp  from  a  bnrn,  so  far  from  presenting  &  barrier  t.     " 
of  septic  matter  into  the  system,  as  is  sometimes  snpposeil,  is  in  ,    . 

in  ita  jHtwcr  uf  absorption  to  a  raw  surface  made  with  a  knife.     Umei 
pn.'caations  arc  taken,  therefore,  U\  prevent  decomposition  in  the  »loi!.:'Ha! 
amount  of  aeptic  pri>ducts  absorl>ed  is  very  Inrge,  and  the  reuniting  t 
portionally  severe. 

.\ftcr  a  KL-vere  burn  the  constitutional  distarbant^  may  often  be  (itvtd>-<l 
into  thffe  6ta}n« :  ],  Dejireasion  and  Couji^estion  ;  :^,  Keaoiion  and  Ir 
tiou  ;  ^,  Suppuration  and  Kxhausti<rn. 

1 .  The  stage  of  Dapresaion  of  the  IVarroua  Syatem  and  Congaatioa 
of  Internal  Organa.  t»ccupie»  tbe  tirst  foiiy-eijrht  ht>nr»;  durintr  whicii  draih 
may  tH-rur.  Irnuiediutely  on  the  receipt  of  a  severe  burn  the  fuitifnt  lif.-*i  ui 
oold  and  colla|iKc-d,  and  is  seizod  with  tits  of  shiverin*:,  which  ctintiDiK; 
Bome  time.  He  is  suffering  evidently  from  ahurk^  and  the  Hcvrrtty  of 
shiverinf^  is  usually  indicative  of  the  extent  of  the  constitntional  diaturhaoce. 
It  is  more  prtiloiijurev]  in  lIkisc  injuries  that  rK-<;upy  a  §:reat  extent  of  surface, 
even  thoujjh  the  bum  U'  only  of  the  tirst  or  scci^nd  degree,  liian  in  tbo« 
whicli,  beinfr  of  more  limited  superficial  extent,  alfc-t  the  Uaauca  tkvplj- 
Jn  many  caaes  of  extensive  burn  the  patient  suffers  no  |itiin  althoa;u:h  poifecliy 
conjcious.  This  ia  a  very  ^ruve  si^ti,  indicatiti^  the  sevcnait  ahook.  ()b 
the  Nubaideuoe  of  the  symptoms  of  depression,  there  ix  usually  a  period  ^\ 
qnicstcem^e  l*efore  reaction  corner  nn.  At  this  time  vomiting  is  a  ooaiBHmflrf 
trunbleftome  Kympt<im,  and  the  {mtient,  os|xiMally  if  a  child,  not  unfVvqnea^f 
dioa  oomntobc  ;  death  resulting  from  conge«tiou  of  the  bruin  and  itfl  nuonbtaiia^ 
with,  perhaps,  serous  effusion  into  the  ventricles  or  in  the  subarurhnoid  apace. 
Ik'sidea  these  leftions,  the  mucoos  membrane  of  the  stomach  and  iut4ffUDcft>ii 
Well  as  the  Eiubittance  of  the  lung's,  may  be  found  con|>;ested. 

En    to  fHiHt'tnorkm  »**minattnti«  made  at  University  College  Uoapiul  in 
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BURNS. 

CUM  of  barn  proving  fntnl  within  forty-cijrht  hoors^  the  contonU  of  the 
(TMiom  are  stut«*d  U*  Imve  kam  conpestefl  in  ir>,  Bcvonil  of  which  showed 
cXL-ttB  of  fluid  in  the  siiburadinoid  space  and  lu  ihi.-  vontrioles  ;  in  Iw  tiiere 
wu  congefitiou  of  tlie  lun»c8  ;  and  in  17  the  ubthiinitml  viscera  were  more 
nr  loB  markeilly  conjrested,  the  kidneys  alone  beinjj  afl»»cted  in  2,  and  the 
(imxlcnum  in  5  ;  in  one  caae  there  were  *'two  or  three  smuU  ulcers'*  in  the 
tbinl  jmrt  of  (tie  diiotienLim. 

i.  The  next  stage,  chat  of  Reaction  and  Inflammation,  extends  from  the 
wood  day  to  the  second  week.  Tlie  action  of  the  heat  wliich  wiuses  the 
Ijum  is  iDOmentary,  and  prodncea  its  fall  effect  instantaneously.  The  intium- 
matioD  which  is  the  direct  result  of  the  heat  sets  in  thei'cfore  at  once,  and  if 
nil  other  cause  aime  into  play  it  would  l>e  accnmteiy  lifuited  to  the  part  act«d 
aii,aod  begin  to  subside  after  the  first  few  hours.  Tiiis  is,  however,  not  the 
ewJD  the  majority  iif  burns.  By  the  end  of  the  soeond  day  the  iuflamniation 
iBstill  increasing  in  intensity  and  extent.  The  burnt  area  is  surrounded  by  a 
Tide-spreadin)3^  blush  of  redness  ;  swellinp,  heat,  and  |iain  beeonie  |iromiaent 
■Ofiuiitoms,  With  theSL'  thei-e  is  fever  f»ropt»rtiuual  to  the  extent  of  the  burn. 
Il  t»  important  to  consider,  therefore,  what  is  the  cause  that  not  only  inaiii- 
lain*  but  extends  the  intlamrnatory  procesa  long  after  the  original  cause 
liM  ceased  to  exert  any  influence.  In  burns  aocompuuied  by  di:alh  of  coii- 
fldcnblc  portions  of  tissue,  the  presence  of  the  dead  matter  no  doubt  gives  rise 
losome  irritation  in  iu  inimp<liate  neiirhl>onrhood,  hut  the  great  cause  of  the 
iiifiwnmation  tJiat  occurs  during  the  first  week  of  a  bad  burn  is  the  decom- 
pciilion  of  the  adherent  sloughs,  and  the  fever  that  accompanius  the  process  is 
in  (Treat  jwrt  due  to  the  alworjition  of  the  chemical  prtHiucta  of  pntn^racLioii. 
It  ia  during  Litis  |»eriod  that  a  large  burn  lx*comcs  so  lumhly  offensive  unless 
«p«;ial  means  arc  adopted  to  |>revent  it.  Death  during  this  stiige  may  be 
connected  with  some  infltimmatory  i*oiidition  of  the  pnstro-incestimd  mucous 
lawiliTane  or  of  the  iHTitoneum.  The  lungs  are  also  fix'fpumtly  aflected, 
•bowing  marked  evidence  of  pneumonia  or  congestion  ;  cerebnd  affections  are 
laicommon  than  in  the  first  stage,  though  they  may  present  more  unequivocal 
evideoce  of  inflammation. 

In  iW<  coses  examined  ftost-moriem  during  this  stage,  the  brain  and  its 
mmilirunes  were  congested  in  7;  the  lungs  were  congL-sted  in  ir»  ;  thi-re  was 
poenuinnia  iu  2,  In'oncliitis  in  +,  and  petechia'  in -H  ;  t.he  abdoniiind  vist-cra 
doted  a  generally  congested  slate  in  5.  whilst  in  Ti  the  stomach  an<l  duodenum 
only  were  affected,  the  duodenum  alone  in  I.  and  tlie  kidneys  alone  in  ].  In 
c«caBe  there  were  two  ulcers  in  the  first  part  of  tlie  duodenum.  The  }*osf- 
•ftrtwn  apjieamnces  are,  in  fact,  those  of  acute  septic  poisoning,  possibly 
f^wplicated  in  some  cases  by  a  true  infective  proeese. 

It  is  in  this  stage  of  burn  that  the  very  serioitfi  ami  nire  sefpu'la. 
perforating  Ulcer  of  th»  Duodenum,  may  occur.  Attention  was  Grst 
'iiructed  to  it  by  Curling,  who  snggesU-d  that  the  ulceration  commenced  in 
"runner's  glands.  It  is  fur  nmre  probable  that  it  is  due  to  thu  acid  contents 
'■jUhe  intestine  actingou  a  pnint  in  themncons  niemlminc  in  uhirli  »  cajiillary 
^tDbolism  has  lodged.  Ju  favour  of  this  view  are  the  fallowing  facts  :  fii*st, 
tf«!  ulcer  ixw^urs  mast  frequently  at  that  yniricwl  of  the  case  in  which  the  patient 
Wmficring  from  the  absorption  of  septic  matter  from  the  sloughs  in  the  skiu, 
acutiditiou  in  which  capillary  embolism  ia  of  connnon  occurrence  ;  st^mdly. 
AiiittQally  met  with  in  the  first  part  of  the  duodenum  near  the  pylorus  before 
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the  contents  of  the  bowel  have  been  neiitrulisei!  by  the  bile  :  tbirdly.  -'t—  ' 
active  inflammation  are  usujillywantinj;  in  the  mucous  nienibmne  »ii' 
the  ulcer  :  and  Inelly,  u  HJmilar  ulceration  han  been  rccoriled  as  occurring  iu  * 
isaBe  of  deptiricmia  not  due  to  burn.  The  nicer  nmy  rapidly  pnx'cc^i  U>  prrf'>- 
ration,  exposing  the  ]>ancrea«  and  [KjRsibly  eroding  the  superior  paocrnlkft* 
duodenal  artery  and  causing  fatal  hatmorrha^.  In  other  ca»es  it  may  oprs 
into  the  serous  oivity  of  the  ulKlomen  and  cause  death  from  |M'ritoDittt. 
Clceration  of  the  duodenum  is  met  with  moftt  rre<|iieiitly  in  )ULtieuta  under  tpa 
years  of  aj^e,  but  iw  extensive  burns  are  raosC  common  in  children,  it  in*y  D«J 
be  pro|>oi-tion<illy  more  frequent  in  them  than  in  adults.  It  is  said  nirtly 
occur  before  the  tenth  day,  but  Cfesar  Hawkins  met  with  it  once  iu  a  child 
years  old,  who  died  four  and  a  half  days  after  the  barn  ;  and  iu  a  child 
yeare  of  age,  wlio  died  on  the  fourth  day,  in  Univereity  Cullege  Ho«pitAl. 
found  an  ulcer  in  the  duodenum  altout  the  size  of  a  sliitlitijkC,  with  i«b 
margins.  In  tliis  case  the  mucous  membrane  <cenerally  was  inflamed.  This 
lUese  ulcers  are  not  invariably  fatal  is  evident  from  a  case  mentioned  It}*  Corli 
in  which,  on  death  occumnpj  from  other  caasen,  eight  weeks  after  the  ioj 
a  recent  cicatrix  was  found  in  the  duodenum.  Ulcer  of  the  duodenum 
occafiions  any  very  murk<.d  t^yuiptoms  lo  indicate  the  nature  of  tlte  mi 
the  patient  generally  sinks  suddenly.  In  some  instances  there  is  li:«*morrhage 
thoQgh  this  is  not  an  uncqnivoc^al  sign,  as  I  have  several  times  soeu  bh^iaiS 
from  simple  iutiflramator}"  congestion  of  the  intestinal  muci>ns  roiiobim 
Pain  in  the  nght  hypochondriac  rcj^ion,  aud  perhaps  vomitings  may 
oocnr. 

In  114  consccntive  examinations  after  death  from  bums,  ulceration  of  tkr 
duodenum  was  found  in  only  two  cjuiee. 

3.  The  Ktage  of  Suppuration  aud  Exhaustion  ('(•ntinui*s  from  the  sootmJ 
week  to  the  dose  of  the  case,  in  it  we  frequently  have  symjUoms  uf  booCiCt 
with  much  constitutional  disturlmnee  from  the  lung  continuance  of  cxbaoMaag 
discliar^eH.  If  death  o<'cur«  it  is  most  fivquently  induced  by  iiiliammAtic 
the  lungs  or  pleura  ;  aifections  of  the  abdominal  organs  and  braiu  beiqfC 
frequeut  during  (his  stage  of  the  injury.     Pyfemia  is  not  uncommon. 

In  Ifi  cases  ending  fatally  after  the  second  week,  congi-stion  of  the 
u'ua  found  in  'J.  :  in  (>  caM*s  there  was  pneumonia,  and  in  3  broochitis 
ahdomiual  viscera  v^ere  free  from  congestion  in  lit,  whilut  in  t  there  wosociih 
ge«tion  uf  tlie  Kt4Mnach  aud  inteatiuiv.  and  in  1  of  the  du<jdeuum  only.  In  (M 
caK-  was  the  duodenum  ulcerated. 

rR(KiNi>8i8.— The  intlueuce  of  extent,  degi-ce,  and  situation  on  Uic  pru^oosu 
of  tiurns,  has  already  been  stated.  The  most  fatal  element  in  tlu*«o  injn 
w  ^ujtnjuial  txffut.  It  it  gcnendly  believed  that  rec<i very  cannot  taktplws 
if  one-third  of  the  surface  of  the  body  be  alTected.  Not  only  are  the  cutaoeov 
nerves  greatly  irritated,  and  the  uen'oas  system  generally  seveivly  alfect^ 
IVom  the  shock  of  an  extensive  burn  ;  but,  owing  to  ilie  arrest  of  the  cutamt^ 
Bccretion  over  a  large  surface  of  the  skin,  oongextion  of  the  interunl  ur|:aa* 
and  of  the  muctms  membranes  ensues  :  bciu^  dnath  may  Im   '  i'roo 

this  cause,  or  from  the  super\'cntion  of  iullammatiou  in  th«  _<^ 

parU,  more  particularly  in  the  early  |)eri<xla  of  life.  The  dfprw  ui  bom 
inflnenoea  the  prognosiit  unfavourably  ratiier  as  far  as  '!"•  t  ur  itself  Jfl 
OODoerm'd,  than  um  the  genend  system  iit  affected.     Then  fmiadvi 

of  buru  W  the  liret  week  after  the  accident.     Iu  MO  casctt  oi  death  (rMU 
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I  ttoeaoeidenta,  73  proved  fatal  before  the  eighth  day  ;  42  of  these  dyine:  ou 
I  (lllMday.  Of  the  remrtininir  'il  ca.sc8»  12  died  in  the  second  week,  0  in  the 
I    tiiW,  ^  in  the  fouvtli,  *I  in  the  sixth,  nud  I  in  the  ninth. 

TfiKATMRNT.^The  trciitmcnt  of  hums  must  have  refercnee  to  the  coastitn- 

tiooal  condition,  as  well  as  to  the  local  injury.     A  vast  vuriefcy  of  local  appli- 

I    cations  hare  been  recommended  by  diRerent  Suiyeons,  such  as  flour,  stsirch, 

colton-Mradding,  treacle,  white  paint,  y'um.  solutioD  of  iiKlia-rubUcr,  &c.  :    the 

principle  of  all  these  applications  ip,  however,  the  Hame,  viz..  the  protection  of 

the  burnt  surface  from  the  air.     I  shiiH  herc  content  myself  with  describing 

the  methods  that  are  nsually  followed  \rith  much  sncccss  at  the  Univergity 

CoHcee  H'lspital. 

The  Constitutional  Treatment  i.i  of  the  ntmont  coTiReqncnce.     We  have 

,    wen  liow  death  occurs  at  viirioim  fieriods  after  those  nccidcnts  fnim  different 

rtiifies.  and  we  must  modify  oar  treatment  ncenrdinfjly.     The  first  thin^  to  be 

I    done  after  the  intlictiou  of  a  severe  burn  is  to  brinj;  about  reaction  ;    the 

pitient  is  trembling:,  in  a  fitate  of  extreme  depresfiion,  suffering  ^^at  pain,  and 

cold  and  fihiveriii.1,%  and  he  may  sink  from  the  shock  nnk'ss  (iroperly  fitippurted. 

I    Under  such  circumstances  the  local  treatment  of  the  burn  must  l>e  postponed 

until  the  shock  has  been  relieved.    A  full  dose  of  liqufu*  opii,  varied  according 

to  the  ape,  shonld  be  jjiven  at  once  in  some  wnrrn  hi-aridy-and-water,  and 

repeated,  if  necessary,  in  the  course  of  an  hour  or  two  ;  and  the  patient  shonld 

bcwmpped  iu  hot  blankets. 

Vben  the  IwKly  is  extensively  but  superficially  l>urnt,  the  iinmersinn  of  the 

I    paUent  in  a  warm  l^th  gives    tnstantjinoouB    lelief,  aodthing   the  [lain  and 

itiroving  the  depression. 

j      When  reaction  has  fairly  set  in,  the  patieut*«  secretious  should  be   kept 

frtt  by  the  administration    of    an    occasional    mild    pnr<:rntive.      Should 

any  inflammatory  symptoms  about    the   head,  cheat,  or   ab<lomen  manifest 

llWMelTefl,  appropriate  treatment  is  required.     T  have  cevtiinly  seen  {.mtients 

;    ttved  in  these  circumstances  by  blood-letting  and   the  appliciition  of  leeches. 

I    Btit,  in  the  vast  majority  of  iuBtances.  tlic  visceral  complications  are  of  a 

I    congestive  type.     In  such  case^  our  great  reliance  must  be   on  stimulants. 

,    AmooDia   and   bark,    bnuuly  and   wine,  require  to  be  given  freely,  wii,h  a 

«iffiriency  of  nourishment:  and  the  irritability  of  the  nervous  system  must 

be  switbed  by  frequent  an<i  lull  dose.-^  of  opium.     At  a  later  peri(td,  when  the 

«^npth   has    become   impaired    by  the   profuse  dischargta,   this  tonic  and 

fitimnlating  plan  must  be  actively  continued. 

XccoX  Treatment. — Tn  all  canes  of  extensive  burn  the  charred  clothes 
ttJQSt  Ix'  removed,  and  the  patient  laid  nfion  a  blanket  and  protected  as  far  as 
/xwible  from  exposure  to  cold.  The  objects  aimed  at  in  the  Ciirlher  treatment 
*i«the  protection  of  the  raw  surface,  which  in  all  degrees  of  burn  below  the 
foorth  is  acutely  sensitive,  the  prevention  of  decomposition,  ajid  the  exclusion 
of  cold.  In  burns  of  the  first  degree  no  treatment  ts  necessary  beyond  pro- 
t^ing  the  surface  from  the  air.  In  cases  where  scorching  of  the  face  results 
fom  a  gas  explosion.  HeaEli  rcennimendfl  that  t\\f  skin  be  painted  with  a 
iitnre  of  one  part  of  collodion  and  two  of  castor-iiil.  In  burrisof  the  second 
the  blistere  may  be  jHiniitured  and  the  Huid  allowed  to  drain  away,  but 
^he  cuticle  should  not  be  removed.  Tiie  whole  part  may  then  be  wrapped  in 
«)tton-wool  and  left  nntouchcd  for  a  few  days,  by  which  time  it  will  have 
quite  recovered.      In  the  third  and  succeeding  degrees   of   bum,   sloughs 


398 


EFFECTS    OF    HEAT    AND    COLD. 


hnve  to  separate  nntl  suppuration  will  tftkc  place,  and  prevention  of  dccompi- 
sition  (ytnseqiiently  hccomcn  of  the  first  itnporTance     The  extent  uf  the  »• 
surface,  howcvtr.  ami  the  rcftcliness  with  which  alwor|)i,irin  taken  place  fn>ni  it, 
rentier  it  nnaafc  to  apply  any  antiseptic  possi^RsinK  powerful  loxic  prf»f»eni«. 
and  for  this  reason  it  in  l>ctter  not  to  use  carlxtlio  acid  or  pen^hh«ri(i*'  >ifi 
mercury.     Boric  acid,  silieyHc  acid,  eucalyptus  oil,  and  creuliu,  urr  thr  izKBt 
powx-rfnl  of  the  non-Uixie  iintiKepti(«.     Boric  acid  may  U»  uppHiMl  cither  liy 
mcniie  of  lK)rie  lint  s<»Hked  in  a  concentrated  solution  of  the  ac-id  and  eo^'erai 
with  oileil  silk,  or  aa  ointment  (p.  '2\'I)  spread  on  strips  of  linen.     If  lumi 
slonirhini:  is  expected,  the  fonner  is  the  hetter  plan  ;    if  little,  the   UtUvj 
The  dR-ssioj?  mnst  bo  chan^red  every  day  after  suppuration  has  oommei 
Tliis  is  usually  a  very  painful  procefts,  as  even  the  ointment  adheres  mof«  u 
less  to  the  raw  surface.     To  overcome  this  difficulty  and  ut  the  wmr  tiiDt 
cleanse  the  parts  thoroughly,  warm   horic   acid    haths  are    of    the    fpn 
sen'ice.     The  patient  should  l»e  immersed  in  thel>ath  with  t-liedn?s»inuon,wid 
the  latter  should  l»e  carefully  removed  when  it  is  thoroughly  soaked.   The  hoLh 
should  be  as  wann  as  the  patient  can  comfortably  bc^ar,  and  be  alioald  rvinuo 
in  it  for  about  half  an  hour.     About   ten  drachma  of  boric  acid  to  t'>.'ty 
gallon  of  water   makes  an  efficient  antiseptic  bath.     If  there   is   much   din- 
charjre  it  should    be   al>sorbed    by   a  layer  of  siiUcylie   wt«>l  i»ver  tlie  ^•o^o 
dressinf^  in  onJer  l*\  prevent    jmtrefliction  as  far  as  possible.      OniDlin   h» 
been  used  with  the  l>esl  resaltii ;  it  may  be  emph>yed  as  a  lotion  mi  oinuneiu, 
in  the  strength  tif  J  to  2  per  cent.     Iwhtform  may  be  sprinkled  on  the  murfatr 
if  the  discharge  l»ccoraes  foul,  but  caution  must  be  used  in  its  upplioaliLiO, 
especially   in  children,   as  symptoms  of  |Hnsonin^    (p.   tX'l)  may  iirisc,    U 
tlie    absents   of    the    necessary    materials    for    these    mod&s    of    treaiuienfi 
the  following  plan    will   be  found    comfortable  to  tJte  patient,  and 
facUjry   in    its  results.     The   whole    burnt  surface,   whatever   may  be  Ibt' 
degnre  of  bum.  should  be  well  covered  with  the  finest  whcaten  Hour  by  maul 
of  an  nrdiniiry  dred^jer.     The  Hour  should  be  laid  on  thickly,  but  unir»rnilj 
HJtd  gradually  ;    it   forms  a  soft  and  soothing  applitration  to  the  surface.    M 
the  cuticle  have  been  uhradetl,  tht>  flour  will  form  a  thick  crust,  by  admixtoir 
with  the  serum  dischnrgetl  from  the  broken  surface.     If  the  akiu  be  chorrei 
the  discharge  wliich  wdl  speeilily  set  u|i  arouud  the  eschar  Mill    make  tbc 
tlour  ailhere  to  the  part,  fonning,  as  it  were,  a  coating  impervious  to  the  iir. 
The  crusts  thus  formed  should  not  be  disturbed  until  they  Iwcome  Im^encd 
by  the  discharges,  when  they  should  be  n*nu»ved.     In  this  nM»de  of  cre»tincm 
the  decomptusitiou  of  the  tlischnrgcjt  is  retarded  and  limited  by  the  dryness  of 
the  drewsing. 

A  common  n^mrdy  in  iron-works  and  other  places  where  I  cmmus 

is  th(!  w)-cullcd  f'arronoii,  composed  of  e(|ual  parts  of  lin-  .ud  hnK- 

water,  to  which  a  ^mall  quantity  of  spirits  of  tur]>ciitiiie  is  »>omHimea  adiW* 
It  is  upplicfl  on  lint.  Whatever  hA:tt]  application  hts  adoplet],  I  hold  Utobc 
of  the  utmost  important^*  in  the  rurly  stages  of  the  burn  to  change  t^r 
dresftiubfs  as  seldom  us  jMtsHible  :  if  dry  drvseiugs  are  used,  they  should  m<  be 
chanvrcd  until  they  have  Ux'n  loosened  by  the  discharges.  Kvcry  fwh 
dri'Mitiug  causes  thi*  )Mitient  very  severe  pain,  produces  depruuHoo.  lul 
mat^-rially  retards  the  progress  of  the  caae. 

When  tilt*  sloughs  have  sepuiated,  the  granulating  surface  must  be  ni«tui|eal 
00  ordinfiry  principles.      It  in  im|iortaut,  however,  to  aeletrt   some   f«tnu  of 
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ill! wing  tbat  will  not  stick  to  the  sore^  otherwise  the  i^rannlationR  may  liloed 
emnr  time  it  U  dmnirf^d  lo  such  an  extent  as  serioasly  to  wcnken  the  patient. 
To  prvvent  thiii.  the  ^rcen  "protective"  oiled  Bilk  may  be  appliwl  ilirectly  to 
Um;  tore  and  covered  with  dry  boric  lint  or  salicylic  wool :  under  ttiis  plan  of 
tirsttneut  the  dreasini;  is  perfectly  painless.  If  tbe  jrranulntitms  become 
prominent  they  mnt^t  he  touched  with  nitrate  of  silver.  EpithcHum-^ntiftin^ 
ifl  often  very  useful  in  hastening'  the  healing. 

Pwrentiou  and  Bemoral  of  Contraction. — l*hc  most  serious  deformity 
result  from  i\w  rontniction  which  uucedsarily  occurs  during  the  cicatrisa- 


nC.  lU-CkstHx  uf  Up  aud  Nvck. 


Fig,  115.— c'lmtmctiitn  nf  Elhow  ri<tm  Cioiifli  of 
Bum  of  Fuurlti  Ikym). 


wMof  a  largo  jrranulating  surfiwe.  After  burns  about  the  chin  and  front  of 
tktftitk  the  lower  lip  becomes  everted,  and  the  chin  dmwn  down  Umards  llie 
^tenjum  (Fig.  lU) ;  and  in  burns  on  the  inside  of  limbs  or  at  the  flexnreft 
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Fig.  lU  -hrfurmity  «if  Ixft  H«n«l  ftoiu 
Uum  tif  till*  nilh  U-^ivr. 


^  ji^mtN  more  t«j)eciully  tbe  olbow^  the  contraction  may  ga^atly  impair  the 
^ti^iy  of  thv  port  (Fig.  115).  In  bad  bums  of  the  hands  the  fint^ere  may  ite 
^"n  into  the  |»ulm.  may  liecome  webbed  togcthoi-,  or  may  be  dislocaU-d  and 
itrnmoTAbly  iigiuu»t  the  dorsum  (Figs,  lit;  and  117). 
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Similar  contractiona  may  occur  in  the  foot,  Icavinjj  j^mat  defornii'-y,  ••  b 
Fig.  11 K,  wlit;rc  the  heel  is  shown  to  be  retracLeiJ,  and  the  vrholo  of  tho  Urn 
»»preu<l  oat  in  a  fun-!iha|>e.  In  thiH  case  Piroijfoff's  amputation  wu  U» 
only  means  lell  of  wearing  an  usefal  limb. 

Cormaivc  flnidH,  such  as  strong  sulphuric  a<*id,  prodnoo  effect*  rory  simiUr 
to  those  that  result  from  the  more  severe  dcjE^'ees  of  burn  ;  thu  cioAtrice*  are 
iiTcguIar  and  contracted,  and  often  rugged  and  warty. 

In  the  treatment  of  the  granulating  surface  left  by  a  burn,  innrh  may  b^ 
done  to  limit  the  amount,  of  contraction  by  cmplojioi; 
the  method  of  skin-grafting  recommeu<icd  by  Thiench. 
This  has  already  been  described  on  page  27H  ;  it  it 
a  most  valuable  method  of  treatment,  and  is  f8|>ccrany 
applicable  to  burns  about  the  face  in  which  defonnity  nf 
tlie  lips  or  eye-lida  is  likely  to  follow.  During  the  healinif 
process  the  part  must  always  be  fixed  in  a  |tro[KT  poution 
by  means  uf  bandages,  splints,  and  meehauieal  oontrif* 
ances  adapted  tu  counteract  the  t^nideticy  to  coulraction 
of  the  cicatrix,  and  the  eon9e<iuent  deformity. 

The  contracted  cicatriees  resultinir  from  bums  may, 

if  of  recent  date,  be  stretched  out    by  the  presKnre  <.f 

strips  of  plaster  or  elastic  bandages,  the  tnu'tion  of  iudift- 

mbber  bands,  or  the  action  of  rack-and*pinion  appanum. 

The  good  effect  of  this  plan  of  treatment  is  especially 

marked   in  contractions  at  the  clhow.  or  in  (huae  that 

fix  the  arm  to  the  side.     These  meiins  are  partionUrij 

useful  in  children,  and  indeed  are  so  in  all  cases,  provided  the  cicatrix  l«  not 

too  old — not  more  than  a  year ;  aft^r  that  time,  it  will  seldom  yield  vitb- 

out  division. 

Oparationa  for  the  Hemoval  of  the  Effects  of  Contraction  ctinseqaent 
upon  l>uni»i  are  occasionally  required,  and  may  do  much  to  impr<>ve  the  patiem'i 
condition.  The  operations  arc  of  two  kinds  :  I.  Simple  division  of  the  Faultj 
and  Contracted  Cicatrix  ;  !2.  The  Transplantation  of  a  thtp  of  adjaevnt  healthy 
Skin  into  the  gap  left  after  the  division  of  the  rieatri.t. 

I.  In  the  first  o[>eration,  that  of  simply  Dividing  the  Cicatrix,  thite 
points  reipiire  special  attention  :  1st,  that  the  division  extend  comphtrfy 
through  the  cicatrix  from  side  to  side  into  the  adjiicent  healthy  skin  ;  ?udlT. 
that  the  incisiun  lie  carried  through  the  whole  depth  and  thickneaa  of  the 
cicatrix  into  the  healthy  adipose  tissue  beneath  it,  which  may  niviays  be 
recognised  by  its  yellow  colour;  Srdly,  that  all  contnicte<l  Imnds  Irinir  in  thi* 
layer  Ikj  fairly  divided.     The  great  obstrtcle  t4i  the  success  of  f '  lioiw 

however,  consists  in  the  fnct  that  the  new  granulations,  which  s|  i 
the  division  of  the  contnict<^d  cicatrix,  in  their  turn  contract  whiUt  healing. 
After  the  division  of  the  cicatrix,  also,  it  may  be  found  that  the  aabjaoral 
structures  have  l>een  so  rigidly  fixed  in  their  abnormal  [position  as  not  to  admit 
of  extenaioD.  U  nmy  then  be  neceesary  to  employ  screw-appamtuK.  or  e 
to  divide  &BciiD  and  tendons,  before  the  part  can  be  reator^xl  to  its  no 
thapc.  Care  must,  however,  hv  tiiken  in  doing  this,  that  subjacent  stru 
of  importance,  such  as  large  blood-vefsels,  or  nerves,  be  not  so  cloaely 
necUnl  with  tlie  cicatrix  as  to  render  wound  or  division  of  them  nnaroi 
In  the  neck,  cicatricial  bands  will  often  ctime  into  very  daugerou  pioximlt 
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external    jugular   vdn,   which   becomes  ^-atly  distended   by  the 

thus  exercised  upon  it.     And  iit  the  elbow,  which  is  a  commou  »eftt 

mtraction  from  bums,  the  bmcbiul  artery  may  become  involved  in  the 

•ix  to  u  danjrerous  extent.     I  have  heard  of  one  case  in  which  this  veHsel 

iividfd  in  cutting  through  the  cicatrix,  when  amputation  of  the  arm  was 

uly  resorted  to. 

operations  are  most  saoceaefol  in  oases  of  contraction  at  the  flexures 
joints.     If  the  contraction  be  of  very  lou^  standing,  the  arteries  and 
will  have  become  shortened,  and   incapable  of  stretohinjj  under  any 
Ibnx'  that  may  safely  be  employed  ;  hence  they  may  easily  be  torn. 

t.  Operations  undertaken  for  the  removal  of  the  disfiiciir^ments  that 
occur  altout  the  face  and  neck  as  the  result  of  burns,  retjuire  much  manage- 
m»Tir.  In  tlii.'*e  cases,  simple  di^  isiou  of  the  cicatrix  is  insufficient:  and 
Transplantation  of  a  Flap  of  Skin  is  re^juired  in  addition.  After  the 
■ix  jiiid  all  cicaiririul  Imnds  liave  l»pcn  freely  divided  in  at'cordunce  with 
rules  just  driven,  a  flap  of  integimient,  of  sufficient  size  to  fill  the  pjeatcr 
part  (»f  thr  gap,  mtist  he  dissected  up  from  the  neifrhbouritig  parts  of  the  neck, 
cfant.  or  shoulder,  and  laid  into  the  cicatrix.  There  it  should  l)e  fixed  by 
;  buL  exti-eme  care  must  lie  taken  that  no  traction  be  put  upon  it,  lest 
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ftisQ^.    Even  if  union  takes  place  by  the  second  iuteutiou  a  very  satis- 
factory i*iBiilt  may  often  be  obtained. 

The  fijtps  must  he  cut  miu-h  largrer  than  the  raw  snrface  which  they  are 
iDtettded  to  fill,  in  order  to  allow  for  the  shrinkai^  due  to  the  eiivsticity  of  the 
*».  ^^Jft  has  iibtuined  exc^'llent  results  by  o|K:ratins:  in  two  rtlusres.  First, 
•  tap  «f  skin  is  raised  from  the  heaUhy  surface  near  the  cicatrix,  but  is  left 
iCticheil  ftt  its  two  ends  until  the  under  surface  has  grannlaU^d.  During  this 
'Hto  the  skin  is  prevented  from  ro-uniting  by  a  strip  of  j»rotectivc  oiled  silk 
•lipfrii  hpn^ath  it.  Secondly,  the  cicatricial  band**  are  fi-eely  divided,  and 
;!irt)U*:h  one  end  of  the  brid^'e  of  skin,  the  latter  is  dniwn  across 

.  V  and  adjusted  with  sutures.     In  one  case  treated  by  Cnift  in 

ihiiiny,  tlu*  strip  of  skin  measured  nine  inches  in  length  and  two  and  n  half 
iDcbw  in  brw^ith.  The  directions  jriven  by  Tealc  for  the  restoration  of  the 
iw'nlip  when  dmtjpwl  di)wn,  everted,  and  partially  destroyed  by  Vicatrisatioti 
fcUnrin^  m  bum,  iire  so  simple  and  lead  to  such  excellent  results,  that  J  pive 
th*  omtIt  in  his  own  words.  The  everted  lip  is  divided  into  tlir^e  parts,  by 
l»o  ttfticn)  incisions  three-(|u:irLors  of  an  inch  long,  carried  down  to  the 
kaa  These  incisions  arr  so  planned  that  the  middle  p<trtiou  lietwren  them 
(Wf.  nil,  H)  wsrnpies  oue-haJf  of  the  lip.  From  the  lower  end  of  each 
tbe  kniftr  is  rnvrried  upwards  to  a  point  one  inch  beyund  the  angle  of 
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the  month  ( A ).   The  two  flaps  thns  marked  out  an?  freely  and  deeply  disMtrWl 
Dp,    Tlie  alveohir  Iwnler  of  the  niiddle  |)ortion  in  then  freshened.    The  Intcmli 
fla^m  (Fijr.  JJO.  C  A)  are  now  misi-d.  united  l>y  siitniva  in  the  m-  and 

suppxirtetl  as  on  a  liaBe  by  the  middle  Haji,  to  which  they  are  al?  d  by 

a  few  (toints  of  suture.  leaving  ii  triiinpular  even  Hnrfa^e  (C  (')  lo  ^mnuUie 
In  tuldition  to  the  division  of  the  cicatrix,  Jamcs^of  Kxcter,  in  thcso  ca»Hl^^*ef7 
Bacccflfllully  employed  a  screw-collar,  by  whirh  the  chin  can  Iw  looacnod  fruni 
the  sternum,  and  gradual  extension  of  the  ciiratrix  effected. 

In  some  cases  of  burns  of  the  arm  in  which  tlie  R}re  will  oot  hcaiU  or  IB 
which  the  tense  scar  renders  tl»e  limb  useless,  improvement  miiy  Ik*  ubtAiued 
by  sliortcninff  the  limb.  Thus,  Syme  in  one  case  excised  the  pIIhjw  for  » 
bum  of  the  back  of  the  arm  which  could  not  be  p»t  to  heal,  anil  in  this  vt%t 
a  very  useful  though  shortenetl  limb  remained.  A  fjortion  of  the  h 
may  Iw  removed  in  the  same  wny,  and  the  ends  of  the  frar^meuta 
to;;i*tIicr. 

Waxty  Cicatrioes*— The  cicatrices  of  bums,  e8|K!<!ially  on  thti  neirk 
chest,  occasionally  become  after  a  time  projecting",  red,  and  plaaed,  i 
composed  of  a  mass  of  fun^Htin<r  granuhitions.  smootheil  down  and  tJ 
skinned  over.  Thirs  condition  rewrablcs  keloid  in  appearance,  and  baa 
met  with  chiefly  in  children  ;  but  I  have  (*overal  tinios  seen  it  iu  adulu. 
especially  in  women  who  bad  Iteen  badly  burnt  by  their  dresses  taking'  fiit. 
In  these  cases  T  observed,  wliat  I  have  noted  in  other  similar  insuni^ettn 
children,  that  the  warty  cicatrices  were  the  seat  of  the  most  intolerable  itrJiin;!. 
which  no  external  iipjilication  seemed  t(»  relieve.  I  have.  Jiowcver,  urcn  li» 
pmritus  mi(i<:ated  hy  the  administnLtion  of  Inr^e  doses  of  lii] nor  potas«ie.  If 
small  and  narrow,  these  cicatrices  may  be  dissected  out  ;  if  iai^e,  tbt^y  etuuitit 
l>e  removed  without  risk  of  much  bKraorrha^,  for,  although  libroi<).  tht/sn 
very  vascular. 

The  scars  of  bums  or  scalds  form  the  most  commoD  seat  of  this  "fUM** 
keloid.  The  cause  of  this  i>ecnlitir  out^Towth  is  altogether  unknown.  It  ««f 
in  some  case*,  perhaps,  hn  owin^  to  want  of  care  iu  cher-king  the  Inxurisii*^ 
of  the  granulations;  but  in  other  cimea  it  (Mxiura  though  every  attentioa  ii 
paid  to  tlic  healiufc  of  the  wound. 

The  cicatrix  of  a  burn  may  become  the  seal  of  a  malignant  gmwlh  mu/ 
years  afterwards,  I  ha^e  removed  a  lar^e  epithelioma  from  the  cicatrix  of  ■ 
burn,  on  the  forearm  of  a  W(tmau,  se\enty  years  uft<^r  the  inhiction  of  th* 
injury,  which  ha|-jMncil  wlicn  she  was  thrw  or  four  years  of  age. 

Primary  Ampntatioii  may  Ije  rc<|uired  if  tlie  burn  have  dtattroyed  Uie 
wliok*  thickntss  of  a  linth  ;  the  |)arl  should  then  Ya*  removed  at  onoe.  at  tk 
m«»»t  convenient   point  aUivc  the  seat  of  injury.     This  y  fcr 

required  also  ut  a  later  |H'ri<wl,  if,  on  the  Kcpamtiim  of  the  «  i,.m»d 

that  a  larjTf*  joint  ha.<«  Ui^n  o|ienei},  and  is  suppunttin^  ;  or  if  the  disorpioisr 
tion  of  the  limb  be  so  >;reat  aa  to  exhaust  the  |)owem  of  the  patient  m  tbe , 
efforts  at  repair.  Great  caution,  however,  should  be  employed  iu  delerminir<j 
on  tlie  propriety  of  primary  amputation  when  the  burn  has  extended,  thtKUEhj 
in  a  miiHtr  dc^rrec,  to  other  parts  «if  the  iKxIy,  lent,  the  |H.w»'n«  of  the  |Mli«Dt  \m 
insnthrii-nt  for  tht-  donhU-  call  thai,  will  thus  lie  mailr  upon  them, 

£l«ctrio  Stroke.— Deal h  from  li^htnintf  6tn)ke  is  not  a  very  unfivc]OcaN 
oocuiTcnce,  and  sinci.'  the  introdD<*tion  of  ele(*i.ric  lighting  several  deatlis  Itaw 
occnrrcil  from  accldentJil  ronUict  with  wires  through  whicii  a  powerful  concBK 
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J,  or  with  elcctro-rautore.  The  constitutional  svinptoias  prodnced  an* 
»hock,  wbich  mwy  prove  instantly  fatal,  witliout  any  sijrns  of  externa] 
ijorr.  In  other  cases,  even  thonf^h  the  shook  has  been  severe,  recovery  has 
Llowefl  the  employment  of  artificial  respiration  and  the  administration  of 
laots.  Extensive  burns  of  the  clothes  and  the  surface  of  the  body  rnay 
Inced  by  iiejhtniug  ;  the  skin  is  8corche<l  in  broad  bands  or  in  narrow 
fiocH  arranj^?fi  in  an  arborescent  manner.  Fracturef*  of  the  bones  have  rarely 
been  recurded.  In  ciises  followtHl  by  n^covery  severe  pains  in  the  limba  may 
pctsiflt  for  several  days  alter  the  injury  ;  and,  in  several  cases  recently 
described  in  detail  by  Sur^.-Capt.  Trask,  two  still  oomplained  of  a  sense  of 
ireakness  in  the  limbs  netirly  three  mouths  aftenvai'ds. 

The  /Hfst-morfetn  appearances  after  death  from  lightning  stroke  are  not 
characteristic,  fijgtrf  mm'ti^  is  usually  well  murketl ;  the  blood  may  coagulate 
imiATfectly.     The  surface  of  the  brain  and  its  membranes  are  often  congefited. 


TROST-BITZ. 

When  the  bo<h'  has  been  expowd  to  severe  or  lonLr-continued  cold,  we  find, 
u  ill  the  <:ase  of  buru^,  that  local  and  constitutional  et!*ect6  are  produced. 

LocAU  lyn.uKNCE  of  Voud. — This  is  manifested  chiefly  on  the  extremities 
tif  the  bwir,  as  the  nose,  ears,  chin,  Imiids,  and  feet,  where  the  circulation  is 
leskctive  than  in  the  more  ccnti*al  paru.  It  occur?*  to  an  injurious  degree 
liuefly  in  very  youui;  ot  aged  persons,  or  in  thrise  whose  constitutions  have 
^h  depressed  by  want  of  the  necessaries  of  life.  In  such  persons  frost-bite 
Mti  the  R'sulting  gangrene  are  as  mnch  due  to  the  feeble  vitality  of  the 
ttlntuities  as  to  the  low  temperature  to  which  they  are  exjMised. 

The  extreme  parts  of  the  body,  as  the  feet,  more  especially  the  toes, 
o<Ma»nlT  suffer  most  frequently,  in  many  cases  fmm  loug  exposure  to  wet  at 
lo»  teai|Nfnitures  rather  than  to  dry  cold.  The  fingers,  the  tip  of  the  nose 
^odchin,  and  the  prominences*  of  tlie  cheeks,  are  especially  apt  to  suffer  from 
•liycold,  more  particularly  when  its  effects  are  mnch  incnised  by  high  wind  ; 
fiff  it  is  a  well-known  fact  that  extremely  low  temperatures  are  borne  with 
iity  »M)  long  ns  the  air  is  calm,  as.  happily,  it  commonly  is  in  these 
«n»l«nce8.  Hut  if  a  high  wind  springs  np,  the  bent  of  the  Ijody  Ls  so 
'oarriL'*!  off.  thai  sudden  congelation  of  exposed  parts  niuy  ensue  It 
cable  bow  souic  parts  esai|)e.  Thus  the  eyeball  is  never,  to  my  know- 
frozen  so  h»ng  as  life  remains,  and  yet  it  might  be  supposed  that  the 
)QB  humour  at  least  would  easily  congeal.  The  eyelids,  also,  thin  as  they 
licomroonly  eAi-upe  frost-bite. 

The  firat  cffet't  of  cold  is  to  cause  a  contraction  of  all  the  involuntary 

Xieoltr  fibres  of  the  part  airted  on.     The  smull  arteries  of  the  skin  l>ecome 

*»a<:h  narrowed  that  the  circulation  through  the  part  is  completely  arrested. 

^koomes  somifwhat  shrunken  and  of  a  dead  white  colour.    In  tfiis  cxmdition. 

deprived  of  its  natnnJ  source  of  heat,  it  rettdily  l)ecomes  frozen  if  ex- 

(ma  sufficiently  low  tem|K'rature.     The  experience  of  the  production  of 

•tuesthesia  by  cold  teaches  us,  however,  that  tlie  tissues  may  be  com- 

ly  froscn  and  kept  in  that  state  for  a  minute  or  more  without  sufi^^ring 

fnjnrr.     If,  however,  this  condition  be  maintained  for  a  longer  time,  it  is 

'mient  Unl  the  vitality  of  the  part  will  be  gradually  lowered  till  finally  it  is 

*Wif»lrt<fijr  ejtiuguishLHJ.     So  long  as  the  part  is  kept  bloodless,  infi.immation 
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cannot  manifest  itself  ;  but  h?  sonn  as  the  vewtcle  dilate  on  the  restontioaof 
the  nuturul  heat  oi'  the  part,  inflammatorj  i»heuoraeim  occur  varying  with 
do^rrx*  of  impairment  of  vitality  that  the  part  hn^t  suH't-rt'd  dnrintr  its  .'\|k 
to  tiild.  If  it  lj»vf  been  completely  killed,  the  Ifjood  (kils  t4>  cnUT  the  v 
of  the  dca<1  ftart,  which  consetjiiGntly  romaius  white  and  rold  till  de^oinpoailkiD 
6<?ts  in.  If  the  dainngo  have  been  short  of  this,  the  hUH>d  enters  the  %'eaieli 
and  all  the  phenomena  of  inftamniution  are  developed.  If,  from  the  Lew 
sadden  thawing  of  the  frozen  |mrt,  a  Ifirge  fiunntity  of  htood  btt  ■Hmitlwl 
at  a  high  degree  of  pressure,  abundant  exiidatiou  takou  place  from  tlw  dna^eod 
vcssela,  great  swelling  and  tension  ensue,  and  the  cin'tdatnm  may  again  be 
arrested,  partly  by  the  pressure  caused  by  tlie  exndation,  whieh  uiay  «xuo)fiuih 
HUoh  remains  of  vitality  as  are  left  in  the  tissues,  and  partly  by  thn  obstroctioD 
lo  the  cireulation  within  the  vessels  from  adhesiiMi  of  the  corpimcles.  Th<»» 
jmrt  which  bad  eMjufied  death  from  the  dinH;t  action  of  the  cold  may  npiiilj 
become  jjungrcnous  after  a  short  period  of  apparent  restoration.  If  il  e4caf« 
gangrene  the  intiummatiou  gradually  subsides,  often  being  uc(!t}m(»nied  b; 
vesication.  If  the  damage  done  bo  still  less,  the  restoration  of  warmth  ii 
followed  merely  by  Mime  redness  and  {losaibly  a  little  swelling  with  mtdi 
bui-ning  pain.  The  etTeets  of  cold,  in  fact,  fomi  one  of  the  beat  illostnlioat 
of  the  facts  that  influminatiou  is  the  direct  result  of  damage  of  a  pait  t«>i 
degree  short  of  cansiog  death,  and  that  the  degree  of  iutlammatiou  iit  pnipdr- 
tional  to  the  extent  to  which  the  vitality  is  loworod. 

When  gangrene  results  it  is  most  commonly  of  the  moist  variety  ;  the 
is  swollen  and  black,  tinally  it  bec4>mc6  dry  and  shrivelled,  und  nepUHU'*  by 
the  foriiiarion  of  a  line  of  nlcenitiou  an>und  it. 

The  Cofiftiintional  Effech  of  a  low  tenij^icrature  need  not  detain  oil  il  b 
well  knowik  that,  after  expoanre  to  severe  or  long-continued  cold,  a  fading  </ 
tieavincHK  und  ntupor  comes  on,  and  gradually  cree^w  on  to  an  over|H»wenit( 
tendency  U)  sleep,  which,  if  yielded  tu,  terminates  in  coma,  and  a  afvcdj, 
though  pi*oltably  painless,  death. 

TuKxiMKNT  OK  FKosT-itiTF. — This  cousists  in  endeavouring  lo  realoretk 
vitality  of  the  frozen  parts.  The  great  diuigcr  is  that  the  circulation  iMj 
again  become  arrested,  as  above  dei^cribcd,  by  the  sudden  admisaiuu  of  a  lan^ 
quantity  of  bl(»od  at  a  high  degree  of  pressuiv.  In  order  tu  (ttwenLliui 
accident,  the  temjicrature  must  l»e  elevated  very  gradually  nud  with  ntnuir 
care.  The  patient  8h<*u]d  be  placed  in  a  cokl  room,  wiiiiout  a  tin;.  MiJ 
appmudi  to  which  would  certainly  lead  to  the  destractitin  of  the  frr«t-bittrJ 
tnembent.  These  must  then  l>e  gently  rubl»ed  with  snow,  or  with  cloUis 
in  cold  water,  and  held  iK-twt.'cn  the  hands  of  the  person  manipu 
rt'action  comes  on,  they  may  be  enveloped  in  flannel  or  woollen - 
({Uiiiitity  of  bume  warm  liijuid  or  spirit  and  water  may  be  ndnt 
thiiit  way  sensibility  and  motion  uilL  l<e  g)-a<lualiy  resi<iretl,  often  with 
burning  and  stinging  pain,  redne^w,  and  vesication  of  the  part.  If 
have  come  on.  or  if  sloughing  follow  the  restoral.ion  of  the  circulat 
fllongh,  if  of  small  siaur.  iJkonld  k^  allowed  to  detai-h  itt(elf  by  t) 
oesa  of  aeparation,  which  should  be  interfered  with  as  link* -i 
vitality  of  the  fiarts  ciintinuiug  at  u  low  ebb,  und  extension  of  gangreni 
readily  inducetl.  If  the  gangrene  Ite  extensive,  amputation  may  be  rvqiureri 
This  should  lie  done  at  the  most  convenient  situation,  as  soon  n«  Uk  Ium  of 
wjMinition  bos  fully  formed. 
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If  the  person  who  has  l«on  exposed  to  cold  be  appaivntly  dL'nd,  he  must  be 

put  in  a  cold  nnim,  the   t<;inperufcure  of  which  muHt  be  very  slowly  raided. 

FrictioD.  ns  justdesc'ritted,  should  be  prad.ised, and  artificial  reHpiratioii  setup* 

must  be  contiuuefl  for  a  long  time,  even  if  no  signs  of  hfe  appear; 

record  instances  of  recovery  after  several  hours  of  suspended 

anfmatfon. 

Cmi-BUUK  is  a  mild  form  of  frost-bite  occmring  in  children  and  in  delicate 
adalu.  It  occurs  on  the  toes  and  fingers,  and  occasionally  on  other  cxpoaed 
puts,  as  the  nose  or  ear.  It  is  ospeoially  likely  to  t>rcur  in  piimlysMjd  or 
diaewed  lirolH.  Most  commonly  the  inflammation  does  not  extend  beyond 
redoBBB  and  swelling',  with  burning  pain  or  intense  itchinjr.  In  mure  severe 
tbe  inSnmmation  of  the  skin  extends  to  vesication,  and  ocaisionally, 
vlien  Che  blister  bursts,  a  small  slough  of  the  superficial  part  of  the  cutis,  or 
e  cases  even  of  its  whole  thickness,  is  found  beneath.  This  forms  the 
W  "broken  chilblain," 
Tr^ahntni. — Very  bad  chilblains  in  children,  or  chilblains  of  any  kind  in 
the  adult,  are  indicationn  of  !*j)me  degree  of  debility.  Healthy  exercise,  good 
diet,  warm  clothing,  wash-kather  SfKjks,  and  toaii's  are  useful.  Ijocally,  as  a 
^trevenlive,  friction  with  spirits  of  wine  or  camphoral^^tl  oil  is  useful  :  iu 
Uk  ftimplc  erythematous  sUige,  Uiu  appliciition  of  tini-ture  of  iodme  is  often 
rided,  or  soap  liniment  to  which  a  little  chloroform  luis  been  added, 
itua  and  soap  liniment  in  equal  parts  allay  the  intolerable  aching.  If 
h  ft  tiough  forms,  Uiric  acid  lint  or  ointment  forms  a  nsefut  application. 
^^^^U|^tum  resinsE^  hastens  the  heuling. 
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IN.IUKIE8  OF  BLOOD-VESSELS. 


UfJURlXB    OF    VXINB. 

Vbins  are  very  commonly  wounded  Buicidallj,  accidcntully,  or  in  irnrgickl 
M{M^ration8 ;  but,  unless  tliey  ai*e  deeply  seated,  injuries  of  them  are  sclikB 
attended  with  any  seriouH  cunsoquenccR.  GccnRionnlly  9nl>catAni.*oii9  ntptmt 
(»r  lacerution  of  a  vein  Uikes  pliice  from  ii  Mow  nr  strain.  In  sncji  cafft 
cstonsive  extruvasatinn  of  blood  will  occur,  which,  however,  nsaally  nndergm 
absorpition  in  a  few  week^  :  but  it  may  sihppurate,  or  the  changes  described  it 
p.  312  may  t^ke  place.  This  accident  is  most  trommonly  sceu  in  the  intermi 
Haphenona  vein. 

There  are  three  floorer's  of  danger  in  open  wounds  of  veins  :  I,  Love/ 
Blood  ;  if,  8eptic  or  spreading  inflammation  of  the  vein  ;  3,  Entrance  of  Air 
into  the  Circulation. 

I .  A  vein  is  known  to  be  wounded,  when  dark  blood  flows  in  a  rapid  and 
uniform  stream  from  the  seal  of  injury. 

The  HsBmorrhage  from  a  wouudod  vein  may,  if  the  vessel  1)0  snperlicul. 
Ikj  ara'sted  by  |K)8itioii,  and  the  pressure  of  a  compress,  with  a  few  tnrnsofi 
roller.  A  wound  of  one  of  the  larger  veins  of  the  trunk — as  of  the  vena  can, 
inE<.'minaw?,  or  ilinc — will  necessarily  prove  rapidly  fatal  from  uncontrollabk 
hsemoiTha^^'.  When  uue  of  the  large  external  veins  is  wounded,  such  as  ibv 
intenial  jugular,  the  axillary,  or  the  femoral,  it  should  be  fairly  exp<i«4^  mmJ 
tied  with  catgut  lij^iitiire  above  and  below  the  wound  in  it  Langonbock  b* 
in  this  cjise  advised  that  the  companion  artery  should  also  Ix*  tied.  And 
a  priori  it  might  be  snpposed  that  this  would  he  a  wiw  precaution.  Bui 
osperienee  and  the  result  of  statistical  iuquiries  have  alike  demoustrated  lu 
fallacy.  Gross  and  Mom's  have  shown  that  the  ligature  of  the  intonial  jogoltf 
when  wonndetl  in  opemtions  about  the  neck  or  in  suicidal  attem[)ts  is  a  wry  of* 
pnK.'cdure,  whilst  if  the  common  carotid  he  ligatured  at  the  same  tirois, 
mortality  following  the  double  operation  becomes  very  high.    In  r  (ij 

also  the  sinmltancons  ligature  of  the  main  vein  and  artery  is  cs;  /  -w 

lead  to  gangrene. 

A  very  itmall  puncture  in  «  large  vein  may  be  trwited  by  picking  up  thewwU 
of  thv  ve»el  at  the  injured  bjm)!,  and  applying  a  ligatun;,  so  as  to  inelndf  th< 
opi'ning  without  completely  iM-eliidiog  the  vein. 

A  wound  in  a  vein  is  clo^e<1  in  diflennit  ways  according  to  the  sise  of  tlir 
opening  and  the  mode  of  treatment.  If  the  vein  be  completely  divided  andi 
ligatart'  applied,  the  closnrc  of  the  vein  is  broaght  about  in  the  same  vat  ta 
that  of  au  arU'ry  under  similar  circumstances  (see  Wounds  of  Artoriea).  VTbro 
a  woiindeil  vein  is  tnMUi-d  by  pn'twiire.  the  lips  uf  the  wound  corae  in  OnutMl 
with  t'ttch  other,  and  unidu  lftke^  place  without  permanent  ooclosion  uf  Un 
vewcl.     If  a  clot  forms  alxi^e  and  Iwlow  the  p(.)int  prcssc/1  upon,  it  U  abnrU 
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'Wid  the  i^nal  of  tlio  vessel  restored.  At  the  time  when  venesection  wn« 
i-omiuoalj  practiseti,  u  jiatitMit  was  ufUm  bled  many  times  from  the  aimc  vein 
«inrJncr  the  course  of  iiis  lift'  without  Us  becomiri-cj  occluded. 

2.  i<efUic  ami  /tpreudhiff  itijlamnrntioii  of  Veins  will  be  descrilied  when  we 
f^itne  to  speak  of  the  various  forms  of  venoa<(  thrombosis  and  phlebitis  %  and 
:i,  the  Enlraru^  0/  Air  into  I'fins  will  be  discussed  in  a  suhscqacnt  chapter. 


INJURIKB    or    ARTSRIXS. 

Arteries  may  bo  bruised,  torn,  punctured,  or  cut. 

CoNTfsioN, — A  Blight  bruise  of  au  artery  is  not  attended  with  any  bad  con- 

#e(|aeDct^  :  but,  if  the  contusion  be  anfticiently  Kevere  to  dania^e  the  coata, 

the  artery  may  l^jorae  pluggetl  with  an  adherent  clot,  and  finally  occluded. 

This  clot  may  be  deposited  gradauUy,  so  that  the  obstruction  of  the  vessel 

not  be  complete  till  some  days  after  the  accident.     Thus,  a  patient  was 

itted  into  University  College  iiospital  under  Mr.  (juain,  with  a  coalused 

onnd  in  the  axilla,  received  in  falling  upon  some  iron  railings  ;  no  change 

place  iu  the  circulation  (»f  the  arm  for  two  days,  when  pulsation  in  the 

RTtery  ceased,  the  injured  vessel  having  evidently  become  plugged  by 

mcIoC 

EoPTt'TiK  ASii  Lacbration. — An  artery  may  be  torn  either  partially  or 
completely  across.  When  Partial  Bnptore  occurs,  only  the  internal  and 
middle  coats  give  way,  the  toughness  of  the  external  cojit  preventing  its 
Licenuiun.  This  accident  i.s  eAj>ei'ially  apt  to  occur  in  consequence  of  blows 
t»r  tftraitis  upon  diseased  or  weakened  vessels,  and  may  possibly  lay  the 
foundation  for  dissecting  and  other  aneurisms.  In  other  cjises,  the  ruptured 
portion  of  the  coats  beoomits  turned  down  into  the  inside  of  the  vessel,  and, 
mcung  aa  a  valve,  prevents  the  further  progress  of  the  blood  through  it ; 
more  commonly  the  partially  niptui*ed  vessel  becomes  blocked  by  a  clot 
Mlhcreut  to  the  injui-ed  spot.  Occlusion  of  an  artery  in  this  way  may  give 
riao  to  gangrene,  but  as  a  rule  the  collateral  circulation  is  sutlicicnt  to  maia* 
tain  the  vitality  of  the  parts  beyond  the  obstruction.     Bowlby  has  recorded 

tz  retnarkahle  ease  of  partial  rnpture  of  the  subclavian  artery  resnltiug  from  a 
Tmrture  of  the  clavicle.  The  inner  and  middle  coats  were  cleanly  divided  at 
ihm  junction  of  the  first  and  second  parts  of  the  artery,  and  after  Ix'ing 
lefMratcd  from  the  outer  coat  in  Uic  second  part,  were  driven  by  the  bloud- 
^reom  into  the  third  part  so  as  completely  to  occlude  it. 

A  ooudition  of  partial  rupture  U)ay  occur  in  wounds  from  bluut  instruments. 
TUoii,  a  ca^e  occurred  al  the  liondon  Hospital,  in  which  a  suicidal  wound  of 
tbf  thrt»at  had  nxposed  thf  carutid  art^Ty.  .\fter  death,  it  was  found  that 
the  inner  and  middle  coats  of  the  vessel  had  been  divided  by  the  pivssure  of 
ihe  Icnift',  which  was  bluut,  but  that  the  external  coat  had  been  left  entire  ; 
4nd  under  thi?  wnn  n  dissp<'ting  aneurism. 

Thit  Complete  Bapture  of  an  artery  may  occur  either  in  au  o|>cn  wound 
»»r  under  thf  integumcnli;.  When  an  artery  is  t<jrn  across  in  an  ojk'U  wound, 
t(C  in  the  ttVuLMon  of  a  limb  by  machinery,  or  by  a  cannon-shot,  there  is 
ORUilIy  but  little  bnemorrhage,  even  from  arteries  of  the  magnitude  of  the 
aiiQary  or  the  femoral,  and  though  the  vessel  hang  out  of  the  wound, 
pobbUaDg  to  its  very  end.  The  absence  of  bleeding  is  owing  to  the  internal 
aoil  miildle  coat«,  which  are  fragile,  breaking  off  short  and  contrnoting 


^o8  IXJCIUE^    OF    liLOODV£:ii>£LS. 

vomcwhat :  while  the  external  coat  and  tlie  shenth  of  tbe  rcspel,  being  ekttic, 
»re  drugged  down  nnd  twisted  over  the  torn  end  of  the  arterf,  bo  as  cooiplelil; 

to  prevent  the  OKcapo  of  hl(MMl  (Fig;.  121). 

When  the  lacemtiou  of  the  artery  is  snbcutaneotiH,  as  or(»uionulty  happOi 
ill  tile  attempted  re(hiction  of  an  old  dislooiition  of  the  shixihler,  the  lirterr 
is  not  aa  a  rule  completolv  torn  aeroMt,  and  then  either  extuuaivc  extra viiaitioa, 


Fly.  ICl.— Oompletx  RaiitniT  of  an  Art«Ry  — Vmiiol  lali  open.    IniHtT  and  mM<lle  eoM*  brotun 

outer  co4t  <1mwu  ooL 


or  one  of  the  varieties  of  Traumatk  Aneurism,  to  be  deaoribod  in  Chapter  XT, 
may  he  produced. 

In  Penetrating  Wonnds  of  an  artery,  there  is  always  hieiniv  'Irji^ 

the  punctmv  Ix*  no  line  as  to  Ije  closed  hy  the  elasticity  of  tin  i  ihr 

TOflsel.  Thus,  Maisrinneuve  has  shown  that  an  arlory  may  l>e  punctured  with 
a  fine  needle,  without  any  hicmnrrhage  resulting,  tf,  however,  iho  punctun' 
be  larger  tlmn  this,  W\t\\:  made  by  a  tcnaoulora  or  hook,  it  does  not  oommottlr 
close  in  this  way  ;  and,  if  hirmorrhat^  do  not  take  plwu?  iuintetliatt^ly,  it  will 
jrrobably  eome  fin  in  the  course  of  a  few  days,  fR>ru  nleenition  of  the  \rm^. 
If  the  wound  be  still  lar^t^r,  there  Is  always  an  amount  of  immediate  hffimo^ 
rha^  proportionate  to  its  size  and  to  that  of  the  vej>se!. 

The  f>irtction  of  the  woantl  in  the  artery  materially  inHuencea  its  rhan^* 
ters.  If  the  cut  Ik*  pirallel  to  the  axis  of  the  vessel,  there  is  less  ter.dem'y  ti» 
Ikcapiog  of  the  edges  thau  if  it  be  obliqne.  In  transverse  wiMinds  of  artcricfs 
the  retraction  of  the  coats  is  so  great  as  to  cause  the  wound  to  aMuine  some- 
what of  a  circular  appearance.  If  the  artery  l>e  cut  completely  acrcMu,  that 
is  always  less  hflcmorrha;^  than  when  it  is  |)artia]ly  divided  ;  for  the  retractioo 
and  oontnu'tion  of  the  cut  ends  may  then  he  sufYicient  lo  close  the  rtatak 
wherefeB  they  enlarge  the  ujK'rture  when  it  is  merely  woundetl.  When  lh« 
wound  in  the  artery  is  t>utx.Mitaneoua,  communictitin^  with  the  surface  only 
by  an  oblique  and  narrow  aperture,  little,  if  any,  external  hicmorrhage  taka* 
place,  but  extiuvaaation  of  blood  occurs.  Tho  cxtrnvaxation  may  either  be 
poured  into  one  of  the  f*erons  cavities,  or  it  may  he  diffused  in  the  areolar 
tissue  uf  \\m'  part,  infiltrating  it  extensively,  and  perhaps  by  it«  piiewm 
nltimatelr  pr»)d«cing  ;^nn:n:ne  ;  or  it  may  Ih-  effused  in  a  more  circuffl- 
scribed  manner,  ginng  rise  to  one  of  tlic  forms  of  traumatic  anonriflm  (hb 
Chapter  XV,). 

UAMOHRBAaB    FBOli    WOUHDBO    VSSSBXjB. 

Locjiii  Hinxa. — The  characters  of  tlie  bleeding  or  hnoiorrhage  differ  acoor^ 
inff  ti>  the  nature  of  the  vessel  from  which  tbe  lilood  escapes.  Wbea  a  ▼• 
is  wiiundctl,  the  bliHxl  that  in  [toured  out  is  of  a  diirk  colour,  and  flows  in 
Qttiform  strt'am  ;  tbe  force  with  which  this  is  projootsd  de[s*ndiDg  on  Iks 
conditions  in  which  Uie  wounded  vein  is  pbced.     If  tbers  be  wf 
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ween  the  wound  and  the  lieart,  as  of  a  lijjf.iture  upon  the  vessel  ;  if  the 
iiuon  of  the  fwrt  b«  snch  as  to  favour  the  gravitation  of  blood  towimls  the 
Dand  :  ur  if  thi;  niitficU's  of  the  limb  be  mude  ui  contract — the  fuitT  of  the 
w  of  hhiod  will  be  increiwed. 

Wbeu  an  Aximry  ia  woimded,  the  blood  that  escaites  is  of  a  bri^fht  scarlet 
lluur.  It  Howa  in  jets  syncbronouH  with  the  contractions  of  the  left  vcn- 
fick ;  between  the  jotH  the  How  does  not  ctaise,  but  the  column  of  l>li>od  falls 
height.  In  the  great  mujoritv  of  oases  the  jet  comes  only  from  the  proximal 
>erture,  dark  blood  issuinj^  from  the  distal  openini?  in  a  continuoiiB  and 
irkiing  atreani ;  bnt  in  some  situations  a  jet  of  blood  of  arterial  rharncter 
»j  isBoe  from  the  distal  as  well  as  from  the  jn-oximal  end  of  the  cut  vessel, 
in  woands  of  the  p;ilmar  and  jilaiitar  ai'chL-p,  or  of  the  arteries  of  the 
A5  the  blood  Hows,  the  jet  lessens  in  hei;^ht,  in  ctinseiinence  of  the 
ceuing  of  the  hearths  action.  The  height  and  force  of  the  jet  in. all  cases 
\n;nd  greatly  on  the  siae  of  the  vessel  ;  thus  the  jet  from  the  femoral  artery 
<iroot'er  than  that  from  a  muscular  branch  of  the  thigh.  When  a  small 
terittl  branch  is  wounded  near  its  ori;^'in  from  the  main  trnnk.  the  jet  will 
forcible  and  free  ;  so  also  the  proximity  to  the  heart  will  inHuence 
the  fnrcc  with  which  the  bloo<i  is  pnipelled  from  tlie  wound  in  the 


tion. — When  the  blood  is  not  poured  out  on  the  surface,  but 
•pes  from  a  wounded  vessel  into  the  areolar  tissue  of  a  part,  the  sulwtance 
or  Lutemal  cavities,  it  is  termed  an  K.rh'nva.sation.  In  thene  cftses 
•re  not  the  ordinary  load  signs  of  an  external  bieuiorrhage  ;  but  other 
phenotnena,  such  as  swelling,  dnlness  on  percussion,  displacement  of 
OISUU  or  parts,  diBcoloration  of  the  skin  and  subjacent  areolar  tissue,  indicate 
tint  blood  is  bein$;  poured  ont  subcutaneously  ;  and  we  judge  of  the  quantity 
d  tbe  blood  that  lia«  escaped,  not  only  by  the  extent  of  tliese  local  phenomena, 
tttt  by  the  general  efltMt  pri>duced  upon  the  system  by  its  loss. 

OjjiSTiTUTiosAr.  EpFEtTS  OF  H^EiioRHHAQE. — Thcse  depend  upon  the 
'ji^tity  of  blood  lost,  on  the  rapidity  with  which  it  is  poured  out,  aod  on 
***iutc  of  tho  patient's  constitution. 

Wlwn  a  large  quantity  of  bI<MHl  is  suddenly  lost,  iis  when  a  main  arterj*  is 
^•CFoa  or  an  aneurii^ia  bunttt^,  the  patient  may  die  forthwith  :  he  fallii  down 
•^iKate  of  syncojie,  with  n  pale  cold  surface  and  lividity  about  the  lips  and 
♦j«»(5M|i«  •  few  times,  sighs,  is  very  restless,  and  sutlers  convulsive  move- 
(MDtiof  the  limbs  iK'foa*  ho  expires.  If  the  quantity  lost  be  not  so  great  as 
^  tnodoce  death,  though  still  very  considerable,  the  patient  becomes  faint 
^  lick,  with  coldness  and  pallor  of  the  surface,  profuse  |)er8piration,  great 
^i^HBiflM  and  agitation,  thirat,  noises  in  the  ears,  and  failure  or  complete 
"'ttitfiigfat.  Although  the  surface  of  the  body  is  colder  than  natural,  the 
Nnit  oQen  oomphiins  of  feeling  hot,  and  throws  off  the  bed-clothes.  The 
^ruioD  ia  deep  and  sighing,  and  one  of  the  most  distressing  symptoms  is  a 
^E>MCio9i  of  want  of  breatli.  If  the  ffuantity  lost,  thohgh  considerable,  be  not 
f^piat  u  this,  or  be  Svpi-ead  over  a  gre;vter  interval  of  time,  so  that  the  jNitient 
■  ttubled  to  rally  Iwtween  the  rccurrcnces  of  the  lia;morrlmge,  a  state  of 
Mania  will  be  indaccd.  chai'acterized  by  pallor  of  the  skin  and  of  the  mncous 
ftenbruMft,  palpitation  of  the  heart,  rushing  noises  in  the  head,  a  tendency 
toijDoope  when  in  the  erect  jKtsitiirn,  a*dcma  of  the  extremities,  and  general 


4IO 


INJURIES    OF    HLOOi)-VES.SELS. 


A fl^r  excessive  l<isa  of  blood  the  patient  may  ^rndnally  rullr.  aod,  tf  tWl 
vital  flaid  is  rcproducx'd  in  his  svHteDi,  he  maj  re<M>ver  witlmuL  iiiiv  luul  effeoU;  ■ 
or  be  mivy  fall  into  a  stftto  of  nniEmia,  which  may  [leilmps  never  vy 

recovered  from,  and  may  U*  assueiaU'd  with  various  forms  of  loi-  •  ^  :i:ij 

disLurlmnce  of  funclions.  Alter  very  abundant  loss  of  bl(X)d,  the  putao  oftm 
a^iimcs  a  character  which  has  been  termed  the  '*  hecmorrha^ic  pa^se.**  Il« 
frequency  is  j^atly  inrreiiBed,  the  wave  of  the  pnlse,  as  felt  at  the  wrin, 
is  muoh  hirj^er  than  natural,  and  dicrotinm  is  usually  very  marked,  tbe  ccoLi 
of  the  artery  being  relaxed  from  want  of  toue,  and  the  vessel  impcrfectU 
filled.  At  the  same  time  there  may  be  some  slight  elevation  of  tvmperalitrr. 
'L'l»e  rallying  power  is  frrejiter  in  young  adults  than  in  old  people,  and  grau<r 
in  women  than  in  men.  Ciiildren  bear  loss  of  blood  badly — n  very  tud\ 
bamorrba^e  may  induce  fatal  Hyneope  in  infants.  In  advanced  lift'  blood  ti 
Hl<»wly  repnMhiced  ;  ami  a  i^rciit  k)ss,  whether  by  accident  or  in  an  oiH-'mtitic 
if)  seldom  completely  recovered  fn)m,  and  predispoites  to  the  development  of 
Ttecondary  diseases  of  vikrioua  kinds.  As  \\\\»  already  been  Rtato<i  at  p.  1^,  it 
is  in  this  way  tliat  excessive  loss  of  blood  at  an  oin^ration,  as  for  stone  in  ui 
aged  man,  may  indire<:;tly  prove  fatal. 

Arterial  hicmorrha^e  m^^  hms  a  rale,  more  dani^rous  than  venous,  as  tht  bv 
of  bkKxl  is  more  rapid  and  smlden.  and  the  ef!ect  produced  is  prufMirtinni:!; 
•.greater.  The  body  of  a  person  who  has  died  from  the  effects  of  bn:tuorrlu;i: 
presents  a  peculiarly  blanched,  semi-transparent,  waxen  look;  the  lip»,  ale  of 
the*  nosf.-,  and  fin<;er-nuilH,  huve  a  somewhat  livid  appearance,  oontnatiiif 
stronf^ly  with  the  clear,  yellowish-white  hue  (jf  the  pcneral  surface. 

TiiKA'rMKNT. — The  (itnerat  TrMtnwnl  i»f  hmmorrha^e  ia  suftii.Menllr  simplf- 
After  the  flow  of  blood  has  btxin  arrested  by  proper  local  means,  snch  as  will 
hereafter  be  described,  the  ett'e<^t«  of  its  loss  are  usually  speedily  recovered  frwa 
under  the  iuHuence  of  rest  and  goiHl  nonrishmcut.  In  some  ctwoa,  however, 
the  health  becomes  {jermanently  impaiivtl,  and  a  atate  of  chronic  annmia  » 
induced,  which,  notwIthstandinK  ^be  administration  of  prepamtion*  of  irot, 
amy  continue  through  life. 

When  the  loss  of  blood  is  considerable,  it  may  bo  necessary  to  have  njcoom 
Ui  immediate  meAsnros  in  order  to  prevent  the  syncope  from  1km  nj  fatal. 
With  this  view  the  patient  should  be  laid  recumbent,  with  the  head  low  aod 
the  limbs  raised  ;  pressure  may  bo  exercised  upon  tho  abdominal  aorta  or  Um 
main  arteries  of  the  limbs,  or  CHmarch's  elastic  bandage  and  touruiquot  mi) 
l»e  applied,  so  as  to  c<mfine  tbe  blood  as  much  as  possible  to  the  bead  sod 
trunk,  and  thus  nmintiiin  a  (^)d  supply  to  tbe  bniin  and  lan;;H.  If  death 
Hp{>ear  imminent  \\s  hapjiens  in  some  cases  of  flooditiu,  r*'Course  may  lie  had  » 
tmnsfusion  of  blood  or  other  fluids;  the  influence  of  thi)»,  in  n.'**'- 
failing  powers  of  tho  heart  and  nervous  system,  is  immediate  and  ni<  ■  ■ 
in|;,  and  its  value  has  bi-en  sufficiently  proved  by  the  observations  of  luu; 
aur/etiu!*  und  obstctririHnH. 

Oparation  of  Traxraf^sion. — Although  there  Is  reaaon  to  beHcw  that 
Tr  1  of   litfMHi  Hu^  not    unknown   to   the   luicients,  und  the  mrthwl 

\\\  I  could  be  performctl  was  distinctly  descrilwd  by  Libuvnis  in  IGJ-'. 

Ii»l<»  was  done  in  the  matter  until  Sir  Christopher  Wren,  in  1C57,  propoacd 
and  practised  tho  o|>t.'-rati(m  of  itijeoling  medicated  liquids  into  tbe  viius  of 
atuinalii.  Transfuftion  wiis  first  [terfonned  on  man  in  Frunoe,  by  Dcntii  and 
Kmmerez,  on  .Tune  15,  16tl".     In  \nveml»er  of  the  same  year,  it 


TRANSFUSION. 


hy  Lower  anti  King.     In  the  early  experiments  tlic  Mood  of 

iiwp  and  cal  vet  mimed.     The  most  extravaftant  iduns  were  formed  as  to  the 

tility  of  transfusion.     It  was  supposed  to  be  capable  of  caring  di^easea  by 

ahstitating  the  blood  of  a  healthy  animal  for  that  of  a  diseased  person,  of 

peuiorin^  insanity  by  the  injection  of  the  blood  of  animals  of  a  gentle  und 

Bottle  character  into  the  veins  of  n  maniac,  and  of  prolon^in*;  life  indelinitcly. 

BBfc>  pretensions  led  to  a  scicntitic  controversy  of  the  most  violent  kind  :  and, 

one  deaths  having  occurred  from  the  practice,  jjartly  in  consequence  4>f  the 

Bde  and  imperfect  instruujents  nsed,  transriision  was  prohibited  in  France, 

tid  fell  into  disrepute  in  England.     Althongli  the  subject  was  occa^sioually 

mvoH,  little  attention  was  paid  to  it  until   18-M,  when  transfusion  was  again 

iractised  by  Blundeli,  who  wisely  restricted  its  employment  to  those  cases, 

tbieHy  txrurrinir  in  obstetric  practice,  in  which,  in  consequence  of  sudden  and 

ir»fnsc  htfmorrhage,  the  fiatient  is  threatened  with  fatal  syncope. 

The  transfusion  of  defibrinatcd   blood  was  recommended   hy  Pannm,  of 

Jppcnhftircn,  in  186:^  as  a  means  of  diminishing  the  risk  of  tlie  introdnction  of 

Jou  into  the  circulation.     According  to   Berginunn  the  febrile  discurbunce 

rhicb    may   follow  is  due   to   the  excess  of   fibrin  ferment  set  free  during 

KMguIation. 

The  danger  of  the  tninsfusion  of  the   blood  of  the    lower  animals   was 

BMffnised  early  in  this  century.     Exporimenta  have  shewn  that  the  c<»q>nscle8 

^^K  up  rapidly,  and  that    hsematuria   and   extensive    capillary   embolism 

^^■4%sqU.     As  a  means  of  pn-venting  the  occurrence  of  embolism,  it  has 

HK  raggested  that  a  mixture  of  blood  and  6  per   cent,  solution  of  phos- 

■bttte  of  sodiam  should  be  used  instead  of  pure  btood. 

I  The  tran.sfnsion  of  blood  was  founded  on  tlie  Ix-lief  that  death  from 
bBmorrhegQ  resulted  from  a  Iokh  of  red  cor|mRcIes  and  hemoglobin,  (roltz, 
^^Hiver,  sliewet!  the  fallacy  of  this  view  and  recognized  the  important  fact 
P^Vliu*  fatal  result  is  consequent  npon  an  extensive  loss  of  Huid  from  the 
Bscolar  system, and  thus  it  became  evident  tbit  the  traniicfngion  of  blood,  with 
Bl  iU  dangers  and  diliiculties.  could  l)e  replaced  by  the  injection  of  a  sufficient 
kiurttity  of  any  suitable  fluid,  such  as  a  simple  saline  solution.  The  present 
■■p  on  this  Rtihject  were  fully  expressed  by  Dr.  William  Hunter  in  his 
^Bres  at  the  Uo^'al  College  of  Surgeons  in  1880.  They  are  as  follows  : — 
^^Mhiit  the  immediate  soiut*e  of  danger  from  sudden  loss  of  bloo«i  is  the 
■PV  fall  of  bloTfd  pre:!«sure  :  secondly,  that  the  value  possessed  by  transfuBcd 
■pod  i«  almcist  solely  p/tt/m'tal  and  dependent  upon  its  volume  ;  and  lastly,  that 
Ik^e  udvanlJL«res  of  transfused  blood  can  be  more  readily  and  safely  obt^iined 
^^Bm  use  of  simple  valine  solution. 

f  Tnuififusion  is  best  adajtted  to  extensive  and  sudden  losses  of  blood  from 
■nail  woands  of  large  vcssi'ls,  or  from  se<.ondary  haemorrhage.  It  has  also 
■ored  of  the  greatest  vbIul*  in  obstetric  practice.  Transfusion  after  serious 
HMic  '  'ions,  such  iks  the  ivmoval  of  large  vascular  tumours,  amputation 

^^k  i  the  like,  has  s<.>Idom  proved  of  material  service.     The  cause  of 

^^Bin  such  cases  is  severe  shock  and  not  mere  los?  of  blood.  The  intravenous 
■PlRon  of  balinc  solutions  in  such  ciisesdoes,  however,  seem  worthy  of  further 
m^U  and  recently  Mayo  Robnon  lias  recorded  two  instances  in  which  severe 
Kick  foUowing  opTatinns  not  altendci  with  much  loss  of  blond  was 
Bpo— fgily  treated  by  the  intrAvenous  injection  of  three  or  four  pints  of 
^^■i  Mlioe  Bulotiou.     If  tran.^fusion  be  determined  on,  it  should   not  be 
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delayed  nntil  the  last  moment,  when  the  H;;ony  of  dentil  ha«  already  coinineDced; 
for  then  the  functimm  <tf  the  norvous  and  circulatory  syatenis  muy  be  M 
im}»Lir(.Ki  that  the  putient  is  beyond  recovery,  or,  if  he  can  lie  t^mponnly 
restored,  he  will  apeedily  relapse  and  die. 

Tranffusion  of  blood  has  been  <^rried  out  directly  and  indirectly.  In  tbe 
former  method  a  dii*ect  coramimication  is  e«tabli«hed  l»etwecn  the  rein  of  the 
donor  and  thiit  of  the  recipient.  Avcling*s  apparatus  for  this  pnrprwie  lifts  thft 
g^reikt  advunta^c  of  simplicity;  it  conaiats  of  an  india-rulilxr  hulbonthe  aiidd)« 

of  a  Lnl)e,  thr  ends  of  whirh  are  attached 
to  silver  hevcl-ended  cannnliu  inAfrtcH 
into  the  vein  of  thi*  donor  and  roHpieDt 
resi^ectivoly.  The  ingenious  appanOm 
devised  by  Dr.  Rouasel,  of  <ien»'vm,  ic 
too  complicated  t^i  be  of  much  pntcticsl 
use. 

Mediate  or  indirect  tnkwfnsion  with 
defibrinated  blood  has  l»een  {tcrformed 
with  jin  nnlinary  aspinUor  syringe. 

Intra  IT  fions  fnjfction  of  Salt  SoiuHon 
may    be    fierformed    in    die    ffdl<iving 
manner,  and  ordinary  antiseptic   prr- 
cautions  should  be oUer%x*d.    Tbe  sola* 
tinn  consisU  of  one  drachm  of  MMliuiD 
chloride  dissolved  in  one  pint  of  boiSed 
distilled  water.     A  hoUle  of  the  fonn 
repreeeuLed    in    Fig.    1  :;s,    luitl    larj^ 
enough  to  liold  two  pints,  is  filled  with 
(he  8<)lutii)n.  and   the  tcmperatore  of 
tb«  latter  is  kept  at   I4i5°  Fahr.    by  plariug  the  Uittle  in  a  vewel  of  htH 
The  mediim  basilic  or  median  cephaiio  vein  is  exf>OHed  and  ligntoifd 

at  the  lower  end  of  the  incision.    The 
vein  is  then  opened  above  the  ligature 
by   picking   it   up   with   furoe|M  and 
snipping  it  half  acniss  obliquely  with 
a  scali>el  or  scissors.     Th*'  cannula  i» 
introducfwl  (Fig.  \-JH)  and  (led  with  a 
fine  silk  ligature.     Great  cmrv  moaC  ht 
t«ken  that  the  tnk-  and  ouinnla  are : 
of  the  Bolution*  lest  air  ^iter  th«  vein. 
Hy   sligiiily    raining    the    bottle    the' 
tluid  is  allowed    t4i    How   slowly,   and! 
the  effect  is  can^fully  watched. 
amount  of  fluid  required  varira  grmtly 
in  dUlfereBt  nises,  but  between  one  and  two  pinto  ik  usually  sufficient.     Very 
much  larger  quant  it  iea  have,  however,  been   used   with   satisfactory  raoteit. 
and  the  Surgeon  must  in  each  case  l»e  guided  by  the  t-fTwi  pnMloeDd  <lp<x&j 
ibe  pnlte  »nd  the  general  condition  of  the  patient.     In  the  nhaenot*  of  t 
BpfNtfatus  above  descriUd,  the  injection  can  l)c  ftcrformed  with  a  syringe, 
with  a  simple  xiphon  like  that  used  for  the  na>wl  douche. 
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CHAPTER    XIV. 


I 


ARREST  OF  ARTERIAL    H.^EMORRHAGE. 

Thk  arrest  of  arterial  htemorrha^e  is  perba])6  the  most  important  matter 
th«t  can  engagB  the  Surg^eon's  atUMition,  for  on  tbe  Hccomplishmeat  of  this  tlie 
Miooen  of  every  operation  is  Dccessarily  (lei*endent.  In  studying  this  subject 
we  must  first  consider  the  Means  adopted  by  Nature  for  the  Suppression 
of  UsmfHTfaagc ;  and,  secondly,  the  imitation  of  these  by  Surg'lcal  Art. 

NATUBAIi    AKKSBT    OF    HJBMOHBHAGE. 

Tbe  history  of  the  tiivestigHtioDs  into  the  means  adopted  by  nature  for  the 
arr^t  of  h»Bmi>rrhart:e  is  full  of  interest  to  the  8urj;eon,  and  is  excellently  j^iven 
in  J.  K.  1».  Jones's  work  on  Hajraorrhage.  \o  subject  in  surgery  affords 
rtronprr  evidence  of  the  advautaju'e  of  the  application  of  "  Experimental 
F*aiht>I<>^y  "  to  practice  thHU  this,  as  onr  knowledge  of  it  has  been  wholly 
gained  by  i'X]>erimt'nt.i  on  the  lower  animals;  and  by  the  sacrifice  of  tbe  lives 
»>(  ft  few  di»eB.  donkeyK,  and  calves,  those  of  hundreds — prolmWy  of  thousands 
—of  human  licings  »»re  annually  preserved. 

Petit,  who  published  several  memoins  on  the  subject  in  17HI  and  following 
Qpa,  stated  that  hreniurrhage  was  arrested  by  (he  formation  of  two  clots — one 
Ppbide  the  vessel,  which  he  called  tiie  **  (*ouverdCy'  or  t'over;  tbe  other  inside, 
tbe  "  fionr/iou,"^  or  Pluj^ — the  former  being  tbruied  by  tlie  last  drops  of  blood 
tbat  iasue.  the  latter  by  that  within  the  vessel.  These  clots,  he  said,  l>y  their 
idhesioa  to  the  interual  cout  of  the  vessel  and  to  the  orifice  stopped  the 
Unding.  When  a  lijrature  is  appbed,  a  similar  clot  forms  above  it.  He 
ncanmiended  compression,  and  the  support  of  the  clot. 

Morand,  in  ITilii,  abided  mncb  of  interest.  He  admitted  the  formation  of 
<ajaUi,  but  insisted  i>n  the  im]>ortance  of  the  chairges  in  tlic  ai'tery  itself; 
vliich,  bo  showed,  became  oorrogated,  oonliractod,  and  retntctetl.  Murand 
oiwtaincd  erroneous  views  as  to  tbe  stmcturc  and  functions  of  arteries,  but 
'  bemtahlished  the  groit  fact  that  changes  occur  in  the  artery  itself.  Sharp, 
ni  I  edition  of  his  work  on  Operative  Surgery,  published  in  I73fl, 

Ri|  .-  Slime  doctrine. 

Kirklanil,  in  I7<!.S,  wrote  an  excellent  treatise  on  the  subject.  He  phowed 
^  Iwmorrluige  wa«  lessened  by  swoonin>r,  and  that  an  artery  (sonti-acted  up 
^  iu  DMmwt  (Millatentl  branch ;  and  be  wiis  of  opiuiou  that  the  coai^ulum  did 
••"I  itrmr  the  bleeding.  Hit*  views  wei-e  adopted  and  supjvorted  by  White, 
*Wlu  Aikni,  and  other  surj^eons  of  his  day. 

J.  Hell  I'xjk  a  retroaradc  step  by  denying'  the  rt^traction  and  contraction  of 
^iK'krtory,  and  the  imiKtrtaut^e  of  the  internal  coagubim,  and  by  attribnting 
tfcc  «m»l  of  htemorrhage  5olely  to  the  injection  of  the  sun*ounding  areobir 


tiaac  with  blood. 
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It  wafi  not   until    ]80.\  that  Jones,  by  ii  geriea  of  ndinimbly  c-oiidi 
vListigationB,  tinuUj  lietcriniDcil  the  mode  in  which  the  arrest  of  lucmoniMgir 
tea  placo. 
lit*  Natural  Arrest  of  Arterial  Hfrmorrliage  is  effected  by  meatiE  thAt  in  Uk 
first  inHtaaoo  art*  trmjtomrt/,  but  afterwards  ;ipr/)wwfl/. 

TrMPOiuHY  ME.OJS. — The  menus  which  temporarily  arrest  the  flow  of  lAaeA 
from  an  artery  are  thrt^fold.  If  the  vessel  be  small,  as  the  facial  nr  nuHal, 
these  menus  aa*  .sutticlent  in  many  cases  to  stay  the  liromorrha^'o  withont  tk 
interferenco  of  the  Surf^eou  :  aud,  whatever  lie  the  nize  id'  the  vessel,  liis  open 
ti(MiH  art'  rnatertaljy  assisted  by  the  etl'orts  winch  Natui^*  makes,  lhtju;;h  ther 
»i>metimefl  Ikj  unsucci'ssfnl  to  prevent  u  fatal  CHca|>e  of  blood.  Tbtj 
isist  in ; 

1.  The  Coafftilation  of,  and  an  Alteration  in,  the  Constitution  of  the  RIooti ; 

2.  A  Diminution  of  the  Force  of  the  Heart's  Action  ; 
;).  Certain  Cliantre^  prtMhiced  in  and  around  the  Artery. 

1.  Tlie  Coagulation  of  the  Blood  in  and  arouud  the  wuuadcd  artery  la 
the  moet  important  means  adupted  by  Nature  for  the  ara'St  of  hicniurrhs^ 
Were  it  not  for  the  pn>perly  (»f  coajjulatiou,  the  bl(M)d  would  continue  to  dnutt 
away  fi'om  any  cut  artery,  howevi>r  small,  until  lite  became  extinct.  But  Uie 
euaf^uiation  "f  the  bh)od  is  suflicient,  in  all  arteries  l»ulow  a  (xrrtjiin  size,  t» 
close  the  u|ienintr  in  the  vessi*l,  and  so  to  arrest  the  further  cjicapc.  1h*- 
Alteration  tfuU  tnk^^  place  in  the  fUooti^  as  was  first  (lointed  oat  by  Hew«iitt. 
(Xiusists  in  an  inri-ease  nf  its  coajfulnbility  as  it  Hows. 

2.  The  Diminntion  in  the  Force  of  the  Heart's  Action,  owjn);  to  the 
[>atient  t>ccominK  faint,  exen'i»e8  a  very  material  iutluence  in  arrestini?  the 
rtow  of  blood  from  an  iirtery.  The  forcible  manner  in  which  the  jet  of  bloed 
is  propelled  at  c)u.*h  syntole  of  the  ventricle,  is  the  principal  obstacle  Lo  ihv 
formation  of  an  atlherent  blood-clot  ari>und  aud  withiu  the  cut  veKMsl ;  for  m 
lonsr  as  tlie  jet  is  inure  powerful  than  the  cohesion  wf  the  clot,  it  will  uertainlj 
wash  the  C(tii<;nlnm  awiiy.  As  the  bhjud  fluws«  and  the  bcart*8  impair 
g-rttdnally  les-sens  in  force,  the  jet  fulls  lower  aud  lower;  until  at  but,  wbtfo 
fuintness  comes  ou,  it  is  almost  entirely  arrested,  and  time  is  jifTorded  for 
the  deposit  of  a  ooogulum  in  the  vicinity  of  the  wound.  Tlie  eollajt^e  coqm- 
qucnt  on  exceasive  and  sudden  loss  of  blo<Ki  may  thcrcfora  be  looked  upi^n  m 
one  of  the  proviftions  of  Nature  for  the  £;ifety  of  the  (>atieut.  and  should  not 
Im*  too  speedily  counlcra4rt<.'<l  by  stimulants  or  in  any  (Jiher  way. 

^t.  The  Changes  that  take  place  in  and  around  the  Vessel  itself  are 
ibos(!  a|H>n  which  the  tiniil  arrest  of  tlie  bleeding  t^  di.iMjndent.  They  consud 
in  the  lUtrtutiaa  of  the  artery  within  its  slieath,  in  the  Contraetion  of  tbv 
cat  endN  and  in  the  Formation  of  a  Coagulmn  aronnd  its  exterior,  and  in  its 
interior. 

When  an  iirt*Ty  w  cui.  urntss,  its  lon};itudinul  elasticity  i!au»i*s  it  immediat&lT 
to  retrart  wiihtu  Ha  ^hrath^  and  at  the  same  time  its  orifice  is  narrowed  by  thf 
tmntraction  of  the  muAciUar  fibre  cells  of  ths  mitUUe  coat  in  consequence  of  the 
Htimulation  of  the  mechanical  violence.  iKa  the  artery  retracts,  the  intrrior  of 
ibeslirath  is  Ivfi  ruu^h  aud  uneven.  Throu^'h  this  uneven  chiuinel  the  blotd 
is  proi'  !  as  it  flows  ovi-r  the  i*ou;rhened  surface  of  the  sheallt,  ii 

d   in   the  fibn^,  and  tends  to  coa}riilatct  npan  tbetu  ;  tb» 
iluiicm  is  favoured  by  the  increased  plasticity  of  the  bloi^st 
,  .lu.i  Uj  AiK  diminution  of  the  propulsive  forc<^  with  which  it  is  ctnied 
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en,  Kr  tlip  r.onjnined  operatioa  tit'  tlu'St'  ciiuscs  a  rougiilum  is  formed,  which, 
though  lyinj:  within  the  sheath,  is  outsitk*  the  artcrv,  and  extends  beyond  it: 
and  is  hent-c  termed  tlie  external  coagulam.  It  is  usually  Komewhat  cylin- 
<]riail,  and  nften  looks  like  a  continuation  uf  the  vessel,  being  at  first  per- 
forated hy  a  hollow  track,  throu;:h  which  tlie  stream  of  blnod  continues  to  flow. 
A«  it  inm-Rses  in  size,  the  track  l)ccomes  closed  by  the  concentric  deposit  of 
coe^rnliin).  The  hollow  track  leading  from  the  siirfacc  of  the  coagulum  to  the 
wound  in  the  artery,  has  Iweu  especially  described  and  dwelt  upon  by  Amassat. 
This  coa^nlum  acta  mechanically  by  blocking  up  the  end  of  the  artery,  and 
thos  constitutctt  the  first  Imrrier  to  the  hfemorrhiii^^ 

Simnkiincous  with  the  clmnj^'s  that  have  jnst  been  dcKriibed  is  the  oon- 
traction  of  the  cut  artery  which  commences  immediately  after  itK  diviyiou, 
and  may  of  itaelf  be  sutticient  to  close  a  small  vessel.  Thus,  duriujj  aa 
operation,  we  may  often  see  the  mouth  of  an  artery  whicli,  when  first  cut, 
fpooteni  out  a  stream  of  blood  as  lar<^e  as  a  straw,  gradually  diminish  in  sise 
ontil  it  ceases  to  bleed,  owiufr  simply  to  this  contraction.  In  a  larger  artery 
this  process  is  not  sufficient  cimiplet^^ly  to  close  the  VL-ssel.  but  merely  gives 
it«  rut  end  a  conical  shape  and  greatly  dimiuishes  the  aperture  in  lIil*  artery. 

The  next  chauge  that  takes  place  is  the  formation  of  tlie  internal  coaga- 
hi^  As  the  open  end  of  the  artery  becomes  obstnicted  by  its  own  contraction 
and  by  the  foruiatiou  of  the  external  coagulnm,  the  Mood  is  propelled  with 
more  and  more  difficulty  through  it,  escaping  in  a  small  and  tcelile  stream, 
am]  at  last  Ijecomiug  completely  stationary.  Coitgulation  then  takes  place 
within  the  artery,  and  the  clot  that  is  formed  in  this  situation  plays  a 
prominent  {>art  in  the  |)ermanent  closure  of  the  vessel.  The  internal  eoaguliun 
icnl  in  form,  the  base  Ix'.ing  firmly  adherent  to  the  injurcd  coats  of  the 
at  the  margin  of  the  aperture  and  the  apex  extending  upwards.     It  has 

|M)int  of  attachment  except  by  ita  base,  the  a|>ex  and  Bides  being  {x^rfectly 
ut  first  it  consists  merely  of  ordinary  l'lood-clot»  but  later  ou,  as  will 

se«n  hereafter,  it  undergoes  important  changes.  The  importance  of  the 
al  cnngulum  as  a  temporary  means  of  arresting  hoemonhnge,  though 
t*  1ms,  I  thinks  lieen  overestimated.  Id  fact  it  is  not  foi-med  until 
ti.iw  of  bh>iM.l  lias  l>een  arrested  by  tlie  contraction  of  the  artery  and  the 
Ibnnation  of  the  external  clot  ;  and  in  some  cases  the  proximity  of  a  collateml 
Imuirh  to  the  cut  end  of  the  vessel  appears,  by  preventing  the  stagnation  of 
the  blood,  to  prevent  its  formation  altugethor.  When  it  is  fonned,  it  is 
iieefnl  in  neting  as  a  damper  to  lirenk  the  force  of  the  wave  of  blood  against 
end  of  the  vessel.  The  contraction  of  the  artery,  Ijcing  due  to  the 
the  muBculur  coat,  must  necesMirily  cem^e  U-fore  long,  when  relaxa- 
tion of  the  muftculur  fibre-cells  takes  place  ;  btU  by  this  time  the  vcfisel  is 
«aiT«Jundcti  externally  by  uc<iagulum  between  the  sheath  and  the  extermd  coat. 
This  cltit  having  been  moulded  to  the  artery  in  its  coutractcd  state  pa*vent8 
the  dilatifcCion  that  would  otlMTwise  o(x;ur. 

AfU'f  Ihc  h:fcmorrhjig«^  IVom  the  cut  artery  has  been  niTested  temjwmrily  by 
the   means  that  have  been  indicated,   the  process  of  permanent   occlusion 

rERXx.>iKXT  Cix)6URK  of  a  cut  aftcry  is  etfected  by  processes  analogous  Lu 
tin-  '  '  liuve  alruady  l>een  described  as  ^Ktcurring  in  the  union  of  wounds 
IS  ;  ■  r  un  the  Pn^cess  of  Repair  (p.  280  ef  nt'q.).     During  the  first  few 

EUpva  after  the  arrest  of  the  bleeding,  the  internal  cotigulum  contracts  slightly 


4i6 


ARHEST    OF    ARTERIAL    UMMORRUAGE, 


oad  bi>coniC!i  more  adherent  to  the  inner  tumt  of  the  HrLi*rj.  For  llie  fint 
twenty-four  houra  or  more  the  ordinary  process  of  exudiition  with  mij^^tioa  trf 
the  white  coqmscles  takes  place,  both  from  the  vaga  vasornm  of  the  injitnd 
artery  and  from  the  veescla  in  the  sljcath.  By  the  Becoud  day  therefor*;  wi 
tinii  tluii  the  imfie  of  the  internal  coaf^nhun  and  the  external  c<iagn1nm  in  tJi» 
iheath  havclxrome  paler  in  colour  fi"ora  inHUrntion  with  nii}rnU<Kl  leucocyte*; 
and  exactly  oppcisile  the  divided  end  of  the  artery  there  may  be  a  mftO 
nodule  of  colourless  plastic  exudation,  com^toeed  entirely  of  small  rcmnd  odb 
h<*ld  Uiiretlier  l)y  eoauulat^d  librin.  This  cbaniLTe  therefore  correepondi  to 
that  wliich  has  already  been  described  as  ocourriiit;  in  the  early  at^gt*  of 
union  of  wounds  by  first  intention,  the  only  difference  being  in  tie  prewwi 
of  the  (freut  excess  of  blood-clot.  By  the  cr|<l  nf  the  Hrst  iwrnty-fiiar  or 
thirty-six  honrs,  if  all  •u:oes  well,  the  process  of  the  tranninf.ic  inHnmmntioo 
and  the  acconipanyinp  exudation  resultinj;  from  the  wound  shonld  hav? 
(•eased,  and   we  then   have  a  finn  mass  of  plastic  exudation   \  the 

niouth  of   the  urtiTv  and  surrounding  its  cut  extremity  extvrn;.   _  i  thi 

processes  of  genuine  ref>air  now  set  in.  Ontside  the  vessel  thoae  ooaM 
merely  of  the  vascahiriKHtion  of  the  *'  plastic  exudation/*  the  B]>eorptio]i  of  tlv 
blood-clot,  and  the  ^n^duiU  development  of  eic4itricial  fibrous  Uaracy  aa  alnad|j 
desorihfcd  (p.  :*wH  </  «^/,).  It  is  evident  that  if  these  proccsnes  go  on 
turhed  by  further  inflnnmiation  and  exudation,  the  orifice  of  the  woi 
vessel  is  from  the  first  surrounded  externally  by  a  firm  substance — fir«t,  bloful- 
clot;  secoiuUy.  plastic  exudation  or  *•  coapulable  lymph  j"  tliirdly,  firiD 
vuscuIhi*  fj^rnnnlntion-t issue  ;  and,  lastly,  filirt»uK  scar  tissue.  The  arten 
is  therefore  scnled  externally  as  well  as  iutenially,  and  these  cxt«4iiil 
changes  are  of  it«|ual  inijHjrtaoce  with  those  about  to  bo  descritied  as  ooear- 
riug  inside  the  vessel.  If  infiammatbn  and  8Up]mralion  take  place  ia  ibt 
wound  from  any  eAUsc,  more  especially  if  decompositinn  of  the  di«ebat)pBi 
ieta  in  with  lin'uking  down  of  the  external  coM^lam«  chus  auiaia^  th» 
presence  of  septic  matter  in  immediate  contttct  with  the  end  of  the  waoDM 
artery,  the  ifijured  vessel  is  no  longer  supported  externally,  and  the  aaMj 
of  the  [Mtient  will  wholly  depend  upon  the  changca  occurrinj?  within  the 
vcisel. 

We  have  already  seen  that  soon  after  its  formation  the  ba«c  of  tbt 
Inti-mal  coagulnm  l»ecomes  infiltrated  with  exudation  fittni  (he  v  -  *  'the 
injun-d  couts  of  the  artery,  and  conscqniMitly  becnmes  jwler  in  ,   the 

rest  of  the  clou  The  internal  coagulum  gradually  extends  farilicr  fnim  the 
injured  purt  of  the  vessel  till,  as  a  rule,  it  reaches  the  nearest  hnuieh  aborv. 
The  next  change  obeened  in  the  clot  is  that  it  shrinks  8li}?ht1y.  Tht*  aiteiy 
aUo  cuhtnuttt,  firmly  embracing  the  Ci>agulnm.  The  ch>t  now  beocNDM 
tinnlv  H'1lMn*nt  in  ^\f>r)'  jwrt  to  the  inner  coat  till  some  difficulty  may  be 
rxi  in  separating  it.     The  contracted  vessel  naually  aMantea  a 


ihui    .       '  til  sf'Uii' cascH  I   have  seen  the  (*ontraetion  commence  nddealy, 
llw  iiarrowetl  jtart  UM'ng  |>erfectly  cylindrical  for  aUiui  an  Inch.    The  mal 
observable  is  the  drrolorizaiion  of  U^  clot     1'hiK  commenciee  al  tka 
wbicb  is  in  cont4ict  with  the   iujuixmI  t'ud  v>f  tlie  vi'ssol  and  gisdi 
Kxtontb  The  red  corposclcB  in  the  clot  break  np  and  are 

riniuis  pldi;  closely  adherent  to  the  inner  coat  of  the  a 
■  '     dei-uKfriuition  is  accomfianied  by  still  further  sbnnktbf 
.  n  iiKUolly  (ximplettH]  in  nliont  a  wiek.     Thf  ultimate 
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in  &  jrnuhiul  a))«u>r(tt.ion  of  the  internal  coagnlum,  with  developmeut  of 
icial  fihroiiii  tigstie  for  a  crpeater  or  less  distariiT  from  the  divided  eud»  the 
»rT  l»ein;^  for  b  corrcsiwndiug  distance  converted  into  a  dense  fibrous  cord, 
floaie  cases  the  complete  obliteration  of  the  veascl  reaches  as  high  as  the 
bnuich  ;  but  in  others  an  extremely  narrow  ehaunel  may  be  found 
^odiD};  some  distance  \\\Ui  the  contnicted  part  tif  the  vessel. 
Jf  these  prooesff^A  U;  followed  microscopically  in  sjxfciraens  obtained  at 
terent  j>enods  from  aniniulM,  the  followtnfr  Hppceruiiccs  may  be  oJ)*»erved  ; 
first  exndation  which  forms  at  the  cut  end  of  the  artery  and  infiltrates 
of  the  clot  difiera  in  no  respect  from  the  early  exudation  in  union  of 
id  by  first  intention  :  it  is  composed  of  migratory  white  rorpnscles 
in  the  meshes  of  i'oa^uhited  fibrin.  This  exudation  comtnences 
ly  after  tlie  ttijnry.  Ky  the  third  day  the  hu^e  of  the  c!ot  will  \\Q 
iively  derolorised  and  the  miuroKcope  shows  that  this  is  dne  to  the 
rill  of  new  cells  which  have  occupied  the  place  previou*»ly  filled  by  the 
■  put  of  the  clot.  The  origin  of  thc^jo  new  colls  has  been  a  matter  of 
lie.  Those  which  infiltrated  the  base  of  the  clot  in  the  first  twenty-four 
arc  undoubtedly  mijjj-.itory  corpuscles:  but  it  seems  probable  that  as 
IB  the  arlory  hns  recoveretl  from  the  damage  done  it  by  the  wound, 
imtli  commeticea  from  the  endothelial  cells  of  the  inner  c(jat.  The^c  arc 
by  Cornil  and  Ranvier  as  multiplying  rapidly  and  f>euetmtiu^  iuto 
ice  of  the  clot. 
invrstieations  of  HnllancL*  and  Edmnnds  ^ive  stroiip^  support  to  this 
^«,  These  observers  find  tlmt  in  the  carotid  of  the  rabbit  proliferation  of 
vW  tndnihclitti  cells  can  be  demonstrated  as  early  as  twenty-four  hours  after 
titt  appliciitiou  of  a  ligature  to  the  vessel.  Proliferation  was  also  found  t^ 
wfttf  in  the  other  connective-tissue  cells  of  the  arterial  wall ;  the  elastic  lamina 
liniiif  p\'uutuuny  bn>ken  up  by  the  multiplication  and  migration  inwards  of 
'*»ceUular  elements  of  the  middle  coat.  The  eoagulam  is  thus  slowly  absorlxNl 
MiJ  rcpUoed  by  a  mass  of  celU,  which  are  fwirtly  migrated  leucocytes,  but 
ctwtflj  "plasma-cells'*  derived  from  the  endothelial  and  other  conuectlve- 
(i*(M  cells  of  the  arterial  wall.  Ity  the  end  of  a  few  days  the  new  tissue 
'ipUang  the  clot  is  in  dire<'t  cimtact  with  the  elastic  layers  of  the  inner  coat. 
^hmm  of  cells  tlms  formed  is  soon  jjenetrated  by  new  vessels  springing  from 
^  Tui  ?»iionun  of  the  artery  at  the  wounded  part.  The  further  course  of 
^*4QfNnieut  is  identical  with  that  ahx*ady  describetl  in  the  chapter  on  Repair, 
■»««curring  in  the  conversion  of  vascular  "granulation-tiasue"  into  cicatricial 
■^UixiK  tissue.  The  final  result  of  the  process  is  that  the  lumen  of  the  artery 
^^%  variable  distance  becomes  filled  with  fibrous  tissue  continuous  with  the 
'*«Uof  tlie  vcasel.  The  development  of  the  cicutricinl  tissue  from  the  gninu- 
'•liwi-ti»ue  is  neceesarily  accomi>anied  by  cousideral.tle  contraction,  while  at 
^  mm^  time  the  muscular  coat  atrophies  from  want  of  use  ;  and  thus  nft^r 
•"•M  wveks  or  months  the  end  of  the  artery  becomes  converted  into  a  thin 
**»d  of  fibrous   tissue,   which   is    finally   lost   in   the   scar  of  the  external 

Tbk  devtlopnicnt  of  fibn»u8  tissue  in  the  site  of  the  clot  has  been  described 
^'^oqcaniiQition  of  the  ihrombu^."  This  term  is,  however,  somewhat  mis- 
Wiou ;  »ud  it  must  be  clearly  understood  that,  according  to  the  views  held  by 
tMlern  pathologist*,  the  thrombus  takes  no  more  shaR'  in  the  production  of 
lb  ihrua  tissue  Uiaii  does  the  layer  of  blood-clot  which  cements  together  the 
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After  excessive  loss  of  blood  the  putiunt  infty  j^mdiiully  nvlly.  ami,  li*  tix 
viul  fluid  is  reproduced  in  his  system,  he  may  recover  without  any  luwl  rffia'^ ; 
or  he  may  full  into  a  stnto  of  auaamia,  which  may  prrhaps  never  Im-  onrnplrti-lT 
recovered  from,  and  maybe  assfKuate*]  with  various  forms  uf  local  dchiiityaml 
distnrbanoe  of  funcLions.  Atler  very  abundant  loss  of  blood,  the  poise  ofci-n 
aHHumcs  a  cbaracLer  which  has  been  termed  the  '^  h{cmorrha<;ic  pntae.^*  It.' 
frequency  is  greatly  inereiified,  the  wave  of  the  pulrtc.  us  felt  at  the  wrK, 
is  much  larger  than  natural,  and  dicrotism  iB  usually  very  marked,  the  eiwi* 
tif  the  artery  being  relaxed  from  want  of  tone,  and  the  vessi.'l  iinperfirtl; 
fdlod.  At  the  same  time  there  may  be  »ome  slight  elevation  of  tcmpcnbtnre. 
The  ndlyin^r  iX)wor  is  tn'eater  in  young  adults  than  in  old  people,  and  gr»Ur 
in  women  than  in  men.  Children  bear  loss  of  blood  badly — n  very  imtLi 
luenKUThage  may  induce  fatal  syncope  in  infants.  In  advunced  life  blotxiii 
"ilowly  repnKlur-ed  ;  and  a  great  loss,  whether  by  accident  or  in  nn  operatioo, 
is  seldom  completely  recovered  fnjm,  and  predisposes  to  the  devcloptuont  of 
secondary  diseases  of  various  kinds.  As  has  already  be.eu  stated  at  p  I&,  it 
is  in  this  way  that  excessive  loss  of  blood  at  au  operation,  as  for  stone  in  tn 
aged  man,  may  indirectly  prove  fatal. 

Arterial  hfemorrhugc  is,  as  a  rale,  mure  dangerous  than  venous,  as  the  k» 
of  blood  is  more  rapid  and  sudden,  and  the  efl'ect  produccil  is  pi*oiM»ruonally 
'greater.  The  body  iif  a  person  who  hit'*  died  from  the  cIlecLs  of  bicmorrh%^ 
presents  a  peenliurly  blanelied.  semi-trunBpiirent.  waxen  look:  the  lips,  atn 
the*  nose,  and  finger-nails,  have  a  somewhat  livid  uppeurunce,  contrastii 
Klmngly  with  the  clear,  yellowish*white  hue  uf  the  genefal  surface. 

TttKATMKXT. — Tlic  Geiwal  Trtntowtt  of  lijemorrhage  is  anfficiently  aiiople. 
After  the  flow  of  blood  has  been  airested  by  proper  local  means,  suidi  us  will 
hereafter  l>e  defcribed,  the  eflects  of  its  losa  are  usually  speedily  recovered  from 
under  the  iuflueuce  uf  rent  and  goitd  nourisliment.  In  sotnc  cases,  ho 
thi'  heidih  lK.-cumes  |)ermuDently  impaired,  and  a  stat«  of  chronic  aiise 
induced.  w])irh,  notwithstanding  the  administration  of  preparatiouK  of  I 
may  (sontinuo  through  life. 

When  the  loss  of  blood  is  considerable,  it  may  be  necessary  to  bavo  xvcoi 
to  immediate  meanumi  in  order  to  prevent  the  syncope  from  lieing 
With  this  view  the  patient  should  be  laid  recumbent,  with  the  head  luvr 
the  limbs  raiswl  j  pi-essurc  may  bo  exercised  U|>on  the  abdominal  aorta  or  the 
main  arteries  of  the  liiuhs,  or  Hsmarch's  elastic  bandage  and  tourniquet  may 
I>e  applied,  mj  as  tct  confine  the  blood  as  much  as  possible  to  the  head 
trunk,  and  thus  maintain  a  good  supply  to  the  brain  and  Inngv.  If  d 
Hp{>ear  imminent  ua  hapiiens  in  some  cases  of  flrKxlinu,  nMX)urse  may  bo  bad 
transfusion  of  blooil  or  other  fluids  :  the  influence  of  thi*,  in  R'storing  ibr 
fjiiling  poweni  of  the  heart  and  nervous  system,  is  immediate  and  moat  atrik- 
ingf  and  its  value  has  been  siiiriciently  proved  by  the  obaurvatioas  uf  Oaaay 
win/eons  and  obstLtricians. 

Operation  of  TratfsAiaiOB. — Although  there  ii  reason  to  baJietv  tiwi 
TruuiifuKiou  of  R1<iik1  wan  nt>l  unknown  to  the  ancients,  and  thi 
by  which  it  could  Ik;  iwrforinwl  was  distinctly  described  by  Libavins  in 
little  waa  done  in  the  mattrr  nntil  Sir  Christopher  Wren,  in  1G57,  prti 
and  practised  the  opi-ration  of  injecting  medicated  liquids  into  iJio  vw 
aniinala.  Transfusion  was  flrst  performed  on  man  in  Krance«  by  Dents  and 
Kinmerez,  on  Juno  15,  1607.     In  November   of  the  same  yeur,  it  was  dow 
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M  w>ontry  hy  "Lower  anil  King.  Tn  llie  early  exju'riinentH,  LIk-  blood  of 
ulirt'p  au<l  ciilves  was  used.  The  loost  extravaj^aiiL  ideaa  were  forme*!  as  to  the 
utility  of  transfusion.  It  was  ^apposed  to  be  cai>able  of  curing;  dii-eaaes  by 
>nl«itituling  the  blood  of  a  healthy  animal  for  that  of  a  diaea^ed  person,  of 
irmoving  insanity  by  the  injection  of  the  blood  of  animals  of  a  gentle  and 
docile  ohamcter  into  the  veins  of  a  maniac,  and  of  prolonjrinjj  hfe  indeHnit«ly, 
These  pretensions  led  to  a  scientific  controversy  of  the  most  violent  kind  ;  and, 
•tme  deuth»  having  orcnrrcfl  fn»m  the  practice,  ytartly  in  consequence  of  the 
rude  and  impcriect  inatrnments  used,  transfusion  was  prohibited  in  France, 
«Qd  fell  into  disrepute  in  England.  Although  the  subject  was  occaitiouallj 
IT€d,  little  attention  wot*  paid  t«)  it  until  1824,  when  transfusion  whS  again 
iaed  by  Hlnndell,  who  wisely  restricted  its  employuieui  to  those  cases, 
rhi»*rty  ntvurrins  in  obstetric  practice,  in  which,  in  consequence  of  sudden  and 
profoso  haMuorrhage.  the  patient  is  tlircatened  with  fatal  synco{^«. 

The  transAision  of  deBbriuated  blood  was  recommended  by  Panum,  of 
iCopfnhatrtri,  in  18fI3  as  u  means  of  diminishing  the  risk  of  the  introduction  of 
riotu  into  the  circulation.  According  to  Bergmann  the  febrile  disturbance 
may  follow  is  due  to  the  cxcesa  of  fibrin  ferment  set  free  during 
lation. 

danger  of  the  tmnsfusion  of  the  blood  of  the  lower  animals  was 
nised  early  in  this  ccTitury.  Exj>eriment8  have  shewn  that  thecttrpuscles 
p  nipidly,  and  that  hoematnria  and  extensive  capillary  embolism 
t.  As  ft  means  of  pn'venting  the  occurrence  of  embolism,  it  has 
ted  that  a  mixture  of  blood  and  5  yev  cent,  solution  of  phos- 
iliate  of  Bodinm  should  be  used  instead  of  pure  blood. 
The  tmnsfosion  of  blood  was  founded  on  the  belief  that  death  from 
orrhn^e  resulted  from  a  loss  of  red  corpuscles  and  hasraoglobin.  Goltz. 
lowcvrr,  shewed  the  fallacy  of  this  view  und  reco'^niznl  tlip  important  fact 
the  fata!  ri'sult  is  consequent  upf>n  an  extensive  loss  of  fluid  from  the 
ular  system,  and  thus  it  became  evident  th»t  the  transfusion  of  blottd,  with 
feU  its  dangei-B  and  dilhcultieii,  could  Iw  rcplace<l  by  the  injection  of  a  sufticient 
luaiitity  ofimy  Nuitnble  fluid,  such  as  a  simple  saline  solution.  The  present 
^te  on  this  subject  wea*  fully  expreseed  by  Dr.  William  Tlunter  in  his 
^ftre«  at  the  Kuval  Cullejie  of  Suim'ons  in  1881*.  Thev  are  as  follows  ; — 
nit,  chat  the  immediate  source  of  danger  from  sudden  loss  of  blood  is  the 
tpid  fall  of  blood  pressure  ;  secondly,  that  the  value  possessed  by  transfused 
Itiod  i»»  alm*:wt  solely  physiml  and  dependent  upon  its  volume  ;  and  lastly,  that 
^hc  advantages  of  transfused  blood  can  be  more  ivadily  and  safely  obtained 
^he  nsc  of  simple  saline  solutifm. 

Transfusion  is  best  adapted  to  ext-cnsive  and  sudden  losses  of  blood  from 
n:»n  w<»unds  of  large  vessels,  or  from  sw^ondary  haemorrhage.  It  has  also 
po^fd  of  the  greatest  value  in  obstetric  practice.  Transfusion  after  serious 
^^^Bperations,  such  as  the  removal  of  lar^^e  vascular  tumoui's.  amputation 
^^^^^  an<l  the  like,  has  seldom  proved  of  material  service.  The  cause  of 
ajth  \fy  Kuch  cnses  is  severe  8h«M;k  and  not  mere  loss  of  blood.  Theiutraveaons 
jrction  of  KJiline  solutions  in  such  cases  do428.  however,  seem  worthy  of  further 
iaLaad  rewntly  Mayo  Robsou  has  recorded  two  instances  in  which  severe 
3k  following  oprratinns  not  attended  with  much  loss  of  blood  was 
niHfuUy  treated  by  thf  intravenous  injection  of  three  or  four  pints  of 
■■|f''SiUinc  Rolution.     IT  transfusion  be  determined  on,  it  should  not  be 
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tliumb.  ThiiH,  in  ampntiition  nt  the  hip  or  Hhonldcr  joint,  the  junsUnt 
readily  controls  the  nifih  of  blooti  from  tlio  fcnioral  or  axillurv  artm  by 
graspin*:  them  iK-tweeii  his  fin«!:ere.  Above  all.  thi^  Snri^eon  Bhoiilii  nowr  «irr«d 
bH*nj< irrbufft',  nor  lose*  bis  prcsenrt*  of  iiiiiid  when  it  nocui'v.  If  reconrsp  lie  had 
to  proper  uieuns,  it  can  iilwajB  be,  at  least  teniponirilT.  arrestod.  On  ov 
acxNjunt  fibould  anyone  who  pretends  to  the  character  of  a  Sortr^on  emplor 
iocHicient  nieans  t<i  »top  it,  and  imajrine  that  be  can,  bv  covering  up  the  woond 
wilb  ra^,  liaiidkerchiefR,  Ac,  prevti-nt  the  escape  of  hlodd.  TbcHt;  procedims 
only  liidt'  the  loss  that  is  jfoing  on,  nnd,  by  intTeaeinj;  tbi- warmth  of  tl»e  pMl«, 
prevent  the  contraction  of  the  vessels,  and  favour  the  continimm-c  of  tbr*  blrcd- 
intf.  Under  all  circumstances,  tbereforc.  bletMling  wounds  Rhoiild  Jjo  oprnrd 
up,  the  coajfnln  pontly  removed  from  their  surface  by  me^ns  ctf  a  piece  of  soft 
sponge  or  a  strL'am  of  cold  water,  and  the  part  well  cleaned.  In  this  war 
"you  look  yonr  enemy  in  the  face,"  and  can  adopt  efficient  means  for  U»e 
permanent  arrest  of  the  biemorrhnge. 

The  methods  of  controllinjr  the  flow  of  blood  tcmiHirarily  by  dif^ital  oont" 
pression  and  by  the  various  forms  of  tonrniqtiet  have  l»ecn  fully  described  on 
p.  4/»  ri  Mq,  It  is  usually  necessary  to  have  reoourse  to  some  of  these  dtinD<; 
the  application  of  means  intended  to  produce  pemianent  arrest  of  the  bleediofr. 
The  screw  tourni(|net  and  digital  cronipression  will  usually  l>e  ftmnd  the  miut 
convenient,  as  the  prct«ure  can  be  rapidly  relaxed,  in  order  txi  yyix^v:  tin 
Suri^eoii  to  the  blee<liDg-jK)iut,  and  reapplied  if  necessary. 

The  ditl'ercnt  means  that  may  be  eraployeil  for  the  jMrman^nt  arrest  nf 
littmorrlmiLre  are  :  1,  The  Application  of  Cold  ;  'J,  the  Application  of  ilot 
Water;;*,  Styptics;  1,  CantcrisjUion  vfitb  a  Hot  Iivin  :  &,  Pressure  ;  fi. 
Flexion  ;  T,  Torsion  ;  H,  Forcipressure  ;  0,  Ligatniv  ;  and  !<►,  Acuprcwoiv. 

1.  Application  of  Cold  is  sufficient  to  arrest  the  cencral  oozing  of  arterial 
blood  which  is  alw'ays  oliservod  on  a  cut  surfuco.  The  mere  exposun*  to  tiic 
cold  air  of  a  wound,  which  has  bled  freely  so  long  as  it  has  been  covercfi  up  by 
pledtrets  and  banda«re8,  is  often  sufficient.  When  this  does  not  kuccchhI,  the 
application  of  a  pie^-e  of  lint,  soaked  in  cold  water,  will  nsually  arrest  thct  6ov 
of  blood.  In  cases  of  blt^iof?  into  some  of  the  cavities  of  ibe  l>ody,  as  the 
rectum,  vagina,  or  mouth,  the  ajipbV^tion  of  ice  is  advantageous.  Its  oac 
•honid  not,  howevt-r,  l>e  too  l^n^  continued,  lest  sloogbing  occtir.  Indeed,  if 
cold  do  not  ft|>eedily  arrest  the  bleeding,  it  is  better  to  bare  recourve  to  men! 
efficient  means. 

2.  Tltc  Application  of  Hot  Watkr  is  a  most  valuable  means  of  arrat- 
ing  oozin^^  during  or  immediately  after  nn  operation,  ft  is  oupecially  osefal 
in  operations  alKint  the  face  and  trunk  in  which  it  is  impossible  to  adept  anv 
bloodless  aietbod  of  oiveriitin)^,  and  yet  in  which  it  is  im]iurtani  that  tlie  virw 
of  the  operator  hIiouM  not  In.*  obscured  by  ptrsibtcnt  inn\\]*r  of  blo<Nl.  Ii  cm- 
nuMliatcly  anvst^  the  free  bleeding  from  small  vessels  which  folloMS  tlw  retnonl 
of  Bsmarch*8  l>andage.  This  mwleof  treatment  was  intrwhu^'*!  in  Amerkm  in 
IK?:)  by  IJamilton,  Brown,  »nd  Hunter.  Hamilton  npplicd  water  at  i 
|»eraturc  of  between  l.'io  K.  and  lt;i)'  F.,  by  meanx  of  sj)onges  held  in  fonscfa. 
Hn>wn  recommended  washing'  the  whole  wound  with  water  of  the  mtm 
toinpcmtun}.  Hunter  applied  the  water  at  a  lower  temiM;rntun\  1?&^  F.  M^ 
Ifto"  F.,  which  can  jufit  f)c  endun^l  by  tJie  Surgeon *8  hands.  AU  tliCM  pkni 
act  very  well,  and  although  the  beat  in  sufficient  to  whiten  the  sarftcvofa 
divided  muscle,  no  evil  consequence  results,  and  union  by  fint  intctUioQ  ii 
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with.     If  the  wound  i'h  lK*insf  treatcrl  antist*[tticolly,  a  h<»t  solu- 
of  ciirlxjlie  aeid  (1  in  Jo),  or  two  teimpofnifnls  of  tiiicturv  of  iodine  added 
pint  of  water,  muy  be  uhcmI  instead  of  thi*  siiupir  hot  water,     (.^are  nmst 
^-faken  '\\\  employinfj  this  uiethod  of  arri'sting  htvraoiTha^'e,  that  the  water 
be  sufticientlj  hot,  other^vise  the  ellecfc  will  ]>e  merely  to  incix'iise  the 
bleeding. 

Some  very  interesting  observations  by  Milne  Murray  have  clearly  shown  the 
feuptricrity  of  hot  water  to  cold  in  inducing  contraction  of  involuntary 
miucQlar  fibre.  They  may  be  briefly  sninnmrised  a**  follows  :  After  the  uppli- 
citioo  of  cold,  there  is  a  very  distinct  latent  period,  and  rontraotion  develops 
ikwly,  while  hot  water  at  a  t<:*mpcratnre  of  llo'^  F.  to  12i)^  F.  *;ive8  rise  to 
«lmi)»t  immediate  contraction  nipidly  developed.  Successive  applications  of 
eold  induce  contraction  only  after  a  periwl  of  rest,  and  the  contrartiona 
bttome  diminished  in  efficiency  ;  successive  applications  of  heat,  on  the  other 
bind,  are  followed  by  immediate  contraction,  and  the  efficiency  of  the  oon- 
Inctioti  is  increaaefl  rather  than  diminished.  Continuous  application  of  cold 
produi-'cs  rapid  exhaustion,  the  musiidar  fibre  becoming  completely  relaxed 
ttd  faihng  to  i-espond,  while  heat  induces  a  hi^li  degree  of  contraction,  broken 
bj  periods  of  partial  relaxation  followed  again  by  contraction.  In  Murray's 
es[iuriment«  the  uteras  of  the  mlibit  was  chiefly  ust^d,  but  there  is  no  doubt  the 
wult*  may  be  applied  t!i|ually  to  the  muscular  tissue  of  arteries. 

3.  .Stvitics  wxm  substances   which  cause  coutruction  of  the  vessels   and 

floigulate  the  albumen  of  the  blotxl,  thus  increasing  the  rapidity  of  furmution 

ttdthe  lirmncss  of  the  eoiigulnni.     They  aa»  used  jiriucip-sliy  iu  oozing  from 

spOBgT  parte,  or  in  hletKlinp  from  cavities  or  organs  t<j  which  other  appMcittionH 

cwimit  readily  be  made.     The  great  objection  to  their  eniiiloyment  in  some 

tvuiids  is  their  tendency  to  nullify  injuriuu>ily  tlie  ehariuier  of  the  surface 

wdto  prevent  union  by  the  Iiret  intention.     The  most  useful  styptics  are  the 

wluiion  of  perchlondeof  iron,  spirits  of  turpentine,  and  gallic  or  tjinnic  acid  ; 

titc  apldication  of  alum,  or  touching  a  bleeding  part  with  a  pointed  stick  of 

tlw:  nitrate  of  silver,  is  also  serviceable.     Of  all  these,  the  solution  of  the  per- 

oWoride  of  iron  is  that  must  commonly  uiiud,  uud   it  is  undoubtedly  a  most 

I'om-rful  haemostatic,  but  it  acta  very  iujurionsly  on  the  wound.     The  bhick 

bwiiclot  it  forms  with  the  blood  is  very  etiicient  iu  iirresting  the  bleeding, 

twiigglow  to  come  away  and  delays  healing.     Turpentine  is  a  most  valuable 

*7|>tic.     It  was  formerly  much  used,  and  is  now  too  nuich  neglected.     Tt  is 

Mtiseplic  and  does  little  damage  tti  the  surfaces  of  the  wound.     It  .should 

•iwjs  be  tried  when  fiossible  before  using  the  j)erchloride  of  iron.     In  some 

ttaes  tincture  of  hamamelis  (5j.  or  5ij.  to  5J.)  will   be  found  an  etfieieut 

lUBnj08lAtic,     In  tyrder  to  npplt/  any  stijpiic  ejfe^fualltj,  the  wound  shouUi  be 

^horoughlij  eleaufd,  and  all  roaffuia  rnnoveiL     A   piece  of  lint  or  aljsorbent 

cotton-wool,  or  a  sponge  squeezed  as  dry  as  possible,  is  then  (inuly  pressed  on 

Oie  bleeding  spot  by  au  assistant,  or  by  tlie  Surgeon  with  his  left  hand,  while 

toother  [liece  of  lint  or  cotton-w»jol  is  soaked  in  the  styptic  solution,  and  then 

njucczed  nearly  dry.     The  jiiece  of  dry  lint  or  sponge  is  rapidly  removed 

from  the  wound  with  the  left  hand,  and  the  styptic  instantatieously  applied 

with  the  right  before  the  surface  has  had  time  to  get  wet  with  bhxid.     It  may 

Ihen  be  niaintaine<i  in  position  by  the  pressure  of  the  finger  or  of  a  [mel  and 

Umdage.     When  the  hiemorrhoge  is  from  a  cavity  and  (he  actual  blieding 

[M>iiit  cannot  be  seen,  the  styptic  solution  may  l>e  injected  by  means  of  a 
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Byrin;;e,  or.  in  Horiit)  cases,  if  it  i)rw-t'0(l  from  a  niucons  traual,  this  roa^MoH 
Hrml^  plu*;:trr«l  with  lint  soukcni  in  iho  styplif  solution.  I 

Wrijj^ht  h«n  sujfgestcd  the  twcof  what  iR'tMilU  h  *'iiliysiolri<ri<ail  Ktrptia"  !■ 
consists  of  nn  extract  of  calfs  thjmus  with  r  weiik  (solution  of  c«rl>oniar  ofl 
soda,  to  which  I  per  cent.  »)f  chloride  of  fnlciiim  is  adik-d.  Thu  ftotive  tif^nfl 
^  Wooldridgc's  tissui*  tibrino^ffu. 

P4.  rArTEitihATiriN  liy  mouna  of  tlic  red-hot  iron  wrb  the  mode  of  arnwiinc: 
arterial  liaMiionha^(;  most  nsrd  by  the  anrients  and  in  tlu»  Middle  Aj?w*     !*•  *** 
now  compariitively  neklnm  employed,  nnd  ahould  never  be  made  ose  of  when 
less  severe  meiiHurt«  are  likely  to  succeed.     Yet  in  some  caseA  it  is  of  grcobC- 
utility,  and  sniierior  to  any  other  means  thai  we  |K>&se88  j  inortr  fiartienlar'Vj 
when    th).'  ha'niorrhaj»e  proi-'eed^  from  a  soft  and  siwrn^ry  part  that  will  o«>cI 
hold   n    ligature,  or   on  the   surface   of   which    many    |Mjint«   app^'nr  to 
bleeding   at   the   Buino  time.     A   somewliat    conical   iron   of  sufHcioni  i» 
should  1k'  used,  ami  the  hicmorrhajife  will  often  be  cheeked  more  effectoally  if 
it  l)e  applied  nt  a  blurk  than  at  a  red  or  white  heat.     The  bleeding'  sarfMOcr 
muHt  bo  eaivfully  dried  by  the  pivsrture  of  a  8|)onge  or  of  dry  i-oitiin-w(wI 
lieforc  the  cautery  if*  ajiplied,  othenvise  its  action  in  extremely  n;  It 

H  moHt  useful,  |»erhui»i,  for  the  arrest  of  capillnry  hivmorrha^'e  fr*   i  _  ung" 

woan<l8,  but  arteries  of  moderate'!  9ir.e  may  thus  bo  closed.     As  (he  Boioal 
cautery  blocks  up  the  artery  with  a  thick  slough  or  eschar  (Fip.  I24i.  therti* 

always  some  danger  of  a  recurrence  of  the 
blet-din^^  when  ihi;*  siparate«,  and  the  Sarjiwt 
must  1h*  on  his  •rnnrd  alntut  the  j;ixth  or  eilfalli 
d>iy  lest  the  hBcmorrbajje  brenk  i»ot  afreiib. 

riw    ■  ■  '^  ■ I'ir        In  Some  eases^  however,  in  which  the  eanterf 

I;,  "  "*"'**    **"    bos  l>een  applied  to  the  cut  cud  of  au  artery 

removed  from  a  fresh  dwul  Ijotly,  it  has  been 
found  that  the  esuhiLT  is  formed  of  the  external  t'oat  only,  the  ioncr  and 
middle  coiit«  bein^  scptirated  and  turned  up  into  the  lumen  of  the  trCaiy. 
This  result,  however,  does  not  seem  to  be  constant. 

The  H4;tual  cautery  has  fre<)iiently  l>een  employed  oflato  years  dnri&i*  op«m- 
tions  on  very  viihcnlar  partfi  in  which  tein|virt»ry  arrest  of  th<  >n'\%  im- 

|»oesible.     It  luw  l)een  used  cbirtly  hi  two  forms  :  lirst  as  the  _  •-''tiuieur, 

nnd  secondly  hh  n  n?d-bot  knifi;.  The  pdvanic  ficnweur  is  simply  n  liKip  n( 
platinnm*wire  which  can  b<'  heated  by  ckw^tricity  aft*T  iH'inp  (HiKsed  round  tbe 
part  to  be  ix-moved.  During  the  operation  the  kwp  is  t^radually  tii;htet]it*d^  by 
meana  of  a  8'r<'W  in  the  hRudle  of  the  itistninienl.  until  the  part  is  rvmured. 
(>|ierationH  |ii'rfunned  iu  this  way  are  ubnost  bUxnlli^ss  :  but  thi*  inslrumefil;^ 
with  it«  iNittm.  is  very  cumbersome,  its  action  is  not  certain,  ami  Hxv>n(larT 
ha^morrhnpr  iit  common  afl^T  its  use  ;  consc^inently  it  is  now  but  1ittl«  cmployird 
except  for  the  njmoval  of  nasal  pcilypi  and  other  small  pedunculated  ^rrovtiiL 
Its  place  ban  Ux-n  taken  in  lartror  o|>crationB  by  l'w|nelin"«  rvd-b<it  knife 
This  is  a  tlattoneil  hollow  blade  with  blunt,  cdf^s.  made  of  pintiimm,  and  tni 
on  n  handle  (<<inne(*teil  by  an  india-iuhlHT  tube  with  u  liottle  couiAintng  IwiiiaL 
'ITie  knife  \*  Hmt  ma<le  red-hot  in  a  fipirit  lamp»  and  its  beat  is  matntaiaed  bf 
blowing  a  mixture  of  air  and  bcn&>l-vo|K>ur  into  the  hoUow  blade  by  itRHiiaaf 
KU  ehuftic  ball.  The  t>en£ul-vapour  biirn^i  withotU  Hamc.  and  the  be«teu  be 
maintiunetl  at  any  point  that  ii*  required  by  driving  iu  a  buyer  ih'  —wt**— ' 
uTODunt  of  viipRMir.    Care  must  l>o  taken  not  to  allow  any  of  tin*  \\%\\%%\\  becaul 
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to  get  into  the  tube,  or  a  flanif  would  flush  from  the  instruniGnt :  this  is  best 

avoided  hy  Hlling  the  bottle  with  pietres  of  sponge.     The  bliwle  can  be  re|>laced 

if  necesRiLry,  by  cauteries  of   various    shapes.     In   removiuj;  very   vascular 

growlhR,  such  as  an  epithelioma  of  the  vulva,  the  kiiife,  if  at  n  glowing  retl 

beat,  arreatft  the  flow  of  blood  from  the  smaller  vessels  only,  leaving  the  lar^r 

arteries  spoating  fnun  a  jierfectlytlry  surfiu-e,  and  they  can  thus  be  seized  and 

tied  withont  dirticvilty,  or,  if  preferred,  tonchcd  with  the  cautery  at  a  dull  red 

heat.    The  surface  left  is  vor\*  su])erfieially  fdmrrrd.  and  heals  with  little  or  no 

slonghing.     If  it  be  desired  to  an-est  the  tlow  of  all  vessels  completely,  the 

knife  mast  be  used  at  a  dull  red  heat  ;  it  thetj  cuts  more  slowly  and  chars 

DWTB  deeply. 

J.  DiiiKCT  PRESSL'KK  Upon  the  bleeding  part  is  a  very  efficient  mode  of 

L  ttftetiriL:  ha;morrhage  fix>m  small  arteries.     It  is  not,  however,  e*jually  applic- 

\  dlle  to  all  parts  of  the  body.     It  can  hQ  most  readily  applied  when  the  vessel 

bttabone  subjacent  to  il^  so  as  to  aftbrd  a  point  of  counterpix»s8urc,  and  it 

wuuiot  be  so  readily  employed  in  sofl  and  movable  parts,  as  the  throat  or 

perinseum.     Pi'essure   may   be   practised    in   various   ways.     Sometimes   the 

Miifonn  compi-ession  of  a  liandaj^e  is  sufficient  ;  thus  oozing  from  an  amputa- 

tJuu  wound  may  often  be  stopjjed  by  laying  down  the  daps  and  applying  a 

bndage  firmly  over  them.     In  the  cottou-w(x)l  dressings  the  elastic  pressuR* 

B  of  gn;nt  use  in  arresting   oozing.     In  the  case  of  bleeding  from  hollow 

wvities,  as  the  rectum,  vagina,  or  nares,  the  lia3morrhnge  may  be  arrested  by 

the  preesure  of  a  plug  uf  sponge  or  lint,  to  which  sometimes  a  styptic  may 

•fivnntageously  l>e  added.     When  the  ha;niorrhage  proceeds  from  the  pnnctnre 

"f  a  snail  or  moderate-sized  artery,  a«  the  teni[toral,  pressure  should  be  made 

igaio&i  the  subjacent  bone  bv  means  of  a  graduated  compress  and  bandage, 

indshonld  be  continued  until  a  sutticient  time  lias  elapsed  for  the  veiwel  to  he 

firmly  plugged  on  each  side  by  an  adluTent  coagtiliun.     'Vh.t' {p'ruhmM  rompresa 

•hwild  be  at  least  an  inch  in  thickiiL'ss,  and  made  of  a  series  of  pledgets  of  lint 

i>'8  circular  shape,  gradually  dimirnshtng  in  size.     It  should  be  applied  with 

il« pointed  end  resting  over  the  wound  in  the  vesseL     Care  should  be  taken 

t^t  the  part  on  wluuli  the  pressure  is  to  be  exercised  has  been  thoroughly 

flricdof  all  bhx)d,  and  that  the  artery  is  commanded  on  the  proximal  side  of 

tile  Wound  by  a  tourniquet  or  by  the  pressure  of  an  assistant's  finger.     A  thick 

»iice  of  »  phial-cork,  or  a  three|x"nny  piece,  wrapped  in  lint,  being  placed  on  the 

*^Bnd,  the  graduated  cora[>ress  should  be  bjindaged  tightly  over  the  whole. 

IThen  applied  in  this  way,  pressure  acts  by  encouraging  the  formation  of  an 

adherent  clut  on  ewdi  side  of  the  ]»ftrt  of  rhe  vessul  closed  by  the  force  ajiplied. 

The  subsequent  changes  arc  the  same  as  those  already  dei>{?ribed  aa  occiuring 

after  Bpontiineons  arrest  of  bleeding  ip.  414). 

Whenever  pressure  is  used  to  arrest  arterial  bleeding,  it  must  not  be  for- 
;ftrtten   that  the  whole  area   pressed   upon  is  rendered   absohitely  bloodless. 
ITe  have  before  seen  (p.  17.')).  that  if  a  part  Iv.t  deprived  of  blood  for  a  suffi- 
cient time — probably  in  the  human  subject  for  between  twelve  and  twenty-four 
hours — the  re4»dmia8ion  of  blond  is  accompanied  by  all  the  phenomena  of  acute 
iaflammation,  the  intensity  of  tlie  process  varying  with  the  length  of  time 
iJiiriDg  which  the  part  has  been  kept  bloodless ;    and  we  are  all  of  course 
Bteiili&r  with  the  fact  that,  if  the  pressure  be  applicil  witli  stifRcient  forces  for 
iRpifiicient  length  of  time,  death  of  the  part  must  follow.     It  is  very  important, 
'  therefore,  that  pressure  should  not  be  applied  for  a  single  hour  htnger  than 


18  ueccssiiry  to  ensure  the  siife  pluprging  of  the  wi.umled  artery  by  «n  atJherer-^ 
dot.  Tiic  exyMneiiceof  acnprepsiire  has  ehowii  ns  tliiit  in  a  smnll  arUTV — aii«-  <i 
it  is,  of  course,  only  to  gniall  arteries  that  presfiuiv  is  upphed  us  a  nieana  cz^^i 
arresting  La'niorrhatrc — about  twelve  hours  is  a  sufficient  time  to  ensure  tbr* 
closure  of  the  vessel.  .1  gradvatcd  roinfue^s  should,  iherefurc,  not  be  keptftrm^^ 
ap])}ied  for  more  Ihnn  iirrlve  hinira  ;  at  the  end  of  that  time  tlie  Imndagesehoul 
be  removed  and  loosely  renpplied  withitwt  riiaturhing  the  (;om|)res8,  wliich  wi 
be  sticking:  lu  the  pari,  after  which  the  pHtii-iit  must  he  kept  very  (piiet  witJ 
the  limb  raised  if  the  wound  be  iti  one  of  tlie  estn'mitics.  The  mflamumtioj 
or  sloughing  pro<luced  by  excessive  and  prolonyred  jiressure  is  the  cause  of  tb' 
frequency  with  which  airest  of  hleedin^  by  pressure  is  Followed  by  secondai 
hffimorrliage. 

In  employing  pressure,   it   must  bo   borne  in  mind  also  that,  if  appUrfi 
accuraielij  io  Ike  mouth  of  the   hheding  tessef,  the  actual  force  required  ft? 
Btop  fhe  flow  of  hlood  w  vtiry  small.     In  the  palmar  arcli,  for  iDstauce,  les*^ 
than  a  quarter  of  nn  ounce  accurately  applieil  would  close  the  mouth  of  Lh^M 
artery.  ^ 

0.  FoKi'iBLK  Fi.iiXiox,  as  a  means  of  unvstiiig  liainKirrlmge  fntm  tbt^ 
arteries  of  the  limbs,  has  in  recent  years  been  advocated  by  Heath  o^ 
Kewcastlc,  Adelmann  of  l)orp:Lt,  and  others.  Its  application  is  founded  ols- 
the  fact,  specially  pointed  out  in  isi;i  by  Formoy,  that  flexion  of  the  an 
at  the  eIK)W-j()int  weakens  or  arrests  the  pulsation  at  the  wrist.  Malgaigne, 
Vidal,  Fleury,  Kry,  and  some  other  Surgeons,  liavr  npDrtL-d  cases  in  whicl 
the  plan  was  employc<l  Huccossfully  ;  but  until  lately  the  method  has  attractet 
little  attention.  Heath,  from  a  number  of  experiments  made  by  him  in  the 
Newcastle  luHrmary,  has  found  tliat  Hexion  of  Die  arm  at  the  elbow,  or  of  th& 
leg  at  the  knee,  diminishes  or  arrests  the  pulse  in  the  arteriea  beyond.  In 
this  i-espect  he  conlirms  the  observations  of  HyrtI  and  others  ;  but  he  fiudi 
also  that  in  the  arm  the  process  is  greatly  aided  by  placing  a  piece  of  lint  oi 
a  handkerchief  rolled  up  in  the  bend  of  the  elbow  ;  and  in  the  lower  liinb,  bj 
bending  the  thigh  on  the  ubdomen  at  the  same  time  that  tlie  leg  is  bent  9t\ 
the  knee.  Where  flexion  acts  successlully  as  a  means  of  liffmoslasis,  as  it  ii 
reported  tn  have  done  in  several  cases — especialty  in  wounds  of  the  |iulniar 
arteries  and  the  vessels  of  the  forearm — it  prohaldy  does  so  by  weakening  the 
current  of  blood,  so  as  to  favour  the  closure  of  the  aruTial  wound  in  the 
manuer  described  in  speaking  of  tlie  Natural  Arrest  of  Hseuiorrhage.  The 
apparent  simplicity  and  safety  (wlien  carefully  applied)  of  flexion  render  it 
worthy  of  further  trial  in  cases  of  injury  of  the  arteries  of  the  forearm  and 
band,  or  of  the  leg  and  font.  .V  roll  of  lint  or  other  soft  material  having 
been  placed  in  the  flexure  of  the  joint,  the  limb  should  be  l>ent  until  it  is 
perceived  that  the  hemorrhage  is  arrested,  and  should  then  be  maintained 
in  position  by  means  of  a  handkerchief  or  bandage.  Tare  must  of  course  be 
taken  not  to  exen*ise  too  great  comprension,  Itj  which  iraugreue  might  be 
produced.  The  flexi<m  should  l)e  kept  up  till  the  Surgeon,  by  careful 
examination,  is  satisHed  that  there  is  no  further  risk  of  hiemorrhage. 

7.  ToKSiox  OF  Cut  Arteries  fur  the  arrest  of  ha^morrliuge  is  meutioaed 
by  Galen  ;  but  the  practice  seems  to  ha\'e  been  forgotten  until  al>out  1828. 
It  w;i8  revived  in  Fnince  by  .Vmussat,  Velpeau,  and  Thierry  ;  and  in  flermany 
by  Frickt,  but  notwicbstanding  the  efforts  made  to  force  it  on  the  attention 
of  Surgeons,  it  was  gradually  abandoned,  eveu   by  its  strongest  advocates. 
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Towign  has  never  come  into  general  use,  and  has  certainly  been  too  mudi 

neglt^tetl,  even  in  this  country,  where  it  has  been  more  commonly  adopted 

ttta  etsewliere.     It  may  be  priu-tinetl  in  various  ways.     Amuasat  it^commeudcd 

tbtt  the  artery  ite  drawn  out  for  uhout  half  an  inch  with  one  pair  of  foi"ce|«  ; 

ti»t  it  then  be  seized  close  to  the  tissues  with  another  forceps,  and  that  the 

e««l    then   be   twisted   off  (Kig.    125).      This  plan    was  applicable  only  to 

tlie   hirger  artcri'.vs  which  could  hn  cleanly  isolated  from   the   snrrounding 

les.    Thierry  simply  seized  the  artery  and  twisted  it  iu  the  direction  of 

'■iLXis,  and  this  plan  is  nndouhtediy  ui«jst  effectual,  as  tlie  second  pair  of 

fore<?|«  prevents  the  inner  and  uiiddie  coats  from  lieiug  properly  tnrned  up 

WW  the  lumen  of  the  vessel,    Velix^au  and  Fricke  advised  thiit  the  end  Ix- 
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off,  hut  merely  twisted,  fnun  four  to  eight  times,  accoi*ding  to  the 

Ihe  vessel.     The   former  plan   is  termed  "  free  torsion,"  the  latter 

Wili?d  torsioQ.'*      Id   scizinfr  the  artery  it  is  particularly  impoitant,  as 

^'puytrcn    {M^intcd   out,  that   the   whole  vessel  l»e  grasped  by  the  forceps, 

^  that  care  be  taken  not  to  in[rodu(.-c  one  blade  into  the  open  end  of  the 

-|toel,  and  thuA  twist  only  tudf  of  it.     Hijeniorrhn^c  from  the  largest  vi-ssels 

Mtj  be  effectually  stopped  by  torsion.     Amus^t  and  Vel])€au  repeatedly  used 

it  to  clone  the  femonil,  brachial,  ulnar,  and  radial  arteries  in  amputations  of 

the  ihijih,  arm,  and  fon.Mirm  ;  and  moi*c  recently  Coo(jer  Forster  aud  Rryant 

•t  Ony*8  Hospital,  and  Cal lender  at  St.   Bartholomew's,  have  asf-^d  it  success- 

fuUy  as   the  only  means  of  arrestinpj  arterial  Inemorrhii^'e  after  operations. 

Tbeir  exporieot^  shuws  that,  t(»  say  the  least,  torsion  is  us  safe  as  any  other 

lodo  of  occluding  a  wounded  artery. 

order   to   Hpply    torsion   successfully,  a   strong  pair   of    force[)A,  vritli 

ly  fittiojc  serratures,  must  be  used  (Fig.  liG),  and  the  width  of  the 

•bould  vary  with  the  sizu  of  the  artery  to  be  twisted,     in  applying; 
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toreion  to  a  large  vessel,  it  is  better  not  to  twist  the  end  completely  off 

or  four  s!iarp  turns  usually  suflice,  during  which  the  inner  and  middle  coat 

are   felt  to  give  way  and  all  resistance  to  cease.    Smaller  vessels  may 
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twisted  till  the  part  included  in  the  forccpe  comes  off.  Even  with  smaix 
vessels  ii  will  bo  fdiimJ  (hut  the  more  cleanly  the  vessel  can  be  isolated  tbc» 
more  certainly  will  rliu  bleeding  be  stopped.  Torsion  is  most  easily  applied 
to  larj^e  vessels,  which  can  be  accurately  seized  in  tha 
IbrcepB  ;  it  is  most  dttTluulb  with  small  vesaels^  especially  \f 
they  are  situated  in  deuse  structures,  or  in  tissues  infiltrated 
with  inflammatory  pruduotH.  Bryant  states  that  de«?enera- 
tion  "f  the  inner  and  middle  coats  in  no  way  increases  the 
difficulty  in  securing  the  artt-ry,  fewer  tiinis  in  fact  beiD^ 
refjuired  to  close  a  diseased  than  a  healthy  vessel 

In  toreiou  an   artery  is  placed  in  the  condition  of  one 
that  is  lacerated  or  torn  through.     The  iruierand  middle 
coiit.s  are  ruptured  immediately  above  the  part  seized  in  the 
furceps,  and   are   turrutl   ujnvnrds  into   the  lumen   of  the 
vessel ;  the  external  t-oat  is  twisted  intf*  a  kind  of  screw 
beyond  tbeui  {V\^.  127).     If  a  lurj^e  vessel  be  treated  in  this 
way  in  the  dead  body  and  cut  off  abnut  half  an  inch  above 
the  twisted  psirt,  it  can  be  seen  by  looking  down  the  lumeu 
of  the   vessel    that    the  inverted   inner   and  middle  coats 
completely  clL*se  the  vessel  in  a  manner  roughly  resembling' 
the  closed  aortic  valves.     A  coagnlum  forms,  adherent  at 
its   lower  eud   to   the  injured   coat«,  and   the   suWquenC 
changes  within  the  vessel  arc  idetiticid  with  those  already 
described  (p.  4H)  as  occurring  in  permanent  occlusion  of 
a  divided  artery.     The  twisted  end  befomes  absorbed  after 
being  embedded   in   the   coagulable  exudation  that  anit«fl 
the  suiface   of  the   wound  in  the  first  few   boors,  but  it 
may  separate  as  a  slough  if  exposed  to  uufavounible  conditions,  as  in  an 
ill-drained  wound  with  dor-omixxsing  dischnrges,  or  on  an  open  surface. 

Torsion  and  U.gatnre  Compared. — The  employment  of  torsion  as  i 
substitute  for  the  ligature  is  advocated  on  thix-e  grounds:  1,  that,  whibit 
equally  safe,  it  is  more  easy  of  application  ;  2,  that  it  is  less  likely  to  be 
followed  by  secondary  hff'morrhngc  ;  nnd  3,  that  when  an  artery  is  c.lose<i  hy 
torsion,  no  foreign  body  is  left  in  the  wound  that  could  interfere  with  its 
direct  union. 
Let  UB  briefly  examine  the  advantages  claimed  for  torsion  over  the  ligature. 
1.  Afi  f ar  as  ease  of  application  is  concerned,  there  can  be  no  doubt  that  the 
advantage  is  in  favour  of  the  ligature.  This  is  very  markedly  the  case  with 
small  vessels  nnd  thcjse  that  cannot  be  drawn  out  of  their  sheaths.  In  the 
cose  of  the  larger  arteries,  that  can  be  denuded  and  drawn  out  of  the  ncigh- 
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I    i>oiiriQg  tissaes,   it  is  at  least  as  easj  to  ligature  the  vessel  as  to  twist  it 
I    t^ciwjtly. 

-.  With  nference  10  the  comparative  fiieedom  from  8e<:ondar_v  hsemoHiage, 

we  have  few  duta;   V»ut  all  those   Suri^eous  who  liiivc  extensively  einiiloyed 

I    tOf?ioB  agree  in  stating  that  it  is  very  rarely  followed  l>y  seeondary  hieiuor- 

^  dage.    The  same  may,  however,  be  said  with  eijual  tnitli  of  tiie  ligature  as 

^Bld  at  the  present  time. 

"     8.  The  torsion  of  arteries  was  strongly  advocated  on  the  ground  tliat,  whilst 

I   *iWie  at(  safe  as  the  ligntuiv,  there  would  after  its  employment  l)e  less  liability 

'   ^»  inflammation  and  suppuration,  as  no  foreign  body  was  left  in  the  wound. 

Thi«  MTgutnent  was  used  e8j)ecially  by  Amussat ;  Manec  and  otliers  maintained 

t^»t  the  twisted  end,  of  a  large  art-ery  at  any  rate,  is  in  reality  a  foreign  body. 

At  j'  :t  day,  when  the  treatment  of  wounds  is  so  much  bettor  nnder- 

'  *^^  was  in  their  time,  these  arguments  are  of  but  little  practinil  im- 

pfrt4mcf.     We  know  that  a  piece  of  dtud  tissue,  the  size  of  the  twisted  end  of 

w  artery,   l)ecomcs   speedily   buried    in   the   exudation  that   forms   during 

'w  firet  twenty-four  hours  after  the  infliction  of  a  wound,  pn>vided  that  the 

**V'ity  is  properly  drained,  and  the  Burfac^-s  brought  accurately  t*)gether  and 

^*i>t  lit  rest:  ami  that  under  tliese  circumstances  it  is  readily  absoriiedwithont 

^***ing  inflammation  or  suppuration.     In  fact,  it  acts  as  an  irritating  foreign 

■Uy  only  when  it  remains  uncovered  and  undergoes  decomposition.     The 

•nje  u  true  of  the  ligatures  in  common  use  at  the  present  day.    On  the  other 

''■'id,  the  old  silk  ligature,  the  cuds  of  which  were  left  hanging  out  of  the 

"•Utid.  infallibly  ai'ttni  as  an  irritant,  and  excil^od  suppurfttion  in  its  track. 

!^**rsion,  thtrvlori',  undonbtcdly  presents  advantages  over  the  old  silk  ligature,. 

is  equally  siife  and  no  more  likely  to  interfere  with  primary  union  than 

>rbahlc  ligature.     The  latter  possesses,  however,  the  advantage  of  much 

of  application,  and  is  therefore  preferred   by  the  majority  of 

ftnoiPRBSAUKE  is  a  mode  of  an-esting  hcemorrhage  which  has   Ijeen 

Jnded  as  of  use  in  certain  caaes  by  Spencer  AVells,  Koeberle,  and 

"^T|.     It  oousistfl  in  seizing  the  end  of  the  vessel  in  a  pair  of  forceps  haviug 
'•tiff  short  bhwles  somewhat  deeply  serniled,  and  long  scissor  handles  pro- 
^•i^d  with  a  catch  <Fig.   I2«),     The  forceps  can  be  closed  with  sufficient 
to  crush    the   end  of  the  vessel  between  the  blades.      The   ibrm  of 
^|«  represented  in  the  figure  is  that  invented  by  Spencer  Wells^  which 
^  Certainly  the.  most  convenient  and  tffticient.     The  use  of  these  forceps  as  a 
^fuporary  means  of  arneating  hiumorrhage  has  alreaily  l)ei'n  alluded  to.    When 
•^M  in  this  way  it  will  frequently  be  found  that,  on  relaxing  their  hold  after 
I        ■  f''  -.  no  bleeiling  takea  plac^.     Under  these  circumstances,  ex]X'ri- 

l      tJDrr;  .    Niit  the  closure  of  the  vessel  is  as  safe  as  that  elVected  by  toreiou. 

H   Skoold  the  8orgeon  wish  to  make  the  arrest  of  bleeding  still  more  certain,  he 
V   ttiT  ^re   the   forceps   a  few   turns  while  removing  thein,  and  thus  apply 
H    (uTMon.      Furcipressiire  is  occasionally   useful  in  deep  wounds  in  which  11 
li^r  applied.    In  these  case-*,  in  order  to  make  the  closrire  of  the 

■     rea-  .1,  tlie  forceps  may  be  left  in  the  wound  for  twelve  or  twenty- 

^■fiHir  hoars  and  then  carefully  removed. 

^^L^  La<2ATi'RK  is  the  nif^ns  to  which  Surgeons  commonly  have  recourse  for 
^^^■lUTQii  /if  ha^nionhagit  fn)m  wounded  arteries. 
^B^xbo  Ligature  was  undoubtedly  employed  to  a  considerable  extent  by  the 
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lHU»r  Romnn  Snryiy^ns,  and  i$  frequently  mcntioued  by  CcltHW.  Wii 
liwcline  of  Siirj^-ry  during  the  tlurk  Uj^es  it  foli  ulmdst  completely  t 
K»vinj:  \v«y  to  mich  l>arbiirous  and  iiu/ttoieut  nieuns  hi*  tin*  emplovment  of 
Nrliul  raotoiy.  tho  jierformaiico  of  u|K'rnti(>ti8  with  icd-hot.  kiiivta,  or  dat 
upplii^iilinu  of  hoiling  pitch  or  molten  lead  to  the  frt«hly-fnt  snrfivce.  U 
»w*nm,  however,  ticver  to  Imve  hecn  nltogcthor  abandoned.  Almost  ettry 
Hiir^'ind  Mi'iUT  of  any  imp<>rt»in(v  fr*ini  the  time  of  OUiis  to  die  mtmolii 
iH'iitnry  iiii>tUit>ns  ihu  ligature,  and  most  rironiniund  itH  um. 
wiMiddM  «if  lar^t' vi'ftselB.  [t  wfiu  only  in  amputatioiiH  that  thu  nil' 
lo  iiiK*  thi^  ruiitrry,  and  tliis,  ns  Pure  tells  U8»  wa«  "  not  i>nly  to  i*iay  iht*  tiui»f 
bl(Ntd,  Imu  oliiotly  Ui  correct  tlu'  mali^iity  or  gau^Mious  itutrufnotion  wliii'h 

might  spoil  the  neighhonring  part«/'  To  whit 
extent  tlie  ligature  wan  u«ed  before  the  ► 
century  it  Is  difliciilt  U^  dflfrminc,  li; 
was  a  itcognieed  mode  of  trtfatn^etil  of  hsiour- 
rhajre  is  clear,  [n  \hU'2  Atnhn^i^t  l^ir^,  Huip^td 
to  the  King  of  France,  lirst  practised  the  uppli 
cation  of  the  ligatui>>  to  tho  divided  vc»m;U  rti 
amputations,  and  advooat^  xIa  nsc  andvf  il' 
possihle  circumstancutt  u&  tho  safesl  and  CM^ 
painless  method  of  arresting  arterial  hiefDor- 
rliage.  But  mj  slowly  did  the  ligature  nuke 
way,  that  Sharpe,  Surgeon  to  (Joy's  fl<«piu1, 
writing  in  ITt'.I,  two  centuries  after  ils  n!intti>- 
dnc'tioii  hv  Pare,  found  it  nece«sar>'.  in  hiswifr 
known  work,  entitled  **  A  (.'ritical  Kmitiiry  intc 
the  Present  State  of  Surgery/'  formally  to  adfo 
catc  it8  employment  for  the  arrc6t  of  hicmorrlii|P 
frotii  wounded  arteries,  in  pn-fetvuce  to  sQptkl 
or  the  cautery,  on  the  gnuind  that  *' it  was  00 
aa  yet  universally  practised  amoogst  .Sui 
residing  in  the  more  distant  countira 
kingdom/*  What,  it  may  be  a^ked. 
reiiHnn  that  it,  U>ok  two  centuries  to  prt»mi 
tbo  VM  of  this  giinplr  and  mo6t  etticnciouH  moan»  for  the  ara-Kt  of  \ 
rtliffe  ?  The  reuHon  simply  was  that  Surgeons  were  totally  ignorant 
meani  emittoyiMl  by  Nature  for  the  A<*cluaion  of  arteries ;  that  they  cooft 
quently  did  not  know  how  to  apply  a  ligature  to  those  vcBHels*  or  what  kind" 
ligature  should  be  uned  j  and  that,  in  their  anxiety  to  avoid  tlw  ocruiTeur«  o 
^MMUidary  luumt>rrhu;;(*,  and  to  make  lilt  mife,  they  ffll  into  thev<  <  iJw; 

woald  have  endi-uvnuretl  to  avoifl,  had  rh*?y  been  nopiaintcd  \m  aJ 

of  the  procejw*-)*  by  which  the  cloaarD  of  the  artery  and  the  scimraticm 
ligature  are  cffectc<l. 

He(wi>en  twenty  and  thirty  years  after  tbn  time  at  whicli  SharfMs 
llnnler   in''  'Imt    great    inipntvernent  in    the   surgical    trvali 

aneurinm—i  .ion  (»r  ihe  artery  at  a  diatJtnce  from  the  sac,  and 

luialthj  i*i*rt  ..I   II.     Mirw*  ;  but  thi«  great  advance  in  the  tn*atmcnt<if  aj 
forff*  *  v*rw  but  coldly  rewivcd,  and  ran  some  risk  of  l>eiiig 

il  queuce  of  the  ilt-^uecesa  that  attended  the  earlier  open 

.  operation,  four   ligalurua  wera  uaed,  eotdi  of  whivl 
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applie<l  so  cincklirius  merely  to  compress  the  artery,  in  order  to  avoid  too 

!;n»i  ft  deirree  of  pressure  at  any  one  point  ;  and  the  artery  Wiis  denuded,  so 

tliai  ji  spatula  roiiH  l»e  j>;issed  under  it.    Although  in  hi8su))fteqneat  ojK^rationB 

Uutitir  contented  himself  with  em]»loyiDjj  but  one  ligature,  ytU  sometijnes  the 

vein  was  inolnded  in  thia  ;  and  lie  did  not  draw  the  noose  tight  for  fear  of 

tDJurinj;  tlic  coats  of  the  vessel,  in  accordance  with  the  doctrine  of  the  day — 

•Sntjeons  generally  at  this  time  liein;:  haunted  by  thn  dread  of  injuring,  and 

^*'"  '  '    ninir.  the  coats  of  the  artury  ;  and,  in  order  to  avoid  doinj(  so, 

^f>  inmiea  of  ti-eatment  tlmt  almost  infallibly  led  to  ulceration  of  the 

**»tte  and  wmsecuiivc  haemorrhage.     The  employment  of  several  lii:utm*es  of 

f^rve,  applied  slack,  the  use  of  broad  tapes,  the  interposition  of  plujjs  of 

<*^k,  wood,  a^raric,  or  lead,  or  of  rolls  of  lint  f^r  plaster,  between  the  thread 

"Ofl  Uic  vessel,  were  some  amongst  the  plans  tliat  were  in  common  use.     And 

'tott  (:nn  wc  he  snrprised  that  the  patieuU  («rished  of  haemorrhage,  and  that 
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of  the  vessel  was  ueiirly  as  inetticient  and  fatal  a  means  of  arresting 
r»n»:  as  the  use  of  a  cuutcrv,  or  of  a  button  of  white  vitriol  ? 
•'out!^  by  a  HcHes  of  admirably  conducted  iuveati;;ations  on  living  animals, 
**H>wfd  th»t  the  very  point  which  Sunreons  wereanxions  to  avoid — the  division 
*''  the  ooatM  of  the  vessel  by  the  tijihtening  of  the  noose — was  that  on  which 
*^p«ieDt'8  safety  depended  :  he  also  pointed  out  the  form  and  size  of  Hj^h. 
tvntfcat  waa  most  iM»fe,  the  degi*ee  itf  fun«  with  which  it  nhould  he  applied, 
■od  l^ic  processes  adopted  by  Nature  for  the  occlusion  of  the  vessel.  Thus  a 
OKin>  mtionnl  practice  wtis  introduced,  and  then,  for  the  first  time,  Surgeons 
fut]  i<Mitidence  in  tlie  use  of  the  ligature. 

^plication  of  the  Iiiffatnre. — The  mode  of  application  of  the  ligature 
according'  as  (1)  the  cut  end  of  the  artery  hfvs  to  be  tied  in  an  open 
poond,  or  as  <:;  I  the  vessel  has  to  be  secured  in  its  continuity. 
I.  When  the  divided  vessel  in  an  open  wound  has  to  ha  tied,  as  after  an 
tstion,  tliL-  muuth  t»f  the  artery  must  Ik;  seizrd  and  drawn  forwards  (Fig. 
*lt9h  For  tbia  purjM)8e  a  tenaculum,  or  sharp  hook,  was  formerly  used,  and 
aewvcred  the  parpoie  very  welL    There  were,  however,  objections  to  this 
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,  ic  ..tvasionnn.v  seized  otlior  tissues  witli  ihf  artery,  nnd. 

ritl-.r::.i!  p:in*'iuro  Imviutr  Itot'ii  marie  liy  ii  heliJiid  t ho  part 

':A\  ::>.•  '•i:;»tmv  was  n|ipliiMU  ulccmtioii  and  !iitli.se<|m-nt  faul 

.'.  :*<   1    iiavr   s<'('n    in   one   case.     The   mnst   convonicn: 

:..•;-»■***  t>f  drawinir  forward  tlie  artprv,  and  one  to  whith 

.  -  Av. v.i^s,  is  liistunV  *•  bnll-dtiLT  "  forcrjis.    Thfse  haw  Itevr. 

>  havin*:  the  hladis  expanded  just  uhnve  the  jtriint- 

::.itniv  can  he  slipiwd  over  their  end  on  lo  an  arterr 

.     ^*  "ivtwtM'ii  honc^  or  close  to  thi- inicrosscons  iiK-mhran<' 

.:■    v.  which  it  is  sornetinios  troulilesonie  to  tie  a  vcss*;!  liT 


.  ■.■.:!'.  care  nnist  In*  taken  tlmt  it  he  put  well  over  thtcui 
-.:  clear  tlie  ]K)ints  of  tlie  forceps,  and  tliat  it  !«?  tit«! 
;.  whieli  will  not  slip  ( FiL^  I'M),  As  the  knot  i* 
■;:,'  roretin;.'ers  slmuld  Ix;  in  close  contact  with  ilie  p.iini* 
orcssed  slightly  downwards  on  ilie  artery,  oi hi;r\visc  tbe 
torwards  out  of  its  Ited,  or  the  force])s  pulled  oil"  it.    hi 
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•■.■.diiiir  pitint  nuiy  he  so  situated,  that  the  liirature  is  nn*^ 
4     ,c*>r-l  pinnd  it  hy  means  of  an  onlinary  curved  needle. 
,  ■■■  .inrry  liJis  to  he  liiratured  in  its  conUnoity  at  the  injure*^ 

.   ,    .    d  which  does  not  ci»n»pletely  ilivide  ii,  it   must  be  exitosiil  i',*^ 
...     -^.vciiiiu  as  the  stale  of  the  jiaris  will  admit:  the  wonnd  Uici:^ 
,  .  .    I    Kcessjiry,  in  >nch  a  rlireetinu  as  to  do  the  least  pii**iihlc  injury  t*  ^ 
,  ...,  i:.^  Miiictures. 
■,    ^.*   i:i»  !\MS«iU  a  SHrffcon  determine  to  a|t]ily  a  liiraiinv  at  a  distanctr- 
t\;u    iu  '«»•'  '•'   >^'*'  ^^i*"''^'**'  *'**  i"ji"'.v,  he  selects  ihat  jiart  of  ih*-  vi-S-^el  ftliiclfc. 
a  '.N*t.    kdupie^i   to  tlic  openitiiiii.  and  jruided  hy  lii»i  iinatomical  kUfwlnlire- 
a  \\  >ii  ihc  chosen  S|Mtt,     The  particuliir  i)penitioiis  oy  wln'ch  eai-h  of  the 
iU  iiieiK*  may  U'  exiK>sed  and  tied  will  he  desi-riiied  in  ilie  ciiapt4T  on  the 
^v%iW"w*u  *'f  S|HviaI  Aneurisms  ;  hut  tln'  «:eu»ral  p?-ini-ipl. s  wliich  uniide  the 
^u^\x*ii  iu  ihc  iipph'cation  i»f  n  liL'atiue  tn  a  lar-ri-  iirttry  in  its  continuity  will 

kVKfcMCVcr  il  is  |M)ssihle,  tlie  liirature  >hinild  iie  appliiil  at  s  iine  distamt- 

m   U4*  WiuK'h,  iu  onh'r  tliat  tiie  furmati«ni  of  the  intertial  ciaL'tilum  nuy 

,  ;v  •meiiVri'*!  with,  either  Ity  the  .«ireani  of  M'lod  l.;iviiii:  the  main  tnnik 

>u»*i»*»«-»  0  ^'"  '''*■'  1"^*^''""'  Mdenf  the  li'_Mini'e.  t.r  hy  i  Jiat  euicriii'j'  it  hv  m<.':ui> 

Uw  ».viiuli-»^*  "'"'"^^I'l'"  "ti   tlii'disl;d   side.      Wiim  this  is  ini|Mr*silile,  il  is 

^^  ^  in*  on  the  pfu\irii;d  >idi'  I'f  (hi-  hraneli.  su  that  a  cli>t 

J  lid  pn'tie:  ihf  injun-d  part  uf  ih.-  vts^'i  fr.iui  liie  direct 

•f  hhjtiil  fri»m  tlu-  hi'art.     iu  Minn-  eas»s,  i.>ptciallv  if 
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^™an»suiniositiff  vessels  arc  very  ubunJant,  it  would  be  safer  to  ligature  the 
bnndi  >lso  dose  to  tlie  main  trunk. 

(Hhor  thincrs  \m\\^  efjUtil.  that  pnrt  of  the  nrtory  is  to  hp.  choson  wliich  is 

tujvtcupcrficifl),  and  in  relation  with  tbe  fewest  importunt  striiotureH.     Thas 

the  poiuC  selected  in  the  carotid  is  above  the  omo-hvoid,  and  the  auperficial 

I     ftiDonil  Lt  always,  when  poasihie,  tied  in  preference  to  the  popliteal. 

I        llaviu^r  determined  the  point  to  which   tlie  licratun*  is  to  be  applied,  the 

I     'Jperktor  first  makes  an  incision  throujrh  the  skin  and  fat  to  the  deep  fiiwia  ; 

l*  ibeti,  by  careful  dissection,  exposes  the  sheath  of  the  vessel,  and  finally  opens 

!     thp  ibenth  and  posscfi  the  aneurism  needle  between  it  and  the  external  coat. 

The  first  incision  is  Hsually  made  in  the  conrae  of  the  vessel  ;  for  in  most 

ixui*  of  the  body  the  chief  nerves,  veins,  and  muscles  run  in  the  saiBC  line  as 

fiw  main  art+Tv.     When,  however,  on  incision  in  the  line  of  the  artery  would 

'^ijure  impMjrtant  parts,  the  Surgeon  must  make  an  obli<jueor  transverse  wound, 

^^  dinx*tion  bein^  determined  by  the  anatomical  relations  of  the  part.     Thus 

**•  ligature  of  the  brachial  at  the  bend  of  the  elbow,  the  incision  is  made 

'It'^ow  tbe  line  of  the  artery,  in  order  to  avoid  the  median  basilic  vein  ;  and  in 

''pHure  itf  the  external  iliac  it  is  made  nearly  parallel  to  Pouftart's  lii^ament  to 

"<*ilirftt*t  ibe  retniction  uf  the  ]>eritoneum  in  exposing  the  artery.     In  making 

"^  ioci^iou.  the  Surgeon  is  j^uided  by  some  fixed  line  known  as  the  '"^dinctiag 

^  trading  UnfS*     In  some  cuses  this  c()rres|x>uds  with  the  anatomical  line  of 

^^  ttrtery,  as  in  tlie  operation  for  liirature  of  the  anterior  tibial ;  in  others  it 

*  *liatinct  from  this,  haviuj;  reference  rather  to  the  structures  which  have  to 

^  t-urntd  on  one  side  to  expose  the  vessel.     Thus  in  the  operation  for  ligiiture 

{  tljc  carotid  artery,  the  directing  line  for  the  tirst  incit^ion  is  the  inner  edge 

JC^  sterno-mastoid,  while  the  line  of  the  artery  is  from  midway  between  the 

le  of  the  jaw  and  the  mastoid  process  to  the  sterno-clavicular  articulation. 

h  the  anatomical  lino  of  the  artery  and  the  snTf^ical  directing  line  should  be 

^'•^X^fully  «itu»licd  and  kept  in  mind. 

Tn  makiutc  the  first  incision,  the  skin  should  1^  put  on  the  strutch  by  the 
™a5vrs  of  the  left  hand.  The  leupth  of  the  incision  will  necessarily  vary  with 
depth  of  the  artery  and  with  the  amount  of  superficial  fat  :  but  it  mast 
y«  be  sufficient  to  give  the  operator  a  clear  view  of  what  he  is  doin^  in 
deeper  dissection.  If  the  artery  hd  sajKirficial,  or  if  there  be  pans  of 
rtance  in  its  vicinity,  the  first  incision  should  uot  jienetrate  deeper  than 
skin.  But  if  the  vessel  be  deeply  seated  and  no  parts  of  imjK>rtauce  inter- 
it  may  lie  carried  at  once  throno^h  the  subcutaneous  areolai'  tissue,  nntil 
flMcia  ia  exftoscfl.  This  must  then  be  pinched  up  with  the  forceps,  and 
fd  by  the  cdj^'e  of  the  8cal|K}l  laid  horizontally  ( Fi^,  1.S2,  p.  433).  Tliruutjh 
niu^  a  griMjved  director  may  then  he  passed,  and  the  fiist.-ia  incised  upon 
.  iK'Ul  risk  to  subjacent  parts  ;  or  the  fascia  may  be  carefully  divided  by 
BwUmxI  described  on  p.  44,  Fig.  7. 
If  the  vessel  be  su|»erficial.  its  sheath  will  come  into  viowassoonas  the  deep 
%»Lia  is  divided,  and  the  n|>erator  proceeds  at  once  to  clean  the  artery  and  t** 
^Mi  tbu  li^ture  ;  but  if  it  be  mure  dieply  seated,  the  dissection  nmst  l>e  con- 
^ned  till  the  vessel  is  expc>sed.  In  currying  out  the  deeper  dissection,  the 
'^^argeon  14  still  j^idc*!  by  definite  anatomical  points,  eiich  iff  which  must  be 
loade  vut  in  ordir,  and  clearly  recognised.  ^lalgaigne  ^ve  these  the  name 
of  ibe  "rtf/Zyi/iwom/.*"  of  the  oiteratiou,  and  laid  down  the  followinsf  excel- 
Jbnt  rale  i  ''The  Surgeon  should  not  at  once  set  himself  to  look  for  the  artery, 
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instrument :  thne.  it  tx^cnsionally  seized  other  tissnes  with  the  Artery.  And. 
ijocftKionully,  »ii  uuciflentnl  piinoturo  haviiis:  l«eii  made  by  it  b(-tiind  tbepirt 
of  \\\v:  vt'Rwl  t^»  wliirli  the  liirftttm;  w:ls  applied,  ulceration  and  enlnu'^iuenl  f»t«l 
htcnHtnliui^'  onHurd,  as  I  have  »con  in  one  case.  The  moist  cunvfaiciii 
instrnment  fftr  the  purprwe  of  drawintr  forward  the  artery,  and  ono  to  whi<+ 
no  ubjection  whatever  applies,  is  Liston's  **  bull-do<r "  forcepH.  The«c  ha\*c  bwri 
conveniently  modified  by  having  the  blades  expanded  just  above  th«  j««nu 
(¥'\^  13l»),  ^o'that  the  liirature  can  be  slipped  over  their  end  on  to  iin  irtm 
that  is  dee|i]y  seatoti,  a.i  Itetween  bonon  or  close  to  ttit;  interctHfieous  OiviohnDt 
of  tlie  lo^ — a  situation  in  whicli  it  is  sometimes  troublesome  to  tie  »  xfmA  bf 
any  other  means. 

In  applying;  the  Hju^atnre,  care  mast  be  taken  that  it  l>e  pntwell  over  the  OA 
end  of  tiie  artery,  that  it  etcar  the  points  of  the  for(H;ps,  and  tlmt  li  fae  tied 
tiglitly  in  a  reef-knot,  which  will  not  slip  (Fit;.  IHI).  Aft  tlw  kaot  ii 
tightened,  the  tips  of  the  forefinj^ers  ahotild  be  in  (.'lose  ooatttct  with  thr  jwintt 
of  the  foreepH,  and  bo  pressed  slightly  downwards  on  the  artery,  otherwise  tb» 
Tciscl  may  he  drai^tred  forwards  out  of  ita  bed,  or  the  forceps  pnlled  off  it.    In 
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eomo  eases  tin*  I'leodin^  point  maybe  so  situatetl,  that  the  licrature  is  bh* 
cunvonicntly  |mxs4-r|  roiitid  it  by  means  of  an  onlinary  curved  ncwlle. 

2.  When  the  artery  has  to  be  liiratnred  in  it«  continuity  at  tUo  injorpl 
gpot  for  a  wound  which  doca  not  completely  divide  it,  it  must  be  exposctl  by 
M  careful  a  dissection  as  the  state  of  the  {mrts  will  admit :  the  wound  l:«iDf 
cnlar}]:ed,  if  nc<>t'Hsjiry,  in  ifuch  a  direction  as  to  do  the  leaat  |MMiiible  iujun  \^ 
wirroiMidrnp  j«triielurcH, 

If  for  any  reasitn  a  Snrfreon  determine  to  apply  a  lijratnnL'  at  a  dirttii'* 
from  the  K-at  fif  the  dise^wc  or  injury,  he  sclucta  that  part  of  the  vessel  ffhicb 
is  be«t  adapted  to  the  operation,  and  piided  by  his  anatomical  knoirted|e 
«ipons  it  in  the  chosen  spot.  The  particular  operations  by  which  eooh  di  the 
ntiii  Arteries  may  (»e  expofvd  and  tie<l  will  be  deacribed  in  th(<  ehupi«r  on  d^ 
treatment  of  Special  Aneunsmd  :  but  the  jjeiiend  principliH  which  ^rmde  the 
SurfTciin  iu  the  applicjition  of  a  ligature  to  u  large  artet;y  in  il«  conimimj  tiU.j 
be  pven  here. 

Whenever  it  is  possible,  the  ligature  should  he  apptiet]  at 
from  tiny  branch,  in  oider  that  the  formatiim  <»f  the  interna] 
UtA  be  iiiti'tfiTtsl  with,  either  by  the  stream  of  blfn^  leavi:. 
imna*diulely  nu  i\w.  [intximni  wi^leuf  the  ligature,  or  by  that  ■  . 
of  the  collatcml  cin^ulutiou  on  the  distal  aide.     When  this  iji  it. 
Mfor  til  apply  the  liqnturv?  on  the  proximal  tiidc  of  the  hmnch,  m>  •  ' 

may  be  formed  above  it  and  prot<4^*t  the  injui'ed  jiart  nf  the  vnw^l  from  ' 
im|»ulsc  of  the  Htrvam  of  blofjd  from  the  heart.     In  vnmt-  liv 
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maMtoinosin^  vessels  are  vcrv  abundant,  It  would  be  safer  to  li|s;atttre  the 

[Kneb  ftlso  close  to  the  mnin  trunk. 
Other  thiiifTi*  iK'iiij;  0(]n»tl,  thut  part  of  the  nrtery  is  to  ho  chosen  which  is 

bttft  Hi]{R'rficialf  and  in  rehition  with  the  fewest  ini(>ortHnt  structures.     Thus 
poiut  selected  in  the  carotid  is  above  the  omo-byoid,  and  the  auixirficinl 

snoral  is  always,  when  possible,  tied  in  preference  to  the  poplitejil, 
Havinir  determined  the  point  to  which   tlie  ligature  is  to  be  applied,  the 

>erator  first  makes  an  incision  throutrli  tlie  skin  and  fat  to  the  dec^p  fascia  ; 
then,  by  careful  dissection,  exposes  the  sheath  of  the  vessel,  and  finally  opens 
e  sheath  and  passes  the  aneurism  needle  between  it  and  the  external  coat. 
The  first  incision  is  usually  made  in  the  (viurse  of  the  vessel  ;  for  in  most 
of  the  body  the  chief  nerves,  veins,  and  muscles  run  in  the  same  line  as 
main  arteiy.     Wheiu  however,  an  incisirin  in  the  line  of  the  artery  would 

jure  important  parts,  the  Sur'^^eon  must  make  an  oblique  or  transverse  wound. 
?  dir«t.'lion  kteing  determined  by  the  anatomical  relations  of  the  part.  Thus 
ligntUT^  of  the  brachial  at  the  t)end  of  the  elbow,  the  incision  is  made 
KM  the  line  of  the  artery,  in  order  to  avoid  the  median  l>asili(^  vein  ;  and  in 
^tare  of  the  external  iliac  it  is  made  nearly  parallel  to  IViU[Kirt*s  li*^^ament  to 
HUt4;  iJie  retraction  of  the  peritoneum  in  exiK>sin<r  the  artery.  In  making 
B  incision,  the  Surgeon  is  guided  by  some  fixed  line  known  its  the  '■"direcUng 
mtfiiMig  liiwP  In  some  cases  this  corresponds  with  the  nnntomical  line  of 
Hrieiry,  iis  in  the  operation  for  li<rature  of  the  anterior  tibial ;  in  others  it 
^■bact  from  this,  having  reference  rather  to  the  structures  which  have,  to 
Hned  on  one  side  to  expose  the  vessel.  Thus  in  the  o[>eration  for  li^uure 
^B  camtid  artery,  the  dircctin;^^  line  for  the  first  incieioD  is  the  inner  ed^'e 
Ve  sterno-mastoid,  while  the  line  of  the  arteiy  is  from  midway  between  the 
igic  of  the  jaw  and  the  mastoid  process  to  the  sterno-clavicular  articulation. 
afth  the  (inatomical  line  of  the  artery  and  the  surgical  directing  line  should  be 
nfutly  studied  and  ki.^pt  in  mind. 

K»Buiking  the  first  incision,  the  skin  should  t>e  put  on  the  strct^^^h  by  the 
|(m«  of  the  left  liand.  The  leugth  of  the  incision  will  necessarily  vary  with 
o  d«pih  of  tlie  artery  and  with  tlie  amount  of  suiierficial  fat  :  but  it  must 
MB  be  sufficient  to  give  the  operator  a  clear  view  of  what  he  is  doin^  in 
^pMper  dissection.  If  the  artery  be  su|>erricial,  or  if  there  }>c  purts  of 
Iportanoe  in  its  vicinity,  the  first  incision  should  not  ])enctrate  dee{>er  than 
te  Aio.  But  if  the  vessel  be  deeply  seated  and  no  parts  of  importauce  inter- 
•De,  it  may  be  carried  at  once  through  the  subcutaneous  areolar  tissue,  until 
■Jpicitt  is  exposed.  This  must  ihen  he  pinched  uj*  with  the  fonreps,  and 
H^d  by  the  edge  of  the  scali>cl  laid  horizontally  (Fig.  1.S2,  p.  433).  Through 
nopHung  a  gn»o\'t*d  director  may  then  l>e  passed,  and  the  fascia  incised  ufion 
,  witlMMst  risk  to  nubjacent  jmrts  ;  or  the  fascia  may  be  carefully  divided  by 
le  tneihcid  describeil  on  p.  44,  Fig.  7. 

If  tbc  \'C$.<<*1  be  6U|)erficia).  its  sheath  will  c^me  into  view  as  soon  as  the  deep 
flcia  ii  diviiU-rl,  and  the  operator  proceeds  at  once  to  clean  the  artery  and  to 
IM  the  ''"t  if  it  be  more  deeply  seated,  the  dissection  nmst  l>e  con- 

onad  till  -'1  is  expijsed.     In  carrying  out  the  deeper  disse<.'tiou,  the 

ij^>n  Mk  still  guided  by  ilelinite  anatomical  points,  each  of  which  must  bt» 
l^out  ill  ordir,  and  clearly  recognised.  Malgaigne  gave  these  the  name 
PpB  ^rayyyrNf;-/'c/mN*' of  the  o}>eratioD,  and  laid  down  the  following  excel- 
oi  ruk  :  *'Thc  Surgeon  should  not  at  oncuHot  hiuisolf  to  look  for  the  artery* 
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liuL  should  seek  solely  the  first  rallyinp-p i»int  ;  then  the  Kecoud  ;  then 
thinl,  if  there  is  one  ;  and  so  on,  till  he  reaches  the  vessel.*'  Thai  is 
ofK^nition  of  lijrature  of  the  airotid,  the  first  rallying-poiot  is  the  inr 
of  the  sterno-inastoid,  and  nnlil  that  is  made  dear,  nothing  else  shoutd 
the  operator's  mind  ;  the  second  point  is  the  npper  border  of  thr  iinttnV 
iH-'lly  of  the  omo-hjoid,  and  it  is  not  till  this  is  found  and  druwu  downwtrd^ 
timt  the  artery  itself  need  l>e  thought  of.  During  the  deeper  disscxtioD  th« 
wound  must  be  held  ojx^n  with  blunt  hooks  or  copper  spatula?,  and  this  dutj 
should  if  |K)S8ible  be  entrusted  to  a  ^tingle  assistant.  If  Lmu  uudt^rtitke  it,  nor 
ia  sure  to  pnll  more  strongly  than  tlie  other,  and  thus  disturb  ibo  reUtionff 
the  8Uj)erficial  wound  to  the  deeper  pans. 

Having  reached  the  sheath,  the  next  step  of  the  operation  oontiiU 
exposing  the  arurrj*,  and  is  one  of  fjjrcat  delicacy.  The  object  uf  ih- 
is  to  open  the  sheath  in  such  a  way  that  the  needle  can  1>e  |>assod  \- 
and  the  external  coiit,  and  at  the  same  time  to  separate  tlie  artery  from  ii 
sheath  for  as  short  a  (listjin(*e  as  itossihle.  Separation  of  an  artery  fi 
sheath  cuts  off  the  hloo<l-Hup])ly  of  its  coats,  as  this  is  derived  fWmi 
vnsonun  which  ramify  in  the  sheath  :  if,  therefore,  tlie  artery  be  tte|Mi 
rxtensivi'ly,  the  iaolatt'd  part  will  sluugh.  At  the  same  time,  it  is  very  imp< 
tunt  that  the  arterj-  be  really  sc]>iirated  cleanly  from  the  shealh,  as  if  tlm  I 
done  a  smaller  amount  of  tissue  is  included  in  the  ligature,  and  the  divistoi 
of  the  inner  and  middle  coats  is  mt«'e  [lerfectly  ciTccted.  Perfect  rlrnnirig  o 
b'.'  arteri',  mt'fcover,  greatly  facilitates  the  passage  of  the  needle.     If  wr  eul 

artery  thntUirh,  it  i*etrai;*ts  within  its  sheaili,  leavii»g  tliat  alt-nrbe  I  to  U 
surroundin;;  part*.  This  clearly  sliDwa  that  the  sheath  is  morv  adherent  to  th4 
aurruundini;  |)arts  than  to  the  external  coat,  and  that  the  loosest  tinsne,  throneli 
which  the  needle  will  pass  moat  readily,  is  that  between  the  aheatli  ami  th4 
outer  coat.  In  fact,  if  the  artery  \w  properly  cleaned,  it  is  very  unliki*lr 
any  mvidt'tit  will  hap|>en  in  pissing  the  needle. 

It  must  not  Ik.*  forgotten  that  some  of  the  larger  arteries  are  encl<.»se*J  in 
fclieath  derive*!  from  the  fascia  of  the  jwrt,  and  it  is  important  nut  to  cuufooui 
this  ^nth  the  true  sheath.  Thus,  the  carotid  artery  is  enclosed  in  the  vheadi 
of  otTvical  fascia  common  to  it.  the  jugular  vein,  and  the  pneuraogaatric  nrrri^ 
and  in  this  case  the  operatftr  will  have  to  op<'n  the  true  iiheath  of  tho  nrt<^r 
aftrr  having  exp<»acd  it  by  t>i>ening  the  common  sheath.  TI)0  siiiiith  of  m 
artery  may  usually  be  reciignised  by  the  small  vesaels  that  ran  be  ewn  nwnifr^ 
ing  in  it,  while  the  external  coat  is  almost  white,  like  the  ctinjuncciva  aoi 
the  sclerotic  of  the  eye  resi>ectively.  Syme's  rule  in  cleaning  au  artery,  "t 
diawjct  down  till  the  '  white  coat  of  the  vessel '  comes  inU.>  view,"  is  fonndd 
iqjon  this  fact. 

The  sheath  is  opened  by  pinching  it  up  with  the  forceps  and  applyioi; 
knife  horizontally  i  Fig.  132).  The  jKiint  should  nover  he  used,  nor  the 
turned  dowuwanJs  against  the  artery,  us  an  incuiutious  movement  cr  the 
pulsation  of  the  vesKcl  might  causf*  it  to  be  wounded,  [f  the  whitk?  coat  of  tj 
HftA^TV  dt^N^s  not  (*onie  into  vi<<w  iit  once,  it  will  Ih.^  bn'ausc  tbe  abestli  is  n 
completely  tiividi^l.  and  the  o^M^rator  unmt  then  pinch  it  up  again  in  uacii; 
ihr  Kume  ])lacc,  and  again  cut  the  areolar  tissue  sei&cd  in  the  furLt-|af^,  Tl 
appokmnoe  of  the  whito  external  coat,  and  the  exceedingly  looae  areolar  t 
whioh  (^miea  into  view,  show  him  when  he  has  contpletely  ojwnvd  tb*:  shcttth 
He  then  cat^^hen  hold  of  the  edge  of  tbe  o])6Qiug  he  ha*  rondc,  and.  puUiog 
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outer  one.  The  divided  coaU  an*  wfmrnied  for  a  flbort  di»tttD''e  from  the 
<?xk>nial  coat  and  turned  upwards  and  downwards  into  the  lumen  of  the 
vend. 

Thr  firet  chauirr  t)iiit  takes  iihu-f  nfter  thr  iijtplication  of  tho  ligature  Ih  thr 

FomatioB  of  tlie  Internal  Coa^ulom.     V'j*r  the  first  fen'  Iioiira  Lhere  is 

f  ••  if  any  apfM-aniiK't'  of  this  ;  hut,  witiiin  ahout.  t.\vi'nty-four  or  tiiirty-six 

'  iii>  after  the  apitiication  of  the  hyatnre,  a  rcajjuluin  will  usually  be  found 

nteitding  e«tmc  distance  from  the  lijratun'  and  adherent  l>y  it**  i>ase  to  the 

•njarwi  part  of  the  vessel.     The  part  in  immediate  wutnct  with  the  divided 

"iiior  and  middle  e<tatfi  will  by  this  time  bo  found  to  t>e  of  a  yellowiflh  ur  bnfl' 

ikmr^owinj:  to  its  beiiij/  infiltrated  or  replai'od  hy  the  inflammatory  exudation 

tWiic-li  ItBA  been  jxture*!  not  in  the  hdiluni  of  the  cul-iU-aac  formed  hy  the  tiirn- 


W|r.  157.— KemoT»l  Art*rj', 
fta}'-*(x  luMim  iin*r  Aiu- 
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"*^  in  Ward*  of  the  divided  coate.  Aliont  the  third  day  the  clot  (Figa.  1:^7 
^  IJIK)  will  l»e  fimnd  to  Ije  conical  in  form,  firmer  in  KtniL-tnre,  and  more 
"••"W^L  to  the  inner  coat  of  the  artery,  and  by  this  time  it  extf^nds  most 
'l^iwrntly  an  far  as  the  nearest  bmnch  given  off  from  the  vesficl  above  the 
"pUmnj^pjg  i;si)).  It8  l>ase  is  more  distinctly  decolorise*!,  the  remainder  Umu^' 
"^  •  'iwk  ]mrple  or  maix)on  colour.     It^*  apex  lies  loose  and  flouting  in  the 

*V  further  chanspps  timt  wear  within  the  artery  are  the  same  as  tboee 
"^^v  dcg<TilKMl  aa  lakinjr  phuie  in  the  pennanent.  clnsure  of  a  divided  vessel 

I  Home  caAeflv  there  is  an  imiterfed  formation  of  the  internal  coagnlam,  or 
1  total  abeence  of  it  should  u  branch  ai'ise  iimuediately  a}>ovo  the  liga- 
In  other  case&,  the  insutticient  formation  of  the  coagulum  is  apparently 
Co  the  ormstitutional  condition  of  the  patient.     SomctimcH  the  clot  seeum 
*  uiuWiTo  a  kind  of  diKintegmtion  or  li(juefiu.Hion  after  it  haa  ba»n  formed 
i^.  Ji<)).     This  I  havesc'-n  hap]tcn  in  aoaiieof  ligature  of  the  carotid  urtery, 
idi  death  occurred  from  visceral  disease  ten  weeks  after  the  operation  ; 
If)  the  femoral,  in  cases  of  pyaemia. 

Hien  an  artery  ia  ligatured  in  ita  continuity  the  coagulum  formed  in  the 
ntl-iU-Mc  \^^  9*^%\\tm  so  abundant  hk  that  on  the  proximal  side  of  the 
In  other  rcHpects  the  internal  ehauL^es  that  ixrcur  are  identical  on 
two  sides  of  the  Ugatare. 

r  y  S 
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bnl  sliould  seek  solely  the  first  rallrin^-point  :  then  the  ficcood  :  then  Itie 
thinl,  if  there  t8  one;  anil  £u  on,  till  he  reiieheti  the  vesael/''  Thus  iu  Uie 
o|)crutioii  of  lipature  of  the  cnn>ti<],  the  first  rallyiiijf-point  is  thr  inm'rc>l&r 
of  the  sterno-mtiaioiil,  and  until  that  is  made  clear,  uothinfrflse  alKtuM  oocnpr 
the  operator'fl  mind  ;  the  8ecx)nd  point  is  the  upper  border  of  the  ant^ior 
Itelly  of  the  omo-hyoid,  and  it  is  not  till  this  Is  found  and  drawn  dowuwanh. 
thftt  the  artery  itself  net-d  be  thouo;ht  of.  During  the  dcffwr  dia*ifction  Uie 
wound  mnat  lie  held  open  with  hlunt  hookfl  or  copper  sfrntuhe.  und  ihiH  dutj 
should  if  possible  be  entrusted  bo  a  single  assistuut.  If  two  uudertiiko  it,  onr 
i»  sure  to  pull  more  strongly  thnn  the  other,  and  thus  disturlj  the  relation  of 
the  superficial  wound  to  the  deeper  pares. 

Haviuff  reached  the  sheaib,  the  next  step  of  the  operation  ooiisistiiii 
expttsin^  the  artery,  and  is  one  of  j^reut  delicacy.  The  object  of  tip- 
is  to  open  the  sheath  in  such  a  way  that  the  needle  can  l>e  passed  I- 
and  the  external  cout^  and  at  rhe  same  time  to  separate  the  art«ry  from  itt 
sheftth  for  as  short  a  distnnrx'  &s  possible.  Separation  of  an  artery  from  iu 
sheiith  cuts  off  the  blood-supply  of  its  coats,  as  this  is  derived  fhmi  the  vtB 
vasonim  which  ramify  in  the  shfuth  ;  if,  therefore,  the  artery  be  irepflntad 
extensively,  the  isolated  part  will  slou^rh.  At  the  same  time,  it  is  very  ioipdr- 
tuut  that  the  arlcr}'  be  really  separates!  cleanly  from  the  sheatfi,  us  if  this  ii 
done  a  smaller  amount  of  tissue  is  included  in  the  ligature,  and  the  dinnioo 
of  the  inner  and  middle  coat*  is  more  jxjrfectly  effected.  Pirfect  ('leaning  erf 
the  artery,  moreover,  greatly  facilitates  the  passage  of  the  neeillc.  If  we  rut 
an  artery  tlirough,  it  retracts  within  its  sheaib,  leaving  that  att^kcheil  to  Uio 
narroundinir  piirls.  This  clearly  shows  that  the  sheath  is  moir  adherent  U>  the 
sarroundin^'  parts  than  to  the  external  coat,  and  that  the  loosest  tissue,  through 
which  the  needle  will  ]>a8s  most  readily,  is  that  Ktween  the  sheath  and  tW 
cater  CfuiU  In  fact,  if  the  artery  be  pr(i|>erly  cKmued,  it  is  very  unlikely  tbai 
liny  accident  will  hup|M.'n  in  {tiis^iug  the  needle. 

It  njust  not  be  fon^otten  (hat  some  of  the  larj^r  arteries  are  enclosed  in 
sheath  derived  fr(»m  the  fascia  of  the  ]>art,  and  it  is  important  not  \x\  cunfutuid 
this  with  the  true  sheath.  Thus,  the  carotid  artery  is  enclosed  in  the  sheath 
of  n'nieiil  fascia  common  to  it.  the  jugular  vein,  and  the  pneum(»g»6tnc  D«rre| 
and  in  thi!»  iv\sft  the  operator  will  have  to  open  the  true  sheath  of  the 
after  having  tx|><wod  it  by  ofwning  the  common  sbeaib.  The  sheath  of  ta 
Artery  may  usuullv  be  ifeognised  by  the  snnill  vessels  that  can  bo  seen  ramilV- 
ing  in  it,  while  the  exteninl  coat  is  almost  white,  like  the  conjunctiva  aod 
the  Jtclerolic  of  the  eye  re«|»ecti\ ely.  Syme's  rule  in  cleaning  an  Hrtrry,  •'la 
dissect  down  till  the  *  white  coat  of  the  vessel '  comes  into  view.'*  x*.  foandrd 
upon  thtH  fact. 

The  sheath  is  opened  by  pinching  it  up  with  the  forceps  und  npplyiafr  tin 
kuife  horijuintally  (Kig.  I.S2).  The  |>oiMt  Khonld  never  Ite  nsed.  nor  the  hlsiW 
turned  downwanls  against  the  urt4>rA\  as  an  int^ntitious  movement  cr  the  mere 
pulsation  of  the  vessel  might  cause  it  to  lie  wounded.  If  the  whiti*  ociat  of  the 
arU-ry  does  not  come  into  view  at  oni*c.  it  will  be  btvause  the  -  ^  nri 

oimipletely  divided,  and  the  operator  muKt  then  pinch  it  up  olm  trilj^ 

the  samtr  pliu-e.  and  again  out  the  aix*ol:ir  tissue  seized  in  the  furc-epK,  Ttw 
appoaranotr  of  the  white  external  coat,  and  the  cxtvcdingly  loose  anwUr  (!■■» 
which  comes  into  view,  show  him  when  lie  hiui  completely  ojiened  the  ahealh. 
He  then  catches  hold  i>f  thr  edge  of  the  o|)eniug  ho  haa  made,  and,  puUio^  it 
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d|9ui)dfi    bare  diminiflhe(]   the   frcqiioncy  of  secondary    hajmorrha^e   in   the 
lltoe   proportion   ok   thoy   hdvo   diminished   pyremitt  and    other    nnhealttiy 

Should  tli«  ligature  be  oomposed  of  an  irritatixig  material  which 
|lwi  to  rat  it*  way  tbrougb  the  hgiiturod  veasfl  by  ulceration,  a  lucalised 
Inflarotnatioii  with  suppuration  is  kept  up  in  the  immediate  neighbourhood  of 
the  injured  j>art  of  the  artery.  A«  a  ruk*  this  process  is  closely  limite<l  to  the 
imiDfdinte  (ioi;:hlH>arho<Ki  of  the  ligature  ;  and.  hy  the  time  the  noo>e  ulcerates 
through  the  external  coat,  repair  is  safficicutly  aiUanced  within  the  vessel  t4i 
rtroder  it  capable  of  withstanding  the  force  of  the  blood-stream — the  firm 
adhesion  of  the  clot  to  the  inner  coat  serving  nnder  these  circumstancee  the 
import-iuit  purpose  of  breaking  the  direct  impulse  of  the  wave  of  blood  upon 
the  ul'W  tissue  dosing  the  vessel.  There  are  two  sources  of  dauger  in 
conneclioD  with  the  coming  away  of  the  ligature  :  either  the  slougbing  may 
K-  to<-»  extensive,  or  the  ulceration  through  the  artery  may  take  place  before 
tlwf  reparative  material  within  is  sufficiently  firm.  Too  extensive  sloughing 
may  arise  when  tlie  artery  is  tied  in  its  coritinuity,  from  the  vessel  having 
been  sepamted  from  its  sheath  to  too  great  an  extent  during  the  dissection 
requirvd  to  expose  it,  and  its  nutrient  vessels  consequently  being  divided  in 
gruht  numbers,  b*>  as  to  dcj»rive  that  p<jrtion  of  the  cojits  of  tbe  vessel  of  its 
vaeoolar  supply  ;  hence  the  danger  of  i>a«aing  a  spatula,  director,  or  the 
handle  nf  a  scalpel  under  the  artery,  and  al»j  of  applying  several  ligatures 
or  a  tingle  wide  oue.  When  the  artery  has  l)een  divided,  sloughing  is  most 
ooaunonly  the  result  of  sejjtic  processes  going  nn  in  the  wound,  especially 
if  tbe  artery  have  been  cut  Iong»  so  that  its  free  end  is  bathi'd  in  the 
deoompofting  discharges.  Premature  ulceration  of  the  vessel  may  occur 
frotn  the  use  of  too  tbick  a  ligature,  which,  by  causing  greater  irritation, 
h— trnn  the  process  of  separatioo  ;  from  excessive  degeneration  or  inflam- 
macory  softening  of  the  arttry  at  tbe  point  ligatured  ;  or  ft-om  unhealthy 
prooeaMft  occurring  in  the  wound,  especially  the  pressure  of  pent-up  decom- 
poifaig  discharges.  As  soon  as  the  ligature  has  ulcerated  through  that 
porticMi  of  the  artery  which  is  included  in  its  noose,  it  becomes  loosened 
and  vparatee  ;  frequently  t>eing  thrown  off  with  the  dis<'hHrges,  or  becoming 
dateehed  on  the  slightest  ti-action.  The  prriml  of  the  $tparafion  of  ihr 
Ugoiur0  depends  u|»on  the  size  of  the  arfery  and  the  thickness  of  its  coats 
and  of  tbe  ligature  itself.  From  the  radial  or  uhiar  arteries,  it  is  usually 
detached  by  the  eighth  day  ;  from  the  femoral,  iliac,  or  subclavian,  about  the 
vizleenU)  or  iwentiefh  day.  In  some  casit*  the  ligature  may  remain  attached 
for  ft  ranch  longer  period,  owing  to  the  inclusion  within  its  noose  of  a  bit  of 
nerve,  ur  muscular  sulistant-e.  In  order  to  hasten  the  sepaiution  in  these 
moderate  tnictlou  and  occasioual  twisting  of  the  ligaciiie  used  to  be 
pnetMcd. 

The  Ugatnre.— The  Iwst  material  to  use  for  tying  an  art^Ty  has  been  the 
anbjccl  of  luiirh  experimi'iiial  injtu'y  ami  abundant  discussion,  and  can 
hardly  ytt  U-  said  to  be  liinilly  dctcnnincnl.  Ligatures  may  bo  divided  into 
tvo  diief  classes  :  first,  those  intemled  Ut  cut  through  the  artery  by  a  gradual 
prooGM  of  ulceration,  au<l  then  to  be  removed  from  the  wound  ;  and  secondly, 
iiitendc<l  to  be<'oujc  enclosed  in  the  wound  during  the  prwcss  of  healing. 
ail2ier  to  remain  |»erniuneuLly  eucapsntcd  or  to  bo  absorbed. 

I.  Until  about  twenty  yeai's  ago,  when  absorbable  ligatures  were  reintro- 


438  ARREST    OF   ARTERIAL    Il^KMORRUAaS. 

diicod  into  practice  in  connection  with  the  antieeptir  treatment  of  wnunda.Of(- 
\Ttft  mnjority  of  Surgeons  umde  use  of  iit/ahtrfjt  ivhirh  urrr  rfnwv^ii  from  tft^ 
wound  after  kormff  cut  throuffh  t/u>  arhrtj  /»//  a  ffjoo'ss  of  uUnation,  Tbf 
material  ronimouly  eiupl(»yed  with  (his  ohjeet  was  either  "dcntist/K  silk  "  nr 
ooniprcwsed  whipr<»nl  well  wnxed.  The  ligattire  was  waxed  for  three  rcoMiu: 
fiwt,  to  make  it  more  easy  to  tie  when  the  operator's  hands  were  slipperr  with 
bloiKl  J  Hetiondly,  to  prevent  the  danger  nf  the  knot  Hlippin;;  after  it  had  been 
tied  :  and  thiitlly.  to  render  it  h8  far  as  {K>8sible  non-ahsorlH'nt,  and  ihiu  to 
prevent  ita  taking  np  septic  matter,  and  becoming  needlcHxIy  irntatiii;;.  lu 
the  ahsenee  of  antiseptic  pr^'cautions,  however,  this  h\»t  objei^t  wuk  hat 
imperfectly  attained.  The  lij^ature  always  became  imprcpfnated  with  tbr 
products  of  putrefaction,  and  thus  acting  like  a  setoti  produr^d  a  suppnratin^t 
track  in  its  conrHc.  Inflammation  and  suppuration  were  thmi  kfpt  up  unii) 
the  lijcature  separated  and  the  nource  of  irritation  was  removed.  Thtw  no  trut 
repair  conld  take  plat^o  outside  the  ligatni'ed  ve«»*I  till  aftrr  tin*  removal  irf 
the  lignttire.  In  (he  vast  majttrity  <»f  cases,  however,  the  proi-issaes  of  repair 
j^oinc  on  inside  the  vessel  were  Kuflicienl  to  dose  it  aafely  ;  and  thng  hicroor- 
rhage  on  the  separation  of  the  ligature  was  uf  comjiarativuly  rare  occurrence. 
As  htt  already  been  stated,  the  iwritMl  at  which  the  process  of  ulci.'rttiHni 
Lhron*;h  the  cxtcnud  coat  was  compU-ted  varied  with  the  sixe  of  the  artery  and 
the  thickness  of  the  ligature.  Mulguigiie  [wiuted  out  that  the  size  of  the  ligra- 
ture  also  exercised  a  marked  intlnence  on  the  time  at  which  it  came  away  ;  the 
thicker  the  ligatnre  the  gitniter  the  irritation  it  eicited,  and  the  sooner  was  the 
pr<H-csfl  of  ulceration  through  the  vessel  completed.  The  finest  tlireml  poMiMe, 
provided  it  was  of  sntticient  strength,  wob  used,  as  tlnreby  the  daogvr  «l 
jtrcmature  separation  was  to  a  gretit  extent  uvoided,  while  at  the  same  time 
the  inner  ami  middle  coats  were  more  cleanly  divided.  In  some  rare  cmb^ 
as,  for  rxauiplc,  when  the  ooat«  of  the  aiteiT  were  sofleni^l  Viy  innanimatidd, 
a  thickiT  ligature  was  used  for  fear  of  cutting  through  the  rxt^nial  fxiAL 
If  it  were  intended  to  remove  the  ligalare,  one  end  was  cut  short  and  thr 
other  brought  out  of  the  wound  at  the  n»08t  otmvenient  [art.  Both  ends  of  the 
ligature  on  the  main  artery  iu  an  amputation  were  lefl,  and  knotted  togtithcr 
;is  a  distinguishing  mark.  After  the  first  four  days  the  ligatures  on  the 
smaller  vesscU  wore  gently  pnlled  to  see  if  they  were  loose.  The  ligature  oa 
the  main  artery  was  not  toudied  till  after  the  tenth  day  in  the  arm,  and 
fourtwnth  in  the  lower  limb. 

liigatures  are  scarcely  ever  applied  in  this  way  ut  the  pre:ient  time,  boi 
may,  of  coursi*,  tmp|>4tn  ttt  the  Surgeon  to  be  place<3  in  cinMimatanoes  to  w 
prefaircd  alwctrbahh-  hgarurcs  may  not  he  at  his  command. 

^.  Liijaiurrn  whi/h  beeonif  f/irloxcJ  it*  thf  wottruf  tinn/Uf  the  ffroe4!asof 
<hui  remain  prrmauruthf  riicapauhti  m'  Itrronie  nhaorhfii. 

Wira  IdgatarsB  have  In^en   ust.'i]  witli  this  intention  in  Aiocriea. 
idea  originati'd  with  Physick  and  Lcvort  of  Alabama,  who  performed  ae 
experiments  with  threads  of  gold,  hilver,  platinum,  and  lead.     Iliey  U 
that  with  these  the  arteries  t>f  uninial.t  could  Ix;  successfully  tied,  and  ihati 
material  of  tlie  ligaluri!  Iving  nnirritnting,  no  evil  fn>m  suppunUion  ei 
When  the  ends  of  the  ligature  were  cut  <»ff  clost*  to  the  veswl,  it  was  f< 
that  the  Huiall  metnllir  noose  liccame  cmljedded  in  a  iHrllnlar  capsnle.     F 
4ome  n^ason  thin  means  fell  into  disuse,  until  it  was  revived  by  Marion  Hjnk*. 
At  his  suggestion  1  tried  it  in  several  casts  uf  amputation  and  oLher  nifgieai 
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I    lioaring  tiflanefl,   it  is  at  least  as  easy  to  ligatnrc  the  vessel  as  to  t>vi8t  it 

fficicDtly. 
I  'i.  With  refpTpnt!!*  to  the  oomparativt*  freeflom  from  swonilary  La?nn)n*hajri', 
I  we  have  fpw  dat^i;  hut  all  those  Sui^'eona  whu  liuve  exiensively  employed 
I  tonioa  agree  in  stating  that  it  is  very  rarely  followed  hy  secondary  hajmor- 
F  rtmc?,  The  same  may,  however,  l>c  said  with  e'luul  tnith  of  the  liguturc  as 
I     DiwiHt  the  jtnrHont  liiue. 

I        it.  The  t^irsion  of  artories  \v\\»  Htronply  advocated  on  the  iLrronnd  thut,  whilst 

I     ^utt*'  ftp  safe  as  the  ligature,  there  would  after  its  employment  lie  less  liahility 

I    to  iufiummation  and  suppuration,  as  no  foreign  body  was  left  in  the  wound. 

L^W  argument  was  used  especially  hy  Amussat ;  Manec  and  otliers  maintained 

^Hh  the  twisted  end,  of  a  iart,t'  arteiy  at  any  rate,  is  in  reality  a  foreig^n  body. 

I    4t  llie  present  day,  when  the  treatment  of  wounds  is  so  much  better  under- 

I     'ood  than  it  whs  in  their  time,  these  argumentB  are  of  but  little  pmctioul  im- 

I     pjttauci;,     Wc  know  that  a  piec^  of  dead  tissue,  the  size  of  the  twisted  end  of 

I     *o  »«<ry,  lic^-omes   spwjdily   buried   in    the   exudation  that   forms   during 

I     ^fr  fiw  twenty-four  hours  after  the  infliction  of  a  wound,  provided  that  the 

I     ''vitr  is  pnijK'rly  draino(i,  aud  the  surfaces  brought  accumtely  toj^ethcr  and 

I     **ptat  rrst ;  and  that  under  these  circumstances  it  is  readily  absoritetl  witl)Out 

I     "Qsin;;  inflammation  or  gui>pnratton.     In  fact,  it  acts  as  an  irritating  foreign 

^y  only  when  it  remains  uncovered  and  undergoes  decomposition.     The 

•o*e  is  true  of  the  ligatures  in  common  use  at  the  present  day.    On  the  other 

I  "•nd,  the  old  silk  ligature,  the  ends  uf  which  were  left  hanging  ont  of  the 

I  ■^nd,  infallibly  acted  u**  an  irritant,  and  excited  suppuration  in  its  track. 

''^on,  thcrcfon.',  undoubtedly  presents  advantages  over  the  old  silk  ligatua\, 

'^J*!  is  et^oally  safe  and  no  more  likely  to  interfea*  with  pnmai7  union  than 

*■  abiorliable  ligature.    The  latter  possesses,  however,  the  advantage  of  much 

J^'^B^ter  ease  of  application,  and  is  therefore  preferred   by  the  majority  of 

^*  PORCIPRES^UUE  is  a  mode  of  arresting  haemorrhage  which  has  been 
"Commended  as  of  use  in  certain  cases  by  Sj^nct-r  Wells,  Koel)erlc,  and 
'^'■Ui.  It  consists  in  sei7.iug  tlie  end  of  the  vessel  in  a  pair  of  forceps  having 
**^c*fi^  short  bla^les  somewhat  deeply  serrated,  and  lung  strissior  handles  pn>- 
^|*^*d  with  a  catch  (Fig.  1-JK|.  The  fnrce|)K  can  lje  cIoriI  with  suflicient 
*^B  to  crush  the  end  of  the  vess'-'l  between  the  blades.  The  form  of 
••^sppB  represented  m  the  figure  ih  that  invented  by  Spencer  Wells,  which 
"  Certainly  tbo  most  eonveuiont  aud  ctficieut.  The  use  of  these  forceps  as  a 
'***»porarT  means  of  an-esting  hieniorrbage  has  already  ife^n  alluded  to.  When 
''^^rri  in  thi^  way  it  will  faMjuently  be  found  that,  on  relaxing  their  hnld  after 
'  «•'  s  no  hlei'ding  takes  place.     Under  these  circumstances,  ezpcri- 

^J*'--  . Uiat  the  chwniv  td*  the  veasel  is  as  safe  as  that  ettected  by  torsion. 

**onld  the  Surgeon  wish  u*  make  the  arrost  of  bleeding  still  more  certain,  he 
****?  give  the  fort3t?|>s  u  few  turns  while  removing  them,  aiitl  tJiiis  apply 
v^*^ion.  Forripreswire  is  cn-casionally  useful  in  deep  wounds  in  which  a 
^%tiiK  auinot  be  applied.  In  these  C4isc«.  in  order  to  make  the  closure  of  the 
^^mI  Bftoi*  certain,  the  fon:eiis  may  be  left  in  the  wound  for  twelve  or  twenty - 
"*Ur  boon  and  then  carefully  renn>vud. 

5,  IjdATMiK  iK  the  means  to  which  Surgeons  commouly  have  reconrse  for 
Warrwl  *tf  hnrmonhage  from  ivonnded  arteries. 

The  Ligature  was  iinduubtedly  employed  to  a  considerable  extent  by  the 
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siip^Kjrtcd  by  pebbles  at  a  short  distance  nbove  the  bottom*  to  nfTon 

wntor  that  bIowIv  snbRities  to  accumulAte  in  and  keep  it  from  caminir  into 

oontoot  with  the  hunks  of  gut  which  at*c  phuMMl  lo(JHi;)y  iti  th(^  up)" 

the  vessel.    The  process  of  preparution  i^ol'S  on  iK'St  in  a  cool  place,  m. 

hii  v.o\\i\im\^  Jut  two  monilif  at  Ififtjsi ;  and  the  gut  poe«  on  impmvin^  for  » 

unhmitcd  time  if  retained  in  the  siune  oil." 

Hxcellcnt  results  wei*e  ot)tuined  uith  the  ^ut  prepared  in  this  way,  bat  tbe 
length  of  time  i*e»jiiiitMi  before  it  was  lit  for  use  formed  a  serious  objection  !«» 
the  process.  Lister  therefori^  undertook  a  series  of  ex|H.'riment.H  with  vsrion* 
reap;nU  in  the  hope  nf  finding  some  equally  efficient  and  tnon.'  mpid  mt-thiid. 
Among  the  subst^mce^  with  which  he  experimented,  chrttmic  Jicid  was  found  i" 
give  the  best  rosnlts  ;  but  if  this  is  nsed  alone  or  too  stronsr.  the  gut  ttccciuia 
over-prepared  and  as  nniibKorl:)abIe  as  a  wire  lijrature.  The  method  of  pnr- 
paratiou  finally  adopti-d  wus  the  fullowing  :  Dissolve  one  palt  of  rhrooiic  acid 
t!)  4,(MM)  pnrts  of  diHtilltif  water,  and  add  to  the  solution  -'oo  parts  <tf  paw 
carbohc  acid  or  altsotute  plieuol.  Place  in  the  solution  a  qinintity  of  i.'i^oi 
equal  in  woijrht  to  the  carbolic  acid  :  the  gut  must  not  bo  in  loose  hanks,  but 
Wound  round  some  solid  bmiy  to  prevent  its  untwisting  while  soaking.  If  tci" 
much  jrnt  l)e  added,  it  will  be  nnder-prepftred  and  soften  in  the  wound  ;  if  W)" 
little,  there  ii»  a  danjjer  of  its  l>ecoming  ovor-pa'pared  and  iinahsorlmble.  SX 
the  end  of  forty-eight  hours  the  pre]  mration  i«  com  piece,  and  tlie  gut  msy  1« 
removed  and  dried.  Another  mode  of  preparing  the  gut  is  as  follows  :  Tilt 
Hve  |iartfl  by  weight  c»f  catgut  (wound  uk  above  on  Home  solid  l>f>dv)  ssii 
Immerse  for  twelve  hours  in  rhmmic  acid  1  part  and  dijttilled  water  I"" 
partH  ;  trari(«f<T  after  removing  the  eAcc?*  (»f  liipiid  with  a  cloth  iniii  I'*" 
|iartfl  of  sulphurous  acid  (,H.  1'.)  :  m  twelve  hours  take  it  ont  and  dry  it*  -M 
•oon  ui  it  is  dry,  it  is  to  be  placed  in  a  1  to  .*>  solutiou  tif  eorboliu  arid  in  uil 
and  it  is  then  fit  for  use  ;  or  it  may  be  kept  dry  and  pnt  in  a  1  in  2U  wstrrj 
eoluti«m  for  a  i|uarter  of  an  hour  before  it  is  used. 

Max  Schede  of  Ihimhurg  has  usetl  catgut  pn-jwvd  with  pr-rrhlori'le  "' 
nuTcury  with  jK*rfectly  sntislaclory  resulLs.  The  catgut  is  wound  mi  a  gl» 
it^'l  and  ptiioe<l  in  a  1  per  cent,  solutiou  of  corrosive  sublimate.  The  tbinitf 
ftirtA  remain  in  six  hours,  the  thicker  twelve.  The  catuMit  is  Uu^  renMnfd 
and  placed  for  twelve  hours  in  absolute  alcohol,  wtien  it  is  rea<ly  for  nse.  tti* 
kept  rill  r«'quired  in  the  alcohol. 

Thr  faU*  of  a  prepureil  catgut  lipiture  in  a  woun<l  has  been  the  subject  of 
mooli  discaiKsion.  The  examination  of  ligatures  applied  in  aninuiU.  uid  «■' 
m»ci»^  of  gut  used  as  euturvs  aiid  ligutua*s  in  the  huumnsubjtvt,  ha«,  hoKvrtr. 
lotembly  clearly  pmvwl  that,  providwl  all  goes  w<ll,  tfie  following  »JuiDg» 
^ttwr.  Within  a  !%hort  time  of  its  appliraiion  the  carbolic  tund  or  other 
ftiillirptio  it  i-ontaiuH  dit1ufu«  out  of  it  jinii  the  catgut  then  liccomes  •  perfi 

x.iting  thread  of  tibrons  tisane,  and  has  no  tendency  tn  excite  in 
iktMi  It)  itJt  neighbourhood.     It  mav,  however,  bef^mie  iiTitating  if,  after 
carbolic  arid,  it  dc(V)m]K>ses  (»r  U-comeji  soaked  in  decom|HKPtiiig  disci 
^|k  state  it  pnsrnt^  no  advantage  ovtT  an  ordinary  silk  or  hrmp  lif 

it  ii  ICBfi  safe,  aK  Ity  its  prrtiiatiire  i*o|u*iiing  it   may  Irave  the  enteni*' 

i-cforc    ivjmir    has    sutHciently    advanced    internally.    I' 

•  •nipoftition  by  the  antiseptic  treatment,  it  becomca  \nT0^ 

e  granulation-tisHue  developed  in  the  procesa  of  repdr  ^ 


id.  In  properly  prepared  cott^ut  the  ahBorption  proceeds  solely  from 
rfa<TC,  the  ligature  ewelliii'r  ftud  softenin;;  but  little.  If  sueh  h  lij^atare 
unined  when  partially  ubeorbed,  it  will  Ik.-  found  that  tlie  surface  has 
ft  smcMith  outline,  Iteinfj  eaten  DUt  into  bollowH.  which  are  tilled  with 
tring  the  appearance  of  leucocytes.  Occasionally  a  fe\r  larj^er,  raany- 
bod  cells  are  met  with.  In  an  imperfectly  prepared  ligature  the  cells 
5  seea  penetrating  deeply  into  tiie  aubstanre  of  the  gut  between  the 
a  of  fibrous  tissue.  Fig.  141  represents  the  surface  of  a  piece  of  ear- 
l  catgut  .'f  -in.  in  thickness,  used  as  a  deep  stitcli  in  a  wound  treated 
fticaily,  and  heided  by  the  first  intention.  It  was  removed  at  the 
f  six  days,  and  was  still  tough  and  strong,  Injing  only  superficially 
red,  about  one-fifleeuth  of  its  tliickntss  having  disapjH'arcd.  Tlic  gut 
epna'd  by  the  old  process,  without  chromic  iieid,  and  had  Itecn  in  eurliclie 
about  three  years.  A  ]iortion  of  the  same  hank  had  been  successfully 
)  ligature  the  femoral  artery  in  a  *^ise  uf  [xipliteal  aneurism. 
illy,  as  has  been  shown  by  Lister,  the  ligature  completely  di8a|>i>ear8,  a 
ing  iif  new  fibrous  tissue  being 
pcd  round  the  vessel  in  its  place, 
the  artery  is  not  cut  through, 
mtinnity  of  the  external  coat 
ling  oninterrnpt^.  The  inner 
kiddle  coats  are  as  a  rule  cut 
h  in  the  application  of  the  liga* 
but  should  it  \)e  thought  advis- 
ot  to  do  this,  as  in  the  case  of 
)f  the  larger  arteries,  it  can  be 
i  by  using  the  thickest  obtain- 
at,  and  employing  less  force  in 
rlication. 

nsi'  of  the  ciitgnt  ligature  luts 
iwever,  been  limited  to  wounds 

I  aniiseptically,  and  good  results  have  been  obtained  in  cases  treated  l»y 
netho<ls.  In  these  eases  the  fate  of  the  ligatuiv  is  less  certain.  If  it 
ss  baricd  in  the  coagnluble  exudation  which  united  the  yurfaccA  of  a  well- 
]  and  pt-rfectly  rest^-d  wound  in  the  first  few  hours,  it  is  prol«cted  from 

E'tiiio,  and  then  follows  the  course  above  described.     If   it  should 
thtftl  in  septic  discharges  it  soflens  rapidly,  and  the  knot  is  uso&lly 
r  like  a  small  slough,  or  the  ligature  may  break  up  and  disappear 
her. 

changes  that  occur  within  the  artery  after  the  application  of  a  ratgnt 
V  do  not  differ,  so  far  as  is  known,  from  those  following  any  other  mo<le 
■ting  arterial  htemorrhagc. 

use  of  the  catgut  ligature  has  not  been  altogether  nnattended  with 
it*.  These  have  been  due  in  most  cases  to  premature  noftfnirtf/ of  the 
to  slipping  of  Ote  knot.  The  premature  softening  is  due  to  imperfect 
lUion.  The  older  method  itf  preparing  wirbolised  catgut  occupied  at 
wo  montlis,  and  even  then  it  was  occasionally  under-prepare<l.  This 
at  has  been  less  frerjuent  since  the  employment  of  the  new  form  of 
led  by  means  of  chromic  iicid.  The  clipping  of  the  knot  is 
t  to  the  gat  l>eing  too  rigid  to  lie  closely  ;  such  gut  should  never 


't»y»  III  (111  UMplk'  w-'iiiitl  Snrfucf  •.•!  ■•nttftit 
iM  KpUttinj;  lip.  l^tirfK-jrtcNrMtrr  it  tiinl  wiut<i<'r 
into  tttr  lliw)in'!i.      /.    Iviu'ijcytcs ;   c    rstCttt 
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Im'  iiKLil.  W('l)-prepnri'(l  f^iit  will  tie  ns  cI(>ih.'1j  its  silk  of  the  same  tliickncR. 
When  applicrl  to  nii  artcrr  in  its  continuity,  the  ciit^ut  lipitiiru  ho^  in 
faMH  ritik'il  t<j  ohlitoratc  the  vesM-l.  Thus,  in  a  t^isc  under  \\)k  c 
1.*hri»lophL'r  lleutli,  at  I'liiviTHity  Collc;:e  Hospital,  the  femoral  b 
|ienioy«  Rhortly  after  the  operutiou,  ueeePsitfttin;:  the  applieation  of  ai 
litfBture  at  a  lower  point.  In  a  caw  reeunled  by  T.  Smith,  of  St.  Bartholo 
iK>8pit«l.  not  only  did  the  ligature  fail  to  obliterate  the  artery,  hut  a  tra 
Hueiirism  f*'nned  at  the  point  at  which  it  had  been  applied.  McCarthy  bM 
also  recorded  a  case  in  which  hhc  artery  became  pervunus  shortly  afli^  llw 
iippi'atiou.  In  these  cases  the  lipatniv  fiiilcfl  to  ac^'ompliflh  the  pnrponc  fur 
wiiich  it  wafl  applied.  It  u  moHt  probable  that  in  all  il  wan  due  to  premalurv 
8oft«nin{^  of  the  gut.  Treves  h16«>  has  rec*orded  a  uuMe  iu  which  after  108  days 
the  cai*otid  artery  was  found  to  be  patent  but  narrowed  at  ttm  st*ut  of  li^atoit 
by  a  kind  of  iwrforated  diaphrujfm.  In  a  case  at  University  ('olle^re  HutfptUt 
in  which  the  ri^ht  carotid  was  tied  Ix-low  the  omo-hyoid  for  an  aoeann 
opposite  the  larynx,  the  vessel,  when  the  raau  died  of  an  aortic  ancamm  out 
year  after,  was  fonnd  to  l>e  ohittprated  from  the  aneurism  to  the  innomtBate. 
Its  coats  were  continuous,  tlie  scat  of  lij^aturo  beintr  recomiisable  only  by  aom 
cicatricial  tissue  lulhoix-nt  to  the  external  coat.  It  seems  possible,  Lhens&R» 
that   as  the  continuity  of  the  external  coat  is  not  destroywi,  i  n  uf 

the  lumen  uf  the  vessel  may  take  place  occasioimlly  even  after  ocr  i  ■tUMf 

a  considerable  time.  In  the  vast  majority  of  cases,  however,  id  wbicb  tht 
catgut  lif^'atnre  haa  been  employed,  tlie  vessel  has  been  pciiuanently  and  nfetj 
obliterated. 

^CarboUaed  Silk. — The  slight  degree  of  uiieerlnmty  that  has  attended  Ui« 
Be  of  cat;^'tit,  the  occasional  premature  disappearance  of  the  li(^tun*  and 
i\«toration  of  the  lonien  of  tlie  vessel,  have  led  some  Surgeons  to  employ 
Hue  silk,  that  known  as  ''Chinese  twist^'  heiuji:  the  beat.  .Silk  bctnc  an 
animal  substance,  and  from  ita  softut-ss  beinu*  unlikely  to  irritaito  mechanically, 
there  seems  no  re^ison  why,  if  it  can  1m>  prevented  from  Itecoming  imjirrjrnalffi 
with  ttie  irritatiu];  produclH  of  putrefaction,  it  should  not  lie  barmltfisly 
amount  the  tisanee,  and  tinully  become  absorbed  or  encapsuled.  That 
such  has  Iwen  the  case  has  been  abundantly  prove<l  by  the  experience  drnvnl 
from  those  cases  of  ovariotomy  in  which  the  pedicle  hiL**  U^eu  svourtxl  wttb 
silk  and  returned  into  the  cavity  of  the  abdomen.  In  oriler  iJiat  silk  mar 
be  Uiod  with  safety  and  certainty,  it  must  in  the  jirst  plwc  be  ren 
ttik;|»tic.  This  is  mtwt  tfTiciently  done  by  boiling  it  for  some  time  in  wi|^| 
and  aftcrwnrdH  phu'in^it  for  twenty-Omr  hours  in  a  1  in  I'o  solution  of  cardH{ 
acid,  or  in  a  1  in  riliii  s<^hition  of  c<»rrosivc  sublimate.  It  muat  on  no  accooofl 
Ih*  waxed,  as  this  makes  it  incapal)le  of  beiug^  nlworbf^l.  .\  silk 
thus  prepared  will  in  the  ^reat  majority  of  cases  ^ive  rist^^  to  no  irri> 
suppuration  in  it«  neij^ddHturhood.  If.  however,  it  sliould  from  anv  auiar< 
beti^omu  exjKised  to  dei'om|M»sirij;  mutter,  it  will  alisurb  the  products  of  !«"'  •*^*' 
tion.  and  will  then  be  caat  off  and  disc'har^Ml  fn)m  the  wound  by  supp 

■  T  nf  a  Rilk  iij/alnre  whi'U  left,  aniipnirvt  the  livini:  tiusuea  i 
^mV  ''.''   iuvi'tfti;;;itcd   h_v    Lister,  SpiejrellKi'g  un*l  ^ViddcTtT,  Ti ! 

Qd  othcrv.     I<isti*r  fntiiid  an  aseptir  ^ilk  ligature  applied  to  the  ciirf^id  fit  a 
Mil.  luinj^l  at  the  end  of  six  weeks  ami  emt»edded  in  tinu  fibrous  time 

■  .  which  he  applied  a  siudlar  lij^aturi'  to  the  oxtemal  iliac  artcnr 
^L           man  subject,  when  ho  hml  the  opportunity  of  examining  the  parts 


TL-ar  after,  he  found  the  ^Tenter  pait  of  the  h'gature  tibporbcd,  but  a  small 
alj«:L*ss  had  tbnncd  around  the  knnt.  Olntton  has  recorded  a  case  in  which 
l}»e  noose  of  the  li^jature  was  dischurjjetJ  frurn  aa  ubscuss  six  weeks  after 
ligature  of  the  t-xtcmal  iliac.  Boyd  had  the  o])portnnity  of  examining 
B  similar  ligature  applied  to  the  carotid  thirtv-five  days  before  death,  the 
ti-'ond  having;  healed  by  first  intention.  Tbo  silk  w»is  found  perfectly  un- 
<liaii:re<i.  surrounded  by  u  nmHs  of  small  round  cells  with  sntiie  (rjaut-ceUfi. 
Li  duother  case,  recorded  by  Horeley,  a  silk  lij^iiture  was  found  uuchauf^ed 
after  seven  wceka.  The  connective  tissue  formed  ii  strou;;  fibrous  capsule 
round  it,  bat  presented  htre  and  there  sijjns  of  chronic  inflivnimutiun.  The 
resaltB  of  cxperimeuts  on  animals  by  Spiej^elbergand  Waldeyer,  and  Tillmauna, 
igrec  in  every  re>»pect  with  those  just  mentioned. 

It  appears,  therefore,  ttuit  a  silk  lij^ature  may,  with  proper  antiseptic  prc- 
caations,  be  safely  applied  uud  left  iu  tiie  wound,  with  a  good  proej>ect  of  its 
l^Dg  encapduled  iu  fibrous  tissue  and  ultimately  absorbed. 

Tendon  ligatures. — Lonjjj  teudons  dried  and  afterwards  cariwlised  have 
also  l>eea  used  as  liiratui*e8.  Uirdlestoue  *A'  Alelbuurne  has  successfully  made 
u«  of  the  long  teudons  from  the  tail  of  the  kangiivuo.  These  form  excellent 
iwl  most  reliable  ligatures,  and  their  use  has  l>eeu  t'Specially  advocated  by 
l»ent  and  Delepine ;  they  are  uniform  in  structure,  and  undergo  absorption 
vm'  alowly. 

Xiigatare   of    Arteries   witkout   Dividing   the   Inner   and   Middle 

Coats. —  Jii  the  application  of  the  ciitj^ut  or  silk  ligature,  it  is  the  object  of 

iW  .Surueon,  us  I>efore  stated,  to  Lie  sufficiently  lightly  to  cut   Lhrough   the 

inner  and  middle  couts  of  Lhe  artery,  and  by  the  couipresaiou  of  the  outer 

omttoturn  their  divided  edges  ujiwards  and  downwards  into  the  lumen  of 

the  Teasel.     Alexander  Monro,  C  Hell,  St;arpa,  and  many  other  Surgeons  at 

the  end  of  the  last  century  an<l  the  U^ginning  of  this,  advocated  a  more  gentle 

Hiplication  of  the  ligature,  so  as  merely  to  compress  tlie  coat^  to  the  degree 

iMOOBuy  to  obstruct  the  flow  of  blood,  imder  the  impression  tbiit  the  patient's 

*>fi3tr  was  increased  by  doing  less  damage  to  the  artery.     The  obseiTations  of 

Jooes,  and  the  experience  of  all  Surgeons,  however,  proved  alnmsfc  beyond  a 

'ktubt  that  if  the  ligutuiv  was  to  cut  thmugh  the  artery  and  come  away,  the 

wfetT  of  the  patierit  dejjended  chiefly  on  the  employment  of  the  finest  possible 

'igatures,  tightly  tied,  so  as  to  etit  the  inner  and  middle  coats  cleanly  and 

completely,  and  tarn  them  up  into  the  lumen  of  the  vessel  in  such  a  way  as  to 

ping  it  almost  as  thunjughly  iis  in  torsion.    Broad  ligatures  loijscly  tied  excited 

much  suppuration  round  the  artery,  cut  through  (juickly,  and  were  frequently 

followed  by  secondary  hajmorrhage.     The  idea,  however,  that  a  vessel  can  be 

If  tied  without  injuring  its  coats  was  revived  in  connection  with    the 

ible  ligatures  now  in  use.     Lister  at  first  suggested  that  the  catgut 

ligature  might  be  applied  in  this  way,  hut  experience  seemed  to  show  that  its 

rarly  absorption  rendered  the  obiiteratioti  of  the  vessel  uncertain  unless  the 

inner  and  middle  coats  were  cut.     K.   Llanvell  has,  however,   introduced  a 

variety  of  ligatuii-  prepared  from  tiie  middle  coat  <>f  the  aortii  of  the  «>x,  which 

he  has  successfully  applied  in  a  considerable  number  of  cases  without  injuring 

the  coats  of  the  artery.     The  Ox-aorta  Ligature  is  ]>repared  by  separating 

the  outer  coat  and  cutting  the  middle  coat  spinilly  into  a  long  ril^hon.     This 

is  stretched,  by  hanging  to  it  a  weight  of  frnni  nne  h*  three  pounds,  according 

to  the  breadth  of  the  ligature,  and  allowed  tti  dry.     Ten  minutt^s  before  being 
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i]«ii'(l  it  inUfiL  l»v  tmakcd  in  u  1  in  'i\^  solution  of  nirholie  aciu  in 
brcailtti  uf  the  tiguturo  umkcK  it  impossible  to  divide  the  iuncC 
0()At8  of  the  artery  while  tying  it,  and  it  soems  to  be  more  slowly  a 
r-Hrbtilihtd  catjjut.  In  IhhI  Jtanvell  rej)orted  fourteen  ca»cb  i 
li|;atiire  had  Ix't-n  successfully  apph'ed  tu  lurgo  urterles.  (q  evi 
ubhtcration  of  thr  vesael  was  ooeomplished  iind  nothing  wiifl 
ligature  afUT  the  openition. 

The  subje^-'t  Iiha  heen  hmught  forwnnl  agiifn  by  0.  A. 
W.  Eflmunds,  who,  by  a  series  of  carefully  conducted  experi 
that  in  horses  and  sheep  large  vussels  can  be  succcsalully  oblite 
division  of  any  of  Iheir  coats  t»y  the  applic:itiou  of  u  Kniall  round  k 
or  tendon  ligature  tied  so  as  merely  to  arrest  the  flow  of  blood 
will  rv-sist  absorption  for  at  least  three  wut^ks  {a  longer  ]>eriod 
OHrbolisf.'d  ratgut),  and  by  that  time  the  artery,  in  all  their  cx 
safbly  obliterated.  I'he  mere  pressure  of  the  ligature  jh  sufficH 
proliferation  of  the  endothelium,  and  union  of  the  surfaces  ] 
gether,  thus  o«;clading  the  vessel.  They  therefore  maintain  that  | 
of  ligature  of  an  artery  in  its  continuity,  it  is  neither  necesiar)' 
to  ruptun*  the  cuMits.  The  probability  is  that  in  all  arteries  of; 
the  su[MTiiuial  fenionil,  and  Itelow  it,  it  matters  little,  as  far  as 
'■erned,  wliether  the  coats  are  divided  or  not,  provided  the  wonn<^ 
aseptic  c<>urso  and  unites  by  tirst  intention,  and  probably  permaucj 
will  l)€  moiv  certain  if  the  inner  and  middle  c<tat  are  cut.  In 
however,  wx'ondary  ha'niorrhiige  bus  occurred  with  gn«t  f 
ligntnn,'  with  division  of  the  coats,  and  in  some,  snch  as  the  i 
fiuhclavian,  the  innominate,  and  the  aorta,  with  such  roimtancy  I 
ho[M?  of  H»cee-«H  seems  to  lie  in  not  injuring  tho  arterial  wall. 

Taxapontry  Idgatorea. — With  the  view  of  removing  the  v 
vcnienci'H  i.Juit  resulted  from  the  pn^sence  of  the  hgatures  io  t 
especially  with  the  object  nf  promoting  union  by  the  tirsl  i 
8nrgeoQfi  atteinpte<l  the  use  of  temporary  ligatures. 

Tliia  subject  has  now  in  a  great  measure  become  matter  of 
study  of  which  the  writings  of  Jones,  Travers,  Velpeau,  and 
referriHl  to.  It  may,howcver,  be  stated,  that  the  general  resul 
ments  nuuh;  and  the  experience  gained  on  this  subjtH^t  is  as  fo 

Jones  found  that,  on  cutting  through  the  inU'nml  and  mic 
carotid  arter)'  of  a  horw  at  three  or  four  different  poiuts.  wi 
lures,  and  then  immediiMij  removing  them,  an  *'  ed'usion  of 
by  which  the  artery  was  pluggi.*ti  up."     These  oliserNations  w 
by  other  ex  fieri  mvnters,  such   as   Hotlggtm,  TmverSr  and 
Travcps  found  that,  if  the  ligature  waj*  left  in  for  several 
one  hour,  and  then  removed,  obliteration  <»f  the  nrt«ry 
plied  a  ligature  to  the  femoral  artery  for  popliteal  ancurisro 
it  after  i^  honrs,  found  the  artery  closed;  and  Tracers  li 
Hrtei^  of  a  man,  and,  on  nrmoviug  the  ligature  at  thi 
obtAiniHi  an  rtpially  sucMrcflsfut  re^tult.     Their  examfilc  wii 
aad   I'uli'ttu.     NotwiiliKlanding   thest*  fuvoumblr  resui 
.SMtlMid  ib  the  hand"  of  Aetlry  CoofMr,    llut'-hitison. 
If,  and  the  observation  "f  Vacca  thaUif  th^  ligiitur 
m^iiLl.  to  cause  xxm  obliteration,  the  section  of  the  v 


ACrPRESSVRE. 

otnnea  tife  tiseof  the  tompomry  ligature  tol>edit»<x>ntinued  in  surgical 

loe  cvi'ii  by  those  who  had  at  one  time  most  Btrotiijly  ftdviioated  it. 

in.  Arfi'iiKAsruE. — By  Acupressure  is  meant  the  occlusion  of  an  artery  by 

ihfl  pressuro  of  n  needle  in  audi  a  way  as  to  arrest  the  circulation  throui^h  it 

or  the  hseraorrhaire  from  it.     This  method  of  treatment  was  introduced  into 

ictice  by  the  lato  Sir  .lames  Simpsfnj  as  a  substitute  for  the  ligature. 

ire  may  l>e  applied  in  several  diffea'ut  ways  ;  but  there  are  four 

princi])al  methcMiH. 

T\\v  first  ffiff ho/ f  iw  explained  by  Figs.  142  and  \4:\.     The  needle  is  passed 


iffii 


lUw  Surttir<>. 


Fix.  MS.— Acupri'MRurv.    Klnt  MeUtiMt 
CafnDeniiA  Stirfitiv. 


thit*njt:h  the  cutaneous  surface  f»f  the  flap  until  its  point  projects  on  the  raw 
«nrfaee,  a  little  to  one  side  of  and  above  the  orifice  of  the  bleeding  artery. 
"Hic  latter  is  then  bridged  over  and  compresse<l  by  the  needle,  which  re-enters 
*hf  Kurfaoe  of  the  wound  on  the  other  side  of  the  vessel,  and  again  passes 
fWwafds  through  the  akin. 

The  dci^ee  of  pressure  required  eflectunily  fc<)  close  an  artery  is  certainly  niuoh 
tlian  SurjjeouB  penerally  inmjjine:  and  in  the  above  proceeding  it  cim  be 
"RoUted  by  the  acutcnef=8  of  the  anirle  at  which  the  needle  is  introiluced  and 
*&Ufi  puft^ed  ont — the  cutaneous  and  other  structures  of  the  tiap  serving  as 
'**  resisting  niedium  against  which  the  needle  compresses  the  arterial  tube. 

The  a$cond  method  of  ncupressnre  consists  in  taking  a  short  sewing  needle 


*%»««.• 
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Kig.  14.V— AeuiTrwun'.     T\\in\  M«thoiL 


lUi  «  piiH:*  of  twisted  iron  wire  attached,  for  the  puqH->8e  of  witbijrawing  it 
i»en  m-fensary.    This  is  dipped  down  into  the  soft  tk^siies  on  one  side  of  the 
^^tusrj  \  thru  britljred  over  the  vcrscI  ;  thi'U  dipped  down  again  into  the  soft 
ictnrcfl  on  the  other  side  of  the  vessel  (Fig.  144).     In  doing  this  care  tunst 
taken  to  press  the  end  of  the  needle  down  upon  the  bleeding  trnnk  or  tube 
|**f  llie  artery  with  sufficient  force. 

The  Uuftl  nwthod  cnnsists  in  compressing  the  artery  between  the  needle 
below  it  and  a  loop  of  fine  irou  wire  passed  over  it.    The  needle  is 
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Pbutk  MkKwL 


ID  tike  ImH  aaea»  bat  oa  tiie  oppoitle  aide  of  die  «fierT,  Tlv  liop 
of  iraB  virf  »  Uiiwii  over  the  polal  of  tbe  naedk  :  it  ii  then  ptmtd  wrm 
lilt  aftUTy  drmvB  tig^t  lo  m  to  oyuipftja  the  T«ftiel«  aad  natred  br  a  klf 
ftvM  rran^  tike  ere  end  of  ttie  oradle  (Ti^.  145;.  In  oi^er  to  rcoiatttto 
vppKBtiu,  «Ii  the  Sanrerm  has  Id  Ho  ie  to  poll  tbc  tvistod  inn  iriiii  vtiiidi  He 
needle  k  tlif«*d«d;  thu,  in  vitiidnvios  tiie  needle,  libentci  tiK  loofi,  «W 

The  fmtrfk  mtihtd  efnonaU  iu  dipping  the  needk  iatn  tbe  tMnee  dnw  t)> 

the  flTtcrr,  then  nnking  ft  tsra  vitJi  tbr 
point,  and  pnshini;  this  into  the  soft  pui» 
beyond,  so  as  to  fix  it  Xhmre*  and  tbni  I" 
oumpfcfli  the  mxry  (Yig.  146). 

The  rrndtiim^Om  Arit^  iltet 
tieen  Kohjected  to  atupffMUt^  bai 
det4.*nninc^  both  by  trxperuneata  on 
and  bv  obeerratioos  oo  tlie  homaa  ml 
It  has  thos  bt«a  aacertained  that  tiw 
Rtire  of  the  needle  u  never  safficMot 
diWde   the    internal   and    middle 
Occliiaion  of  t)iv  artery  19  effetrtMl  firpt  by  tho  formation  of  on  adberrnt 
within  the  voaiel  l)ctwcen  the  point  comprcs^'d  and  the  neanat 
Immch.    The  orifice  is  at  the  same  time  sealed  by  the  ploRtic  exndatioo  anilii 
the  ■itrfiH:ea  of  the  wound.     It  ban  been  shouii  tlitit  in  arierica  tied  wil 
iojnry  to  their  coats,  proliferation  of  the  eadotbeliuDk  takes  place  in 
nei|^)(b<*iirhood  of  tlnr  lijraturt;,  the  new  ct\]»  growing  into  the  adherent 
and  no  doubt  the  (wmo  process  occurs  uflt-r  closure  of  a  vessel  by  hcQ| 

The  time  dnrintr  which  the  needle  shoald  lie  left  in  will  vary, 
lIic  size  of  the  artery,  from  thirty  to  sixty  hoars.     The  ne^'d]*'  ma*t  not  ba' 
in  (Off  itinj;.  It^t  irritation  be  net  np  and  itUt^rntion  indnceii  along  ita  tradt, 

At   tlir   timi.'   ihut   ucupresaure  was  introdnccd   ha'morrhap*   « 
4?xcltiiiivi*lj  Mm'9(t<'d  tty  silk  ur  beujp  lit^turea  which  necessarily  foi 
barricT  t*i  complete  union  by  the  first  intention.     By  the  early  reraoral 
Acuprvmiirt'  pinit  and  wires  it  wufl  hoped  that  the  wound,  l>cing  frcvd 
(brci^n  lHi<lii-v(,  would  heal  without  RUppunuioo,  Hud  in  many  cases  thk 
wan  olitaine'l  ;  but  tho  intr<Mluf-tion  of  the  antisi'ptic  treatment  and  tbs 
absnrlmble  li;raturi«  hrou^^ht  Hhout  the  deHJred  result  in  a  much  9im| 
more  oi'rtatn  manner,  and  acuprvKAnre  never  come  into  ^neral  use.    SatRr*i^i 
ez|)erieucc  wan  obtained,  however,  to  show  tliat  oven  large  rcaaela  majr^ 
■afely  ohiitcruttni  bj  these  meaud.  and  circuruHtaucc:*  mav  oocasiunaUy 
wi     '  '  thfui  will  Ik'  of  u»e  U>  tlit*  Stirj^win. 

*    '  I  i^ATiox. — When   the  main  arUTy  of  a  Umb  lias 

ligatnrffl,  or  in  any  uthirr  wiiy  <»cclndttl,  it  is  only  the  ilinrct  flow  of  blood 
is  int<Tnipto(i :  the  mdirert  supply  which  i«  conveyed  into  the  part,  by 
free  eonitiMiiHcutioii  Itftwecu  tli(^  nnnstornoHinj^  vetMcIs  of  tho  ditfert'nt  porti^k 
•'  •he  rtrt'-rial    syiti  m,  is  Rufllcient  to  preserve  its  vitality   and   Ut 

Xiutrvutc  of  <^Mn^eue.     So  free  are  the  inuscuUitiMUH  between  diflle 
IS  of  the  urtenal  system,  that,  after  tho  largest  arteries  in  tht-*  body.  «ai' 
>n1>'lriviuu,  (he  iliac.  and  even  the  abdominal  aorta,  bave  been  li^ 
I  mkI  Ut  Bup|j«irt  life  is  at  once  conveyed  iaUt  the  |>artj*  snppU^ 
I  <iH  ooUataral  eiroalatioa  is  most  notivo  in  early  life,  when 
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^^^^^^H^^ pliant  anil  elafitic,  rt'adily  accomniodutiD^  tlieiMelvp*  to  the  in* 
^^^^^^fquiintity  uf  blood  that  [liey  ure  requiriHl  to  convey.  As  n^c  advances, 
the  Ta^cnlar  system  liecomes  less  elastic,  and  there  is  a  greater  difficulty  in 
^the  estoblishment  of  the  eolluternl  i-ircnlation.  The  anatttmiufiinf:  vessels 
^■which  serve  this  purpose  are  invariably  furnished  by  artiTii^ft  eontirruous  to 
^■ifapt  wluch  is  liijaturtd,  and  come  off  from  the  same  side  of  the  body.  Thn8, 
B^H^  instance,  after  lipatore  uf  the  8n|>erficial  femoral,  it  is  by  the  prnfunda 
ftrtcrr  that  the  supply  of  blooil  is  carried  to  the  lower  extremity.  Thus  also. 
when  the  commou  carotid  is  li^tured,  the  rirculation  to  the  parts  it  supplies 
is  not  maintained  through  the  medium  of  the  opposite  carotid,  although  the 
inoftiMilations  between  the  ultimate  branches  of  tlie  two  vessels  are  so  free 
up«»n  rlie  throat,  and  the  face,  and  within  the  cranium  ;  but  it  is  by  means 
"f  the  inferior  thyroid  and  vertebral  arterits  (branches  of  the  subclavian  on 
t-he  same  aide),  which  become  jjreatly  enlarged,  tliat  the  supply  uf  bloorl  is 
kept  up  to  the  {>arta  on  the  outside  na  welt  as  in  the  inside  of  the  cranium. 

The  supply  of  blood  that  is  sent  to  a  limb,  after  dclipation  of  the  main 
^nk,  is  at  first  but  small  in  (|uaiitiiy  :  Ikmm^  merely  sntficient  for  the  main- 
^Qani.r  of  its  vitality,  but  not  enouf^h  for  the  coutiuuauce  of  the  usual  function 
of    the  part.     ITence,  although  the  life  of  a  limb  may  be  jiresened  after  the 
ijgniurc  of  its  artery,  it  be<*omes  cold,  and  the  patient  is  often  unable  to  move 
ftir  9ome  time,  the  muscles  appeannp  to  k*  completely  paralysed  ;  in  a  few 
*ourR,  however,  the  supply   of   blooil   increases,  nntil   it   reaches   its   usual 
idard,  wht^n  the  nonnal  vij^our  of  the  part  returns.     F5y  the  entl  of  twenty- 
hours  the  limb  will  \)g  found  to  be  redder  thau  uatuml,  and  the  tempera- 
often  rises  one  or  two  decrees  beyond  that  of  the  opposite  limb,  whilflt» 
scn&ation  of  lieat  is  expKirienced  in  it  by  the  patieut.     This  periiHl  of 
;d  heat  may  last  a  week  or  more. 
The  re-establishment  of  the  blooil-supply  to  the  limb  after  obliteration  of 
f>«  main  trunk  is  accomplished  chiefly  by  chanjfes  taking;  place  in  the  Afiajt- 
'f**»»»A)r«i^  Arlm'eg.     Almost  immediately  after  the  li*:atnre  is  tightened  they 
Dome  dilated  to  their  extreme  (^ij.>acity.     This  is  due  in  a  very  slight  degree 
the  increased  tension  caused  by  the  Kuddcn  obliteration  of  the  main  trunk, 
that  is  e<iually  felt  throughout  the  whole  body,  except  the  part  supplied  by 
li^turiHi  artery.     It  is  fhictly  the  result  of  ndaxation  of  the  muscular 
^^^•l.    This  relaxation  is  probably  a  reflex  plieuouienou  consequent  tipnn  the 
"^'^Mit  of  blood  iu  the  parts  Ijeyond  the  prunt  of  obliteration  of  the  artery.    We 
[^^Tealmdy  seen  that  u  similar  dilattition  of  the  vessels  occurs  when  a  limb 
^**-«  been  renden^d  bloodless  f«r  a  short  time  by  an  Esmaivh's  bandage.     The 
is  not  limited  to  the  anastomosing  vessels  which  are  directly  cou- 
>  Fried  iu  carrying  the  blood  from  alx>ve  to  below  the  ligature,  but  aflects  the 
Viule  arterial  system  of  i,he  limb.     It  is  this  that  causes  the  increased  rvdneiui 
?^    teir  hours  after  the  ligature  has  been  applied.     The  resistance  to  the  flow  of 
^^^»od  is  nooeasarily  reduced  to  the  smallest  p(W8ible  degree  by  this  ffcucml 
^^'^XuiUr  dilatatiou,  and  this  to  some  extent  coui|>enfiutes  for  the  increased 
^^i(bUiK«  which  neceasjirily  results  from  the  bbnid  having  to  be  driven  through 
^  oombcr  of  small  anastomusitig  arteries,  instead  of  through  a  single  main 
^♦iiBk.    The  prelimirmry  dilatation  is  followed  by  a  permanent  enlargement  of 
^^aiitttom«^ing  arteries,  which  increase  l»oth  in  diameter  and  in  length,  and 
MuKMsatue  n  tortuous  or  wavi'd  form, 
^■^HTboB  in  aoaae  uf  spontaneous  obliteration  of  the  first  part  of  the  axillary 
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urterj,  met  with  io   the  dissectinsr-rtx'm  or  rnivereitj  Coll6g:e,  % 
venscl,  aboat  the  size  of  a  omw-quill,  and  measunng,  when  strBightened  i 
nine  inches  in  length,  was  found  ptutsinir  from  the  internal  mamnuti^  in 
tliird  intercftfital   space   to   the  external   mammary   branch   of  the 
Ocraaionally  a  number  of  such  arteries  may  fiirm  an  inWrlacemenL     TSp 
anaiBtDmottin^   arteries   that   carry  on    the  circulation  are,  as  a  nalc«  oalj 
disaect«d  out  in  a  well-injocted  t^nhject  in  the  dissectin^-roum,  and  at  aor 
time  it  was  supposed  that  it  was  not  safe  to  tie  a  lart(e  artery  except  to  tboK 
situations  in  whicti  such  easily  demouHtrable  anastomoses  exi^t.     Thus,  fix 
instance,  after  the  lij^ture  of  thi*  common  carotid,  the  siijtply  of  M 
ultimately  conveyed  by  the  inosculations  between  the  superior  and 
thyroid  arteries  and  bv  the  vertebral     When  the  subclavian  is  tied  the  dw- 


tlifiiiiii*       III' I       I  it-'iititr     uf 

Kmn**™!.     (Aner  I'lirU.) 
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lation  of  tbo  npptcr  extn-mity  ih  carried  on  by  the  anastomosis  of  the  ijuctcrior 
ncapular  and  eujirascapular  from  the  thyroid  axiji,  with  tJie  aiTromio-thond^ 
iind  «uU(^lpu]«r  of  the  axillary,  of  thr  branches  of  tlw  internal  mamotf? 
«n<l  inttTL-o^tjil  arterit^  with  the  external  manimury  of  the  axillary,  and  tf 
the  supcri'>r  intcrnistttl  of  thi*  &ul»clavian  Mitb  the  superior  thoracic  of  tb« 
axillary  ;  and  when  the  eilernal  iliac  is  tied,  the  bloiHl  ig  oonvtyed  to  th' 
lower  limlj  by  the  inosculations  between  tJie  internal  mummarv  and  lamtaf 
arierie«  iind  the  epi^jastrie  and  cirruniflex  ilii,  and  by  th««e  tketwvim  ih* 
obturTitnr,  gluteal,  and  sciatic  arteries,  and  the  circumflex  hrunohes  of  tb* 
pruf^inda  fimoris. 

It  has,  howtfrer,  repeatedly  been  sliown  that  tbo  ordinary  maaoakr  tx» 
subcutiiDcous  vr«seis  of  Che  |}art  are  amply  sufficient  to  carry  on  the  ciicol*' 
lion,  eten  when  no  anaston)o«ing  aru'ries  can  l)e  demunatrated  liy  diiaeccioo- 
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»ttl  \'«B8els  ultimatelj  destined  to  take  the  plHce  of  that  which  has 
rated  enlurge,  the  *^euural  vasi^utar  dilatutiou  of  the  limb  flubaidos 
gJation  is  practically  restored  to  its  normal  condition.  During 
■BDt  of  the  veswis,  much  pain  is  (»ften  experienced,  owin^  to  the 
ifte  diluted  vessels  upon  nei^hbourinif  nerves. 
tinted  out  the  cnriouH  circuraHtunce  that,  occasionally  when  two 
ig  branrhes  approach  one  another^  they  B[>lit,  before  inosculating, 
■  three  rainnsculi,  which  by  uniting  form  a  circle  of  anaatomosea. 
8  kind  of  collateral  circulation,  Maunoir,  Porta,  and  8ti11in((  have 
^els  running  dii-ectiy  between  the  extremities  of  the  obliterated 
iiiup  Bftecies  of  arterial  sbootH,  sprinj^ing  fmin  the  stump  of  the 

147). 

I  that  take  place  in  the  Tmiik. — As  a  rrde  it  is  completely 
above  and  Ix'low  the  jioint  to  which  the  li^^ature  has  been  applied 
a  next  important  collateral  bnuich  (Fij^.  I4k,  14i>).  Kcyond  this, 
il  side,  it  is  pervions  and  receivcH  the  blorid  p<iure<i  into  it  through 
I  anastomosing  channels.  Porta  and  SLJIIing  have  shown  that, 
\  a  small  tortuous  central  canal  uniting  the  two  parU  of  the  vessel 
till  (toteut,  may  be  developed  down  the  centre  of  the  iibrous  cord 
[  the  obliterated  portion  of  the  artery. 
n  which  an  absorbable  Iigatuiv  has  been  used  and  In  which  conae- 

externa]  coat  has  not  been  divided,  complete  restoration  of  the 
e  vessel  seems  to  b<;  an  oc<!asional  occurrence  (see  |).  442). 
teml  circulation  is  <^^^aaionalIy  not  sutticiently  free  to  preserve  the 
lie  |uirt«  supplied  by  it;  as  a  consetjuence  of  this,  j^anj^n^nc  reanlts, 
may  become  weak  or  atrophied.  This  condition  may  be  met  with 
IS,  from  ca)cihcati«>n  and  rigidity  of  the  arterial  system  :  or  it  may 
lie  result  of  an  extensive  transverse  wound  of  the  liiidj  dividing 
t;  anastomosing  vessels.  Copious  hsemoiTbago  by  weakening  tlie 
0  heart  may  render  it  unable  to  overcome  the  increased  resistance 
he  collateral  cin^ulation  through  which  the  blood  has  to  pass,  and 
xulalion  may  be  arrested  and  gangrene  follow.  It  more  rarely 
t  we  find  too  great  freedom  of  tlic  anastomoses,  so  as  to  lead  to  a 
le  pnrp08(.-8  for  which  the  ligature  has  been  applied,  by  the  rapid 
^  blood  into  the  distal  side  of  the  vessel,  thus  perha|)B  oocasioning 
emorrhage. 

ftS    OK    TUHITMENT    OF     PROUItV    AUTEKIAL      M-KMOKItllAGK. — 

let  of  treatment  of  wounded  aiteries  are  the  siime  wlietlier  the 
^  ligature,  torsion,  or  acupressure.  Having  invariably  used 
Ajeelf,  I  have  heru  spoken  of  tying  only,  but  the  reader  must 
Hf  the  same  principles  apply  to  all  other  means  of  arresting 
wrliflge. 

riue  of  the  treatment  of  primary  htemorrhage  from  wounded 
ompriftcd  in  three  pi-cat  yninciples  :  \.*^Tfuit  no  ofwraUfyn  owjht 
jaCiVi  a  tvoundrd  artery  unless  tt  hieeih  '*  (Uuthrie)  ;  'J,  To  export 
Bk  bltcdimj,  at  the  uounded  jjart,  and  to  tui  it  there .-  and  3.  T0 
WM  to  imih  ^ndn,  if  it  tw  completety  divided,  or  to  ifw  distal  as  tv^N 
ml  «i/#  of  the  woitmi^  \f  it  be  nierohj  /mncttired. 
icipleA  of  treatment  were  distinctly  laid  down  by  John  Bell ;  but. 
t  gn»t  .Surgeon  inculcated  these  rules  of  practice  with  great  force, 

a  o 
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Surpe<m$  apjwnr  Ui  have  l)eeD  led  away  Ijv  the  entmeims  idea  of  applxiu^ 
Iluuteriiu)    principles   in    the   trentmenl   of   auuiirigm   of   I  hut   of  wool 
arterirt,  until   (ititlirR'.  bv   his  practice  nml  pn-ci-pti*,  anil   l»y 
uvorwht'Iiuin^  maaa  of  pi'otpf  to  bear  od  this  importune  qfiestiMn, 
attention  of  the  Profcwion  to  the  proper  and  rational  treatment  of 
arterios. 

1 .  That  no  operation  on^fht  to  be  performed  on  a  wonnded 
la  it  blaeda. — If  \^^  tlii,'  liiiip  the  Surjreoii  set*  \\\\'  piilient,  b] 
*d,  liowi'ver  furious  it  may  huvir  !».'«»,  und  however  prohiihli*  it  i 
from  the  situation  of  the  wound  that  a  tur^*  artery  bus  l>cen  injnn?d,' 
(ipurntion  should  be  undertaken.     The  |Mticnt  ^liould  be  place<l  in  bed, 
wound  flhould  l>e  drewvd  and  a  ttiurniquet  applied  loosely  round  the  It 
ready  to  lit'  liglit».'iied  at  oure  should  the  ltleedin;r  iinaiu  occur.     He 
rouHtantly   wak-hed  by  some  com]»elent  |»er8on  for  the  next  twent] 
forty-eijfliL  hours.     If»  before  the  Surgeon  ftee*>  the  ruw,  bleeding;  siipl 
come  from  a  large  ve*»el  ha»  U^cn  arrested  by  pn'SAun*,  henhould  at  onc4r! 
all  pre««urp  and  remove  the  ikuIh,  aa  it  is  not  safe  to  trnst  to  compraKiota' 
the  arrest  of  haemorrhage    Itom   a   veBsel  of  any  mai^nitude.     \t,  on 
tbit«,  bleeding  occurti,  he  must  bo  piided  in  hiH  trc;itTitent  hy  the  two  foil 
rulus.     If  no  hnsfuorrha^e  a|»jK:;arB,  he  must  follow  the  directiona  juiil  vrii 
The  reason  for  this  rule  is  that  a  small  arter}*,  es}>eeially  wlu'U  wotiuded 
itfl  parent  trunk,  may  for  a  time  pour  forth  such  an  amount  of  Wood 
make  it  appear  na  if  the  main  trunk  itself  wa.s  impliniti-d,  and  yet  mar  i 
1m?  ctoaed  by  the  proce*wca  of  natunil  arrest  already  rleserib("d.     A   man 
brought  to  the   University  College  lloepital  with  a  deep  stab  in  tlw  jp 
dirtvtiy  in  tht;  course  of  the  external  iliac  artery;  a  very  larj^»  i|Qantiti 
arterial  lilood  had  U^en  loat,  but  the  hu'morrhagf!  was  urrettted  on  hia  ailmi 
by  the  application  of  pressure,  Ac,     From  the  trreat  and  i^udilrin  loaa  of 
It  wiu)  &up{Kjseil  that  the  external   iliac  had  been   punctitre<l,  hut  it 
thoujjht  iidviaable   to  perfonn  any  operation    unlcsw   liaMuorrliapr 
Thebleedinj;  did  not  retuni.and  the  wound  healed  withont any  fnrtiierl 

This  rule,  as  will  Bubm.v|Uently  be  shown,   does  noi  apply   t>» 
Jjiwnorrhii^'e,  nor  to  blcedin;tr  from  vesselH  ripened  bv  ulrrration  or 
^  S.  To  escpoae  the  ▼flssel  at  the  wounded  part  and  to  Mm 
— The  principal  reason  forLhii<>  rule  is,  that  a  lig-atnre  of  the  main 
distance  above  thr  wound  stop  only  the  direct  &upply  of  blood  %a\  Ums 
but  doet  not  interfere  with  the  indirect  or  anastomoeiog  circulation,  by 
meanit  the  blood  readily  ]ia8scs  into  that  portion  of  the  vewiel  which  U 
Lb(^  ligature,  and  may,  if  the  anaatomosis  l>e  very  fi'ee,  continue  tocaica|K 
tiie  dividtnl  arUM-y.     Thiw,  though  bright  arterial  blood  may  no  It 
from  the  wound,  a  contiiiuoUH  streuni  of  titeaame  colour,  or  of  a  darkl 
it  has  become  partially  deoxygeuated  in  its  lawsage  through  the 
uhaniiela,  will  continue  to  wril  out.     This  may  come  from  the  proxii 
(liaUii  end.  or  from  both,  luit  mo«t  couunonly  from  the  distal  end  only. 
(UI  1^  in  K'SH  free,  ligature  at   a  diiitanee  on   the  proxinud  aide 

U'li  ;inv-it  the  haemorrhage  by  the  furuiution  of  hcIiH  at  the  aeaiirfli 

but  luf  th«  unast4imosing  circulation  iKHMuiea  fully  e«tat 
eMun-  iticn'iiseat,  tiie  clot  is  forced  out  and  hspmorrbage 
\*9k  Siugcou  endeavours  to  arrvat  the  How  of  blood  from  a  wai 
«ry  naar  the  palm  by  a  ligature  applied  to  the  brachial  in  the" 
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lllit'ttrni,  and,  when  the  lil(x)d  barete  forth  w.  fiirioiiijily  as  ever,  applicfl 

HtSMlive  ligiitHn*  to  the  arteries  of  the  foreftrm   with  as  little  success,  he 

will  Ht  last,  on  acconnt  of  the  oontinaal  recarreuce  of  ha'tnorrhage*  be  forced 

lofti]op«  the  simple  expedient  that  ought  to  have  been  ha^l  reconrae  to  in  the 

^instance,  namely,  that  of  li^tnrinjr  the  veasel  at  the  fwiiut  wounded. 

Aaothor  ivason  fi)r  thf  prai-noo  now  advot'atM  is,  that  in  »:»nie  casea  the 

^rsj»in  runnut  possibly  knnw  what  artery  is  injured  unleflft  he  w*ck  for  it  in 

^f  wiHind  itself.     A  larj^*  artery  may,  from  the  direction  of  the  stab  and  the 

"fipetuona  flow  of  blood  that  has  followed  it,  appear  to  he  wonndt-d,  when  in 

'*»?lty  it  18  only  a  min^r  branch  that  has  lK?en  injured.    TliuR,  for  instance,  in 

iwt't'  •  from  a  stai«  in  tlie  axillu,  wliioh  proved  fatal  notwithstanding  the 

%ft;  \>:  suUdavian  artciv  for  BUppoRt.*d  wound  of  the  axillary,  the  lont; 

^'totmdc  was  fonnd  to  Ik,'  the  vessel  divided  ;  a»>,  also,  the  external  iliac  artery 

I***  been  li^nreti  for  snppowd  wound  of  the  common  femoral,  when  in  reality 

•^  ^m  the  external  pndic  that  waH  injured. 

^.-ttitly,  whon  the  main  artery  of  a  limb  is  wounded,  if  liirature  of  the  trunk 
***  it»  continoity  on  the  pn)xiniftl  side  of  the  wound  should  by  any  chance 
■*ooe«d  in  arreatinjr  the  bleediuf^t  the  vessel  is  obliterated  at  two  points — at  the 
^■t  of  liirature  and  at  the  wound — and,  consequently,  gantrrene  isvery  likely  to 
***^r  as  the  blood  may  have  to  jkws  throujrh  two  set*  of  anastomosing  vessels 
***  t>«cb  the  parts  below  the  wound. 

T*hia  nilc  applies  to  every  case  in  which  it  is  possible  to  expose  the  wonnde*! 
'^••el  wnfficiently  t«»  apply  a  lij^atnre  to  it.  The  only  exceptions  ani  wounds 
"■  Qenain  of  the  deep  brandies  of  the  carotid  and  some  cases  of  wound  of  the 
*B*|>  pftlfflur  apch  (see  ('haptcr  XVI).  As  will  be  seen  hcreafler  it  applies  to 
'BOoodarj'  as  well  as  to  primary  hn3morrhapfc. 

•.  The  third  ^em  principle  in  the  tivatment  of  wounded  arteries  is,  that 
*  U^tnre  is  to  be  applied  to  both  ends  of  the  vessel,  if  it  be  com- 
pletely cat  across ;  or  on  both  ftides  of  tbe  aperture  in  it.  if  it  be 
^^r  partiAUr  divided. 

Tlur  p-tisK'n  fijr  this  rule  of  practice  is  founded  on  physiolojrical  iL^ronnds  as 
**ll  a*  on  practical  experienoe.  If  the  anastomoses  of  the  part,  he  very  free, 
*•  in  ihe  arteries  of  ihe  palm  or  forearm,  blet-dinp  may  continue  from  the  distal 
'^kd,  Quinterrupted  by  the  li^ture  on  the  proximal  side  of  the  wound :  if  they 
'^  lea  free,  a  stream  of  dark-looking  venous  blood  will  pn)bahly  issue  in  the 
^pOnr  of  two  or  three  days.  After  the  collatenil  circulation  iias  been  suffi- 
tly  established,  brijjht  scarlet  blw»d  will  buret  forth  from  the  distal  aperture, 
oc  has  shown  that  it  is  in  this  way  that  secondary  htcraorrhage  from 
arteries  commonly  occurs,  the  bleeding  coming  from  the  distal  and 
'^^  from  the  proximal  end  of  the  vessel. 

In  tome  cases  the  distal  end  is  so  retracted  and  covchh]  in  by  nnrrounding 
P^ttii,  that  ittnnnot  be  found  in  order  to  be  ligatnrwl.  In  these  circimiatances, 
**  it  is  DOC  actually  btecfiing,  it  may  be  left  alone  in  the  hope  that  beemorrhof^c 
^iB  ooi  occur.  If,  however,  it  l>e  blecdinj^,  a  gnuluatcd  comiireas  must  be 
applied,  but  such  means  should  never  be  resorted  to  until  the  wound  has  been 
'ndjr  eolarged  and  a  thorough  search  made  for  the  vessel.  If  an  arterial 
*kciMll  happen  to  be  dividetl  so  cKme  to  its  origin  that  it  cannot  be  secnred. 
^ecMe  tnost  be  treated  as  one  of  puncture  of  the  main  trunk,  which  most  be 
above  and  below  the  bleeding  orifice. 

of  Operating. — In  order  to  arrest  the   haemorrhage  during  the 
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OF  ARTERIAL    HAEMORRHAGE. 

^houl(I  be  Hpplied  if  ihe  wounded  vewel  U  in  oneof 

A  •£!««  touniiquet  will  usually  bo  found  moet  convi-nienuasii 

,sm  W  TC^xvii  in  ii«\Wr  to  *>:(iidc  tfie  Snrgeoa  to  the  wonad  when  thn  vtmA  b 
l^cun  Ujrhtened  with  littlo  liiss  of  time.  It  is  more  rffcctuil  ami 
d^;it*l  compitifision  by  an  AssistAnt.  It  will  ofteu  be  found » 
to  tilt*  Siirp.H»n  if  tlie  Hnih  be  rendered  bloodless  by  Eeuuftrcbf 
t»mm<.Mi(;in}j:  tht?  operation.  Wliile  this  is  beinj;  dune  lb» 
^lgl^MMrK«^'  t»it»t  lie  arrested  by  di^itul  com{>roR8ion  hi  tht*  most  crnvrtiicm 
mjOik  «hboYc  Uu*  wound.  When  the  wound  is  in  such  a  situation  tbtt  > 
iiiDnot  be  applied,  diii^ital  compression  by  an  aMistant  fflMt 
kTily  In*  n>licd  on.  nroraorrhuge  havinjr  l»ten  temporarily  amxted  ly 
«|  \\\<i  ttbitvv  means,  a  lai-ge  prolK;  should  l»e  pacscil  to  the  bottom  of  the 
and.  taking  this  as  the  centre,  a  free  iueision  should  Ik*  miide  in  wrJi 
A  |]llw«^tittn  atf  will  best  Uy  o[>en  the  cavity  with  the  Irjist  injury  t^)  tbi- 
t  nttd  other  soft  parts.  After  turning  out  any  coagula  confined  in  tk* 
4fiUHl,  and  riearing  it  as  well  as  possible^  the  injured  vi^tel  muH  be  aou^t 
U\x.  *Vi\v  Bituiition  of  this  laay  8ometime>s  be  ascertaiiio<l  at  onoe  by  tir 
b{ttpuiK  of  tho  ru!  in  it«  coats  ;  hut,  in  many  case*,  it  is  ne*v«8ary  to  relax  the 
|tt\'«uiv  n(M)u  the  aitcry,  so  rs  to  allow  a  jet  of  blood  to  escape,  and  thttt 
liulii<a(0  llie  position  of  the  ap»Tture.  If  the  vessel  Iw  only  partially  diridd 
tl  must  Ik*  cleaned  in  the  way  alrrady  descrilx'd  when  treatinj;  of  ligatuw  (rf 
iWtt^rlttii  in  their  continuity^  and  a  ligature  piiased  by  means  of  an  ancuriiiu 
nrtnllv  uhiive  and  below  the  wound.  When  tln'se  are  tied  it  i«  safer  lodiTidr 
lb*'  \c»MM'l  ('ornpletely  at  the  t?ite  uf  the  wound.  If  the  v*'ssel  has  Iseen  oocd^ 
^tlrly  out  across,  each  end  must  be  found  and  drawn  forwunl  with  Uie  artm 
foiwjM  and  tied  as  in  an  o[)en  wound.  This  o|)eratiou  is  not  always  00  ca^ 
in  praciiec  as  it  seems  in  description.  The  artery,  if  completely  dividtd, 
ivlroeta  considenibly,  aud  it  is  uft^m  difficult  i^  find  the  ends  in  the  midst  «' 
\\\i\  uTMlar  tissue  infiltnited  und  stained  with  blood.  Under  the**  cinruiu- 
ulamnw  a  |)oitiou  of  the  sheath  thickened  by  adherent  ciNL^rulum  may  b* 
mittakcn  for  the  artery.  The  proximal  end  is  most  commonly  found  witli 
little  difficulty  by  allowing  a  jet  of  bloo*l  toe^^p*^-  fn>m  it.  The  distal  tnd 
umy  n<>i  Iw  hlewling  at  tiie  time  of  the  opi-ration,  thouirh  blood  wimM 
prxiUddy  i'ScjiJ"^  fn>ni  it  us  soon  »is  the  anastomosing  oirculafion  btMaiR 
ivLaMJBtheil.  It  can  then  oidy  be  found  by  a  (sarcful  aearch  gnidcid  kiy  otvutale 
anat«mii(*ul  knowledge. 

The  artery  is  usually  reivehed  most  eaaily  by  enlarging  the  uriiriual  wvnbkI 
tn  1  'al  to  it.  bat  riuthrre  adviw's  that,  in  those  caaes  in  whkii 

ih  i.diaMrtly  io  the  prinripal  arhTv  fn»m  the  b»i*Jc  or  vtMifi 

iA  the  hniit,  thi-  Surgeon  innU-ad  of  following  the  track  of  the  wound,  «ball  i»» 
•l-ta K  11(1  the  vcaael  where  it  lies  nearest  the  surface  ;  then,  im  passing  a  proh? 
Ii  the  wound,  tile  spot  at  which  tho  artery  hius  pnAmbly  been  injvnd 
i^ii  i^  [tointcd  out,  and  tlie  ligature  mnst  then  bt;  applied  in  the  wa 
lAMv  tif  primary  haMnoirhage. 


ACCUJBNTB  AirrSB  ARTBRIAI.  OCCTLUBIOM   BY  BOROICAl.  MZAMfi. 

*hat  may  follow  tin-  arrest  of  primary  ba*iuurrhagv  fnjw  » 
ire  Intennediat/' or  Kcacttonary  lln'tnorrbagv,  SocuDdaiyor 
ThagttAnd  tiangrvuu  ofthts  Limb. 
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EDiATE  OR  Rkactionary  H.«morrhagb. — THIb  terni  is  limit^l  to 
DOge  o«x'urrinir  witliin  twi-nty-four  hours  of  th(i  wound  of  the  vcaspI. 
mmouly  occurs  within  twelve  hours  of  the  infliction  of  the  injury. 
. — At  the  end  of  on  oiHiration  the  patient  is  often  faint  from  the 
fihook,  loss  of  bIoo<l.  and  tliu  dcpressiu*^  influence  uf  the  anaesthetic  ; 
e  time  the  exposure  of  the  wound  to  the  air,  nnd  the  mechanicai 
I  of  the  knife  and  the  spon^^esi,  have  caused  the  greatest  i»088iblu  dejrrei.' 
lotion  of  the  mouths  of  the  wounded  vessels.  Under  these  circam- 
^vesaels  of  conaiderable  size  may  not  yield  a  drop  of  blood.  As  goon  as 
nd  is  closed,  however,  and  warmly  dressed,  and  the  patient  put  to  bed, 
Ifcncss  het^ins  to  pass  off,  the  heart  bt^ats  more  forcibly,  the  contracted 
lilate,  and  hn3m<,irrha«;e  takes  place.  At  the  sanu^  time,  if  any  vessel 
In  imperfectly  tied — owing  to  carelessness  on  the  part  of  the  Surgeon. 
I  use  of  badly-prepared  rigid  catgut — the  knot  may  yield,  and  the 
may  slip  ofT. 

Wourui  of  a  colUtferal  branch  above  the  point  of  application  of  the 

though  it  does  not  bleed  much  at  the  time,  will,  as  T  have  seen,  cause 

rfeedinir  as  the  coUat-eral  circulation  becomes  established. 

Bomena. — As  the  bleeding  comes  as  a  rule  only  from  the  smaller 

is  seldom  very  profuse*.     It  usuully  distends  the  wound,  tightening 

and  cHUsiug  the  [Hitieut  considerable  pain. 

•nt. — Stimulants  should  be  avoided  as  far  as  possible  during  the 

hours  after  an  operation,  so  that  recovery  from  shock  may  be  gradual. 

treatment  is  the  same  as  that  of  primary  hsemorrhage.   If  the  oozing 

ight,  the  part  may  be  raise*!  and  gentle  pressure  applied  ;   if  more 

the  woimd  must  Ijc  ofiened  up,  and  the  bleeding  vessel  secured.     If 

;d  is  much  distendtni  by  clots,  the  pressure  thus  prwlnced  may  arrest 

ng  i  but  it  is  letter  for  the  patient  under  those  circumstances  to 

the  wound,  turn  out  the  clots,  and  socui'e  any  vessiil  that  may  be 

the  mass  of  coagulum  l)etwui;n  the  surfaces  would  form  a  serious 

Jlo  union  by  the  first  intention. 

an  operation  the  patient  Ije  very  faint,  aud  the  smaller  arteries  wliich 
expected  to  bleed  cannot  be  found,  they  may  sometimes  be  made 
by  bathing  the  wound  with  ciirbolic  lotion  or  some  other  antiseptic 
a  lemi>cnitnre  of  about  1»H"  Kahr.  In  private  practice  it  is  better 
operations  if  possible  early  in  the  morning,  so  that  if  reactionary 
,ge  should  occur,  it  may  take  place  in  the  day  and  not  in  the  night. 
AitY  oit  Rkcukrknt  H^MOUHiiAOK. — By  Secondary  Hjemorrhagc 
bleeding  which  comes  on  after  the  employment  of  any  of  the  above- 
modes  of  arresting  httimorrhage  at  any  period  after  the  firat  twenty- 
This  accident  may  arise  from  a  variety  of  causes,  which  uiay  be 
into  two  great  classes  : — 1.  Constitutional  Causes  :  and  2.  Local 


Itntional  Causes. — It  has  alreudy  Ix-t-n  pointed  out  that  tlie  healthy 

a  woundfd  art^Ty  is  a  process  analogous  in  every  ivspeot  to  anion  by 

ition  ;  the  internal  congulum  serving  the  imiwrtant  purpose  of  pro- 

»c  j*oft  now  tissue,  by  means  of  whicli  the  mouth  of  the  wounded 

ring  c1o8*hI,  from  thf  direi-t  impulse  of  the  wave  of  blood  from  the 

tlioft^  ciinstiturioiuil  conditions  which  have  already  Ikm^u  described 

uufuvouruble  to  union  by  the  first  intention,  arc  therefore  equally 
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CHAPTER    XV. 


TUAIMATir  AXKl  HISM  AND  ARTERT0-VKX0U8  WOUNDft. 


TKAUUATIG    AKKUBI8M. 

Wk  havo  hitherto  discuseed  those  woundH  of  artcncd  in  which  thtr  blood  i» 
illBcbarged  freely  from  an  oj>en  wound,  bnt  all  caacs  arc  not  80  ainiple  ^  th«ffc 
It  sometimes  happens  that  there  is  a  aubcntancons  extravaMkiion,  furmtDj:  \ 
raorv  or  leas  distint*  r^avity,  into  which  the  blood  is  thrown  from  the  wounded 
iirtery,  accomittinied  usually  by  pulsation  of  the  awillinir,  and  .rf^cnsinnallr  by 
thrill  and  bruit.  This  extniviiSHtionconBtituteHa  Tranmatio  AneorLna.  lUid 
may  nrisc  in  thrLf  ways:  1.  The  puntLurfd  wnnnci  Iwidinj;  to  tho  injnml 
artery  may  Iw  oblifjue  or  indirect,  and  thus  the  blood  may  partly  oscape  at  the 
cntancoosopeniniLC.and  {mrtty  becxtrarasated  into  the  liasues  around  the  veneL 
2,  The  pnnctUR'  in  the  integnraents  may  be  elosc'd  by  plaster,  or  a  pad  of  lint 
and  a  twndajfe.  and  thus  no  bli.od  may  escape  externally,  although  the  wound 
in  the  artery  rt'mains  potent,  and  blo<Ki  is  forced  cut  into  the  subtttanw*  uf  ibo^ 
part.  .'{,  Thore  may  Ik?  no  external  wounri,  the  artery  beinjLT  puneiurMi  or  torn 
KQbcutaricr>n)dy  by  the  fra^uMilw  of  a  fracturvd  bone,  bj  a  violent  stniin,  \\j 
the  injur)-  inflicted  in  n  diHiocation,  or  by  the  .Siir^on  in  bin  ffTona  to 
reduce  it. 

Two  forms  nf  uncurifui  ure  dewrilMHl  na  arising  from  Buch  injuries  as  the  abotr: 
the  difluwMl  iind  tlie  circuni8cribe<l. 

DiFfTBKK  TiuvMATU*  .VNKlitifeM — This  ctujsistA  of  an  effiuiou  of  blond 
from  a  wounded  or  niptured  artery,  limited  in  extent  l>y  the  resistance  of  tbtf 
sarronndinu'  piirts.  In  the  immediate*  ueii^hlxturhood  of  the  ofieninsr  ia  tbe 
vessel  there  is  HU  ill-defined  r«vity  communicatint:  with  the  uh' - 
the  separation  of  the  surrounding  partn  by  the  pn'Asnre  of  the  l- 
ia  no  true  fine,  and  such  boundary  :u*  Uieru  may  be  is  funned  paitlj  hf 
coDjrulDm,  nnd  partly  by  the  surrounding  faelriH^  musclin  and  other  stmctureft 
more  or  U«s  niutti**]  together  by  inflammatory  exudation.  The  extraniHi 
continues  to  incn*ii«f  and  to  force  it^i  wuyHmongst  the  tissues  of  T 
llie  n^istauce  ntftTud  by  the  Klretched  and  distended  s(ntt'tun.*8  i^ 
pn**urc  in  the  mjvired  artery. 

The  effei'.tM  uf  ftuUMitaneous  lirteriul  haMuorrhuge  nc^cemarily  varr  with 
Hixe  of  the  artery,  the  nature  of  the  wound,  and  the  laxity  of  the  sammtadio 
prta.     TluiK,  if  the  axillary  artery  be  Imrralcti  in  the  attempted  rvdacUoo 
an  old  diKlor'fltion  uf  the  Hhouldrr-joint.  the  axilla,  the  loose  tiasac 
Ute  (NH-toral   inuf«cleM  and  in   the  root  of  the  neck,  may  lie  tensely  di«tende<F' 
with  cxtmvujiatrd  bltxal  in  a  few  minuter,  while  in  a  punctured  wound  <jf  a 
deep-stilted  smaller  vessel*  sutih  as  the  posterior  tibial,  many  boiua  or  even 
days  may  (<lu{iMt  lH<fon*  the  extreme  limit  of  distension  of  the  aamittndiqff 
litis  been  re«(.*be<l.     Many  Sup/'ons,  with  much  reason,  objirci  to  the 
Td  *"Bnenri»m"  in  connection  with  the  more  rapid  art<>rial  exlnv, 
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an  art«ry  ptrfectly,  even  when  iiBing  an  absorbable  ligature.  Secondar)- 
\\y\^  may  result  from  Hlou^^hiiig  of  the  vessel,  if,  in  (lie  pruccss  of 
^*ning  ic  fur  passing  the  ligature,  it  be  too  widely  8o}»iu*atod  IVom  the 
»Wlh. 

!S.  f.iiiMM  dfiptiulent  upon  tfis  anaUtmuni  conditions  of  Ute  arfrri/  ttt  t/tr  jwiut 
'^turai — The  rush  of  h load  Uirotigk  a  nfujhhuurmif  tnaik  or  roWtleral  brandi 
immediaUjIy  above  the  ligutuni  has  been  oonRJdortHl  likely  to  interfere  with 
^^c  foruiatiou  of  tfie  intoniai  ooHLTulum  ;  bat  too  much  iiuportauoe  nhould  not 
aitactvxi  to  this,  for  FVirter  tied  tiio  oarotid  euccesKfuliy  wiibin  oue-eiKhlh 
J/  an  inch  of  tht-  hnK'hio-i.:ephalic  artery  ;  BellinKham  ligatured  the*  external 
ic  clofle  to  ita  origin  ;  and  Aston  Key,  t}ie  subclavian  iu  the  vicinity  of  a 
tlg«  hnutch,  without  secondary  hiEmorrhap:e  ensuinc:.  But  altliouph  the 
may  be  ttafely  applied  near  a  branch  on  its  proximal  side.  1  think  that 
presence  of  a  collfttoriil  branch  in  close  puvxiniity  t<i  the  dinta}  side  of  the 
tnn?— more  eapociully  if  it  be  one  that  servei  to  carry  on  the  auiLstoinoaing 
iiilatioii — will  be  found  to  have  a  decided  tendency  to  prevent  the  occlusion 
tbe  diBtal  end  of  the  artery,  and  thus  to  favour  the  occurrenoo  of  accondarj' 
hngc. 

ling,  resembliuj^   true  secondary  hcemon-hage,  may  occasionally  take 
some  days  aft^r  the  artury  is  tied,  wlien  the  C4>llateral  circiihition  is  fully 
Dshed,  if  the  Surgeon  have  uuglected  to  sct^urc  the  distal  as  well  as  the 
^mal  rnd. 

.  Pathofoffieal  rotuiUhna  of  thr  roaift  of  iho  arhry. — ('hronic  endarteritis 

ijalciHttatiwn  of  the  arterial  wall  were  very  important  elenvni^*  in  the 

on  of  secondnry  Im^morrhago  after  the  nse  of  the  irritatin*;  separable 

the  process  of  re|tair  was  interfered  witti  and  the  ligature  sc(>arated 

ptQDfttutt'lj.     The  danger  ia  much  less  with  aseptic  absorbable  ligatureH, 

*>pccially  if  tliey  be  tied  with  dirisiou  of  the  inner  and  middle  coats. 

i'rtal  secondary  luemorrlutgc  has  occurred  from  a  lar;je  artery,  such  as  the 
femonl,  in  consequence  4»f  a  small  atheromatous  or  ciilcar'jous  patch  having 
fi*^  way  immediately  above  the  ligature  a  day  or  two  after  its  application. 

i.  i'fOteiiUhij  processeii  ocrurrmij  in  the  tround. — The  extreme  rarity  of 
•wjMkry  htemorrhage  after  operations  ut  the  present  day  is  undoubtedly  due 
'otbeose  of  M**'ptic  absorbable  li^aturt^'S,  and  the  prevention  of  unhealthy 
'*■'»?»  m  the  wound.  By  thone  means,  and  by  the  use  of  torsion,  favourable 
'''•'Its are  now  oliLaititnl,  even  though  many  of  the  other  jiredisjwwing  (mnscjt 
"* '"eoomiary  bitmorrlmge  iw  preacut.  The  occurrence  of  suppnratiou  around 
^  iaju[\*d  i»art  of  the  artery  ueceesiirily  interfeivs  with  that  healUiy  process  of 
'*P**r  by  which  the  hamiorrhage  is  [jerraanently  arrested.  Severe  seoondai-y 
Jj*>oirtiage  may  tn^cur,  t*sj>ecially  alter  gun-^bot  wounds,  as  the  result  of 
of  the  wall  of  an  artery  which  was  bruised,  but  not  actually  torn,  by 


tike 


»«jury. 


. — Tlie  occurrence  of  secondary  hsomorrhage  is  usually  some- 
^litt jeradnal,  and  not  witliont  warning.  The  bl<Kid  does  not  burnt  forth  in  a 
^*iUsn  gush,  but  up)H.rar8  at  firvt  in  stnalt  quantity,  oozing  out  of  the  wound 
*>d  MainlDg  the  dressings  ;  it  may  then  cense  Ut  flow  for  a  time,  probably 
the  oponiDg  in  the  artery  bettoming  plugged  by  a  piece  of  clot,  but  it 
oDt  again  in  the  course  of  a  few  hours*  welling  up  freely  in  the  wound, 
u4eiilH!r  exIiansLing  the  patient  by  repeated  losses,  or  else  debilitating  him 
0itmi  b«  (allB  ft  victim  to  some  secondary  disease,  such  as  pneumonia,  erysi- 
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at  fiTxttia.     In  oUur  mat*  again,  after  a  frw  vamifi^  tbi*  btoii( 
imm  oot  ID  a  goshiop  stream  that  ()aiV)dr  destmjv  life. 

TfaB  opporUoutiea  which  J  have  had  of  pxaminiog  the  state  of  the  rmm 
terenl  cmc*  of  f^Mal  secondair  b^ptnoirha^.  )»id  mc  fallr  to  O0Q<Hir 
OoUirM  ai»d  Port*'r.  chat  when  baemoTrfaa|;e  oocma  from  ao  artery  li 
in  Its  cootinnitT.  thr  blood  m  M#  yrmi  majority  ^  d^/iUMM  raaM  frmk  fib 
t9i$iti  ^Mti  mot  frvm  thf  prarimal  widf  of  thi  tcouHiL    The  greater  teodettcy 
(Ik  diaUl  end  of  the  veaeel  to  bleed,  appean  to  ariae  parttr  from  the 
perfect  occlnsiou  of  thi8  portion  of  the  arterj.  and  pRrtlr  from  ita 
(iabilitjr  to  slough,  in  coiueqaeDOe  of  the  li^tarv  inr  \u  mpplj 

lilood  throii^'h  the  van  vaaoroin.     Ft  iv  noohjcctiiin  '  ,   uion  that  tb^ 

hiemorrhAf^  is  often  arterial  :  for,  though  it  is  trae  thai  the  blood  wbidi  i* 
carried  to  tlie  distui  rnd  is,  for  the  firvt  few*  dny?  afuT  the  Appli<*attoa  nfi 
Hjir&tore.  of  n  vcnoas  Ime,  ret-,  after  tlie  coltatoml  cimilAtion  is  fM[T 
(<stablished,  it  asanmes  a  morr  nearlet  tint,  and  at  last  beromea  oompkcdT 
lUicrial. 

Period  at  which  it  oociira.  Het'ondurj  htcmo^^lu^:e  uiajr  oocor  *t 
any  tiiiio  from  twenty-ffiiir  liourf  af^er  the  operation  to  the  clcanivoftW 
wound. 

AVhen  the  t^parahh  tif/aiure  wa«  Dsed,  it  was  particularly  apt  to  oocor 
nbout  the  |x.'riod  of  the  jteporatioit  of  the  hynUiru,  a^  Ote  result  of  anrof 
the  causes  already  sjKjcifitd  whi<h  interfere  with  the  fomiation  of  tlir  intcrul 
coagulum,  or  that  occasion  nlc<nition  and  slouching  of  the  coato  of  itf 
veasel.  At  a  later  piTioH  it  mij^ht  also  arise  when  the  wound  remaiiMd 
ofien,  88  the  result  of  the  presenw  of  a  slough  where  the  noofip  of  the  ligaoit 
hud  lain,  or  frt)m  iiisiifhcieni  drainage  of  thi*  siippumtinu-  trai'k  leAbrik 
lipitnrc. 

In  St.  Thoni:i»*H  llf^pit^l  ik  n  prcparotion  of  a  carotid  artery,  from  wM 
secondary  ha-niorrhai^e  took  place  in  the  teiiLh  week  after  ligature  :  and  Aootb 
mcutionii  a  cane  of  ligaturo  of  the  sulM-laviiin  in  whirh  the  ihnvt-'  -  ■  ••Im 
tlie  tvvunty-Heveuth  <biy,  the  fatal   ha^nioixhiige  oiniirnng  in  i  -Bill 

wt'ck. 

When  an  ahsmhahl/f  Ugatur^  is  used,  hm'ondary  hromorrliagp  raay  very  rmwH 
ooenr  ou  the  tlilrd  or  fourth  day.  fmrn  premature  softening  of  im|>«rfect)v 
prepared  oatf^t,  if  that  rnalcrial  l»e  employed.     Should  the  ligii*  pUv 

or  become  bo  by  ix>utamination  from  the  wuundf  it  may  iK'havc  •  ..■  Lk 

old  M'lmrjhlc  ligutun*,  and  secondary  hiemorrha^e  n^salt  from  similar ttOHt 
and  at  KiMiilar  jwriodK. 

Prevention  of  Secondary  Enmorrhage. —  In  all  iraaes  in  whteJi  a  \Mtp 
artery  ha**  \>vru  wounded,  or  tied  iu  its  continuity,  can- should  of  oounel* 
taken  tt^  prtvrni  (his  aot^idrut,  if  possihlv,  by  kwpiti^^  the  patient  perffrtlj 
qnirt,  :  ridut*  HtitnuIaLion,  and  kcvpinir  thr  hnwoU  open.     A  pacitft 

once  ur;  1   in  University  rullcge  Hottpitul  from  secondary  hflemonba<P' 

vliich  mmtnenoi'd  while  she  was  stniiniDf;  violently  at  stool.    Wlien  tbiavif 
marked  arterial  ti^nsion  with  a  full  and  rapid  pnls^'  it  may  Aimetimcs  bcadfi»* 


abW  to  h" 


'»orw  t*i  viMiewt'tion  if  from  thr  KtaLcof  ihir  wound  there  is  soj 

^t  y  hiLMnorrhngi*.     Of  all  inruriK  of  avoiding  tbi* 

tli'    i  tttn  of  siiptic  pnx-eases  in  the  woond  i*  by  far 

t     Sc<*i)ndary  htcmorrha^f  may  be  said  never  io  ooonr  ia  * 

althily  without  suppuration.     Should  suppnratioa  ooonr  asB 
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nd  open  up  so  that  the  main  vessels  ruD  be  seen  beating  fonMlil^r,  the 
ofthf  patient  is  ^eat.     He  should  then  be  airefully  watched,  tlie  diet 
lmven*d,  and  the  artery  corapmsHod  digitally  at  the  most  convenient 
ve  tli(>  wound. 

TMBXT     OF    HECONUXttY     ArTKHUI*     H.KMOHItHAOK. —  In    tliis    We   BPC 

by  two  definite  rules  t<i  which  there  are  few  exceptions  :  1,  TfuU  fitn 
aBm&trhatjt*  hare  ceased  spontanHmmly,  operative  inln'f'erena*  w  neceJUforf/ 
•i»  re/urn  ;  and.  2.  T/iaf  ihA  mm»jf  of  tnrenUnjf  the  ftamorrh(tge 
if  possihle,  he  ajr^thed  af  tht*  hierding  point.  TheHe  principles  are  DOW 
nniversjtlly  rctcop^nised.  and  form  the  only  safe  guide  in  the  treatment 
moftt  anxious  complication. 
THat  even  if  the  haamorrhage  have  ceased  apontaneonsly,  opera- 
interference  ia  necessary  to  prevent  its  retnrn.^This  ride,  it  will 
rved.  is  the  reverse  of  that  by  which  we  are  f^nided  in  primary 
hage.  It  is  founded  on  our  knowledge  of  the  phenomena  of  secondary 
jige  as  described  on  p.  4o'>.  After  the  first  outbreak,  even  thongli 
insr  may  cease  for  »  time,  it  is  almost  certain  to  reeur.  When  a 
n  of  secondary  htemorrhai^e  has  taken  place,  the  patient's  condition 
n  most  critical ;  the  efforts  of  nature  can  no  longer  be  relied  on  to 
the  bleeding,  and  the  fatal  gush  may  recur  at  any  moment.  In 
nmstances  are  more  coolness  and  more  surgical  knowledge  retiuired. 
adopting  a  decisive  and  immediat*"  line  of  action  in  a  case  of 
y  haemorrhage.  There  is  no  time  for  delay,  tm  time  for  amsultation, 
for  referenc*e  to  books ;  the  Surgeon  must  act  at  once  on  his  own 
D'bility. 

^odIj  eiception  to  this  fimt  rulo  is  when  the  bieraorrhage  oocurB 
days  after  the  operation,  and  is  very  small  in  ((Uantity,  amounting 
more  than  a  flight  oozing.  Under  these  circumstances,  elevation 
part,  the  application  of  cold  and  moderately  finn  bandaging  over 
)D-wool  or  other  elastic  dressing,  so  as  to  press  the  surfaces  of  the 
against  each  other,  will  sometimes  arrest  the  bleeding.  If  the 
tinue,   however,   more  efficient  means  must   be   adopted  without 


t  the  means  of  arresting  hasmorrhage  should,  if  possible, 

ed    at    the    bleeding-point. — This  rule  is  the  uimr  us  that    for 

ith  primary  ha*m(»rrhage.    The  following  are  the  chief  reasons  ui»on 

is  founde<].     >'»•«/,  until  the  wound  is  opened  up  it  is  impossible  to 

what  vessel  the  bleeding  jirooeeds.     Thus  after  amputation  of  the 

may  eorae  from  branches  of   the  profunda  or  from  the  superficial 

In  some  oises  it  may  hi»pp<^n  that  no  large  vessel  i.*  bleeding,  the 

hage  proceeding  from  tlie  soft  granulation-tissue  lining  an  nnhealthy 

In  IK»Ut  a  man  was  wlmitted  into  University  College  Hospital  nnder 

on  account  of  very  Hc*riona  se<'X)ndary  haemorrhage  from  a  gun-shot 

on  the  iuner  side  of  the  arm,  exactly  in  the  line  of  the  bnuihial  artery, 

[1  it  was  fluppoeed  Ui  proceed.     The  wound  was  finely  enlarged  and 

was  exix>sed  lined  with  solX  unheiilthy  granulation-tissue,  but  no 

was  fonnd  to  be  lilewling.      The  cavity  was  cleaned  out  and  the 

not  recur.     Twenty  years  afterwards  the  man  was  admitted  for 

S0i>ident,  and  the  brachial  artery  could  then  be  seen  running  close  to 

eviilently  uninjured.     tSeromlly. — If  the  uiain  tnink  be  tied  at  a 
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iirtery,  njct  with  in  tlie  dissi^tin^-rooni  of  University  CV)lIc^t%  a  lorttwn 
A'cseel,  iilKUit  the  size  of  a  crow-quill,  and  measuring,  when  slrni^ht^rned  "OU 
nino  inchcK  in  length,  wuh  found  puHHin^'  from  tijc  inteniul  mamiDary  in  tiif 
third  inteuM^tal  space  to  the  t-xternal  uiamman'  branch  of  tiiv  ftiillan. 
Ocnt^i«:)nally  a  nnmUir  of  such  arterieB  may  form  au  inti'rlaccnicnU  'Hit* 
anaetomosinf^  urteric8  that  carry  ou  the  circulation  arc,  as  a  rule,  cifih 
diaaretcd  nut  in  a  well-injected  sahject  iu  the  diHsocting-n>om«  and  at  oor 
time  it  was  supposed  that  it  was  not  safe  to  tie  a  lar^^e  artery  except  in  ihac 
Ritnations  in  whit-h  such  easily  domoiiHtnihle  aniL8tonioiie><  exist.  TbuA,  (far 
iiifitunce,  after  tlie  lij^aturc  of  tlie  common  carotid,  the  Hn[»ply  (tf  hlowJ  it 
ultimately  couveyed  hy  the  inosGulationa  between  tlie  superior  and  inferior 
Ihvroid  arteries  and  bv  the  vertebral.     Wheu  the  8ut)claviun  is  tied  the  circa* 


rifi.  IIT.  AiiA«toiiK>ftlii(  Clr> 
(It latin II  III  Knrlnrltm  itnl 
fVfilnrii*  f.f  th^.  XXkTw 
UiOiiUiik  AlUr  LiipUutv  of 
Vrtxmt^     (AAv  PurU.) 
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latioD  of  till'  up)>er  extremity  ifl  li'nrriod  on  by  the  anustoniosis  of  the  poetcrii 
scapular  and  tiiiprascapular  from  the  thyroid  axin,  with  the  acromio-thai 
i.nd  subw-apmlur  of  the  axillary,  of  the  braucbea  of  the  inttrnj*]  mai 
niid  iiili'rcostul  arteries  with  the  exl4?ruul  mmiiumry  of  the  uxdlary,  aod 
the  sii)K.Ti<>r  inteix-oatal  of  the  sul'daviaii   with  the  Miperior  th*>nK:ic  of 
axillary  ;  and  when  ihf  external  iliuc  ia  tied,  the  bloo<l  is  conveyed  to 
li'wer  limb  by  the  uu«trulntiouK  between  the  int^ruul  maniinary  and  Imnl 
nrtcrieM  aud    the   epi<nuUrie  iiud   cireuuiflex  ilii,  and   by  thoae  betwi 
obtnrutor,  gluteal,  and  sciatic  arteries,  and  the  circumJSex  branobai 
priifnitda  femoria. 

It  hu«,  however,  repeatedly  been  aliown  that  the  onlinary  miwoular 
aubcutancoiu  veaaela  of  the  part  are  amply  sufficient  to  ciury  od  ihr  cirooU- 
ticm,  even  when  DO  anaatomoBing  arteries  can  be  demonstrated  by 


«o«  in  »I!  'lirertions.     Piilsatiuu  iniiy,  however,  be  iii)8ent.     'fliis  oLviirs  whuD 

chc  sac  is  illHlefiiiwl  uiid  rontains  much  coiij^uhim,  Hnd  when  the  euvity  is  very 

in  l^mpurtiou  to  the  artery  cominuiiiwuiiijj:  with  it.     In  spite  of  the 

►m-e  of  pulsatioQ,  snch  aneurisms  continue  to  inci'ea!*e  in  siz*^,  ami  amy 

thuUIr  rupture,  but  befurf  doing  so  the  8ui»erficiai  piirts  covering  tlie  tumonr 

bixx>mc  inflamed  from  tiie  tensioTi.     8uch  non-pulsating  infliiuied  aneurisms 

wtj  rmdily  mistjikeu  for  ulwci'sses.     A  bruit  may  often  be  heard  in  a  circnm- 

MJiibed  tmnmtttic  aneurism,  Init  it  is   frc«|ucntly  id>sent.      As  the   tumoav 

iDcn*a.se»  in  sixe»  it  will  give  rise  to  pressure  pignH  similar  to  those  nf  a  spau- 

ttneoos  uneuridm.     (Set;  ChuiJ.  XLIII.,  Vol.  II.)     Tliis  form  of  tmumatic 

irism  most  commonly  (Kcnrs  from  wounds  partially  dividini^  small  arteries, 

'iLo  temptiml,  phmtiir,  jtuhuar,  rndial,  nnd  uluart  but  it  ih  uIho  met  with  in 

fonnectiun  with  the  Utr^r  vessels  as  a  consequence  of  very  snmll  punctured 

voamU. 

Tlte  Treatment  must  de|)end  on  the  size  and  the  situation  of  the  artery,  and 
"D  the  de^ix^  of  dcftiiition  of  the  sac.  The  less 
(Ic&mnl  the  sac,  that  is  to  say,  the  more  tli«ely  the 
ittmnur  approaches  a  ditfiiped  arienrisni,  the  more 
im|itnitive  it  is  to  treat  it  by  laying  open  the  sac 
*nd  ligaturing  above  and  below  the  openiup,  as 
'l<«cribcd  Mom  <p.  4iM'>).  On  the  other  hand,  if 
tfce  80^  t^  ^^-^.]i  iletiiied,  treatment  by  compression 
j'thc  vessel  leading  to  it  may  be  attempted,  and 
*  ttOcaBJonally  sncce^'^fuL  When  this  lias  failed, 
^  operation  by  layin<r  open  tlic  sac  is  nsually 
*"  be  ppefcrrtsi.  The  ])roiu«M?  suppuration  from 
'**  cavity,  which  was  formerly  ho  tnmblesoinr,  can 
'*f**lly  be  pn'veuted  by  cleariut;  away  all  conj;nla 
***>  a  sharp  siKM^n,  and  adopting;  efficient  tiuti- 
•*P*^c  tnsiitiient.  In  this  way,  in  a  case  of  tnm- 
|W™***«  aneurism  of  the  ulnar  arterj'  in  which  the 
^|P^  xm  as  big  u»  u  lar^^e  orange,  complete  union 
^Vv  lirst  int/'urion  wns  obtiiiued,  the  two  sides  of 
^^F^     »«-ic   lulherin^   when   brought    together.        In 

^^I^BptiiiDal  caites.  if  the  sa<>  be  welUdelined.  and  tlie  tumour  be  so  8ituate<l 
^^^'^  it  would  be  difficult,  or  hnzjirdous  to  lay  it  open,  a  proximal  lijrature 
^^Jf"  be  applied:  but  there  is  no  neeetsflity  in  uioet  cases  tn  tie  at  a  distance 
»      '  .  as  the  vessel  is  healthy  except  at  the  wounded  spot.     Thim.  to 

i,^  into  the  palm,  which  mi^ht  have  endangered  the  utility  of 
haud,  i  successfully  tied  the  brachial   for  the  atieiirism  reprcMinted  in 
which  followed  an  injury  from  a  powder-flask  explosion.    AVhen  the 
allows  signs  of  impending  suppuration  the  proper  (-onrse  is  to  lay 
the  wie  and  tic  above  and  lx;low. 
^.  The  nt'xl  form  of  circumscribed  traumatic  aneurism  is  of  rare  occurrence, 
'^<i  ani'cs  iisiiiilly  from  a  small  puncture  in  a  large  artery.     The  vessel  bleeds 
£2^*7  •  ^**^t  ^^®  haemorrhage  Ix-ing  arrested  by  preiwure,  the  external  w<iund, 
that  ill  the  artiTy  close.     The  cicatrix  in   the  artery  gradually  yields, 
ling,  at  the  end  of  wrttks  or  months,  a  tumonr  which  gmdually  enlarges. 
**d  pulsates  erontrically.  with  distinct  bruit,  having  all  the  nymptoms  that 
^WKtvriac  an  aneurism  from  disease,  and  possessing  a  sac  continuous  witli 


Kijt-  I.W.  —  ClrcunwcrUiwl  Tmu- 
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Sur^jeotif*  ftppoar  Ut  haw  hwn  led  »\viiy  Ity  tlie  erroiirnus  idea  oF  »p|iU 
Hiint«riun    principles   in   the   M*eiitnu*nt   of   ttiioiirinm   of  tliat   of   i^ 
artorics,  until   Guthrie,   by  bis  practice  und  preerpljs,  and   Hy  briii^o^  lO    | 
overwhelming  inasB  of  proof  to  bear  on  tliia  imiwrtnnt  qnestion,  recalled  tbr 
attention  of  the  I'lvfesaion  to  the  pro|>er  and  rational  trcatnioat  of  wonuiiid 
arteriei*. 

1 .  That  no  operation  ought  to  be  performed  on  a  wounded  miUrf 
unless  it  bleeds. — If  by  tlic  time  the  Surj;eon  9e(«  the  piitieut,b]ecdinglii^ 
oeuj^tl,  liiiwi-vor  furious  it  may  havt-  lieeu^and  however  probaltir  it  roaTopiKar 
from  the  situatioti  of  the  wound  ihflt  a  Innre  arlcr}*  huA  been   injun-d,  ur^ 
operation  should  ^te  undertaken.     The  patient  should  lie  plar«il  in  ■ 
wound  ahould  be  tlretited  and  a  tourniquet  ajiplied  loosely  round  i' 
ready  to  Ite  tight^^'ued  at  oufe  should  thtj  bleediuv  a>;aiu  occur.     He  alioohl  k«- 
tionstantly  watched  by  iRume  competent  perm:in  for  thv  next  twenty-foar  '^ 
forty-eijrht  honm.     If,  before  tlie  Surgeon  aees  the  eaae.  bleeding  supposed  U>' 
come  from  a  Iar*ie  vessel  has  Iteen  arrested  by  pretwure,  he  -tlioiild  at  one*  n»lu 
all  presHure  and  remove  the  pads,  ns  it  is  not  tiafe  to  tnittt  to  compruMioD  fee 
the  arrt-fit  of  ha-morrhaj^c   troni   a   vi-asel  of  any  uia^rnitude.     If,  on  dofcod 
thiH,  bleeding  occurs,  he  mufit  be  guided  in  his  treatment  by  the  two  fottownus 
rules.     If  no  hcDiuorrha^  appears,  he  most  follow  the  directions  just  in^cn. 
The  i-eaaou  for  this  rule  ia  tluit  a  small  artery,  capeoialiy  when  wounded  near 
its  pan^ut  trunk,  may  for  a  time  pour  forth  such  an  amount  of  blood  as  ta 
make  it  iipficar  lu  if  the  main  trunk  itself  wiui  implicate*!,  and  yot  may  safeHr 
hv  closed  by  the  prooesse**  of  natund  arrest  ala\i<ly  dt-scriU-d.     A  man  w«* 
brought  to  the  Univenity  Colte^  Hospital  witli  a  deep  stab  in  tlie  ^roia* 
directly  in  the  course  of  the  exl<'nial  iliac  artery  ;  a  very  larfje  ^^oantity  of 
arU^ial  1)lood  haii  be«n  lost,  but  the  hu'morrha^f  wnsarn^aicd  mi  liis  admisiicio 
by  the  application  of  ])rcfigui'e,  iVc.      Fn)Ui  the  ^reat  utul  suddrti  h^ss  of  lilood 
it  was  supiHtM^^i  that  the  external   iliac  had  been   punctunn],  but  it  was  bM 
thought  advisable   to  pcrfonu   auy  operation   unless   hiemorrha^  T^coned 
The  ifleedin;:  did  not  return,  and  the  wound  healed  without  any  fnrtliertnni 

This  rule,  as  will   subsequently   be   shown,    does  fwf   apply    U*   seooi 
lutniorrhaye,  nor  to  blecdin*^  from  vessels  ojfen<*<l  bv  ulccruii"M  i-r  »l«>u(fl!inp 

:d.  To  expoae  the  Teaael  at  the  vounded  part  and  to  tie  it  th«re- 
— The  principal  reason  for  this  rule  is,  that  a  lij^atnre  of  the  main  tmakati 
distance  al>ive  the  wound  stojis  only  the  direct  supply  of  blood  to  the  limb, 
but  does  not  interfere  with  the  indirect  or  aua^tomiwin^  circulation,  by  wht 
means  the  blood  retwiily  [lassiis  int^t  that  portion  of  the  vessel  which  is 
the  li*r»^ture,  and  noay,  if  the  anaHtomosis  l»e  very  five,  contintie  to  escape 
the  divided  arter)-.  Thus,  though  bright  artciial  blood  may  no  loo^ 
from  the  wound,  a  continuous  stream  of  the  same  colour,  or  of  u  dorkcr  tint 
it  luis  U-come  j>artinlly  deoxygenated  in  it«  {tassagr  through  the  aoastomctt 
channels,  will  continue  to  well  out.  This  nuLvcome  from  the  prozinoal 
distal  end,  or  from  both,  but  most  commonly  Irom  the  diHtul  end  only. 
Anastomosis  is  less  free,  ligature  at  a  diHtance  on  the  proxiroiU  siils 
tem|ionuily  arrest  tbo  hicniorrhage  by  the  formation  uf  a  clot  at  the  seat  of 
wound,  but  as  the  anastomosinf;  circulation  becomes  fully  tsatablkbed  and  U» 
blood-prcssuru  increases,  the  dot  is  forced  out  and  hfrmorrha^  reoomraenoca 
Thu^  if  m  Sttii^n  endeavours  to  arrest  the  flow  ol  blood  from  a  wound  of  Ihe 
uUiar  an«t7  noar  the  piUm  by  a  ligature  applied  to  the  brachial  in  Uw  laiddll 
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■Mb  linn.  ani^.  wlit-n  the  M<m«1  hurstfl  tbrtli  a^i  furidiisly  as  ever,  applies 
^^■JKive  li«:ntDn-«  to  tbe  nrurios  of  the  foi'carm  with  as  little  success.  Xw 
fwillftt  last,  on  accoant  of  the  continnal  rccirronce  of  hurnorrhujro,  l»e  force*! 
I  to  Adopt  the  fiimplo  t>xp(*<]ient  that  oa^ht  to  have  been  tiurl  recoui'Be  to  in  the 
I  fin*  iofttAiice,  namely,  (hat  nf  liiniturrnor  the  vessel  at  the  |K»int  wounded. 
I  Anofher  njiwoo  f<tr  the  practice  now  advorated  in,  that  in  some  cases  the 
1  Surjttitn  fann<it  [tossihiy  know  what  artery  i«  injured  unless  he  seek  for  it  in 
lliir  Wound  itwif.  A  larpe  aitory  may,  from  the  direction  of  the  stab  and  the 
liaipetuons  flow  of  blood  that  hiw  followed  it,  appear  to  be  wounded,  when  in 
paiity  it  is  only  a  miner  branch  that  ha«  been  injured.  Thus,  for  instance,  in 
HMorrhmre  from  a  sthb  in  tlie  uxilhi,  which  proved  fatal  liotwithstanding  the 
H|hr^  of  thf  «ulK'|jivtan  artery  for  suppoRcd  wound  nf  the  axillary,  the  lonjr 
Bor&i'ic  was  fonnd  to  Im*  the  vessel  dividnd  ;  ho,  also,  the  external  iliac  artery 
Bta  been  ligatured  for  supposed  wound  of  the  common  femoral,  when  in  reality 
P  *w  the  external  pndic  that  was  injured. 

I  Lafltly,  when  the  main  artery  of  a  limb  is  wounded,  if  ligature  <»f  the  trunk 
■ft  iti  cnutumity  y>\\  the  [iroximal  i«ide  of  the  wotmd  should  by  any  rhniice 
Vooevd  in  arrestintr  the  bli-edin^r.  the  vessel  is  oblit4:'rated  at,  two  points — at  the 
pit  of  lig-ainre  and  at  the  wound — and,  consequently,  g:anjfrene  is  very  likely  to 
Vocmr  as  tlie  blood  may  have  to  pass  tbrr>norh  two  setB  <^if  ana8toraosiu|f  vesaels 
Kforoseh  the  portfi  below  the  wound. 

^  Thia  rule  applies  to  every  ease  in  which  it  is  possible  to  expose  the  wounded 
^^MiiutHciently  t-o  apply  a  ligature  to  it.  The  only  exceptions  are  woundn 
HHltAkin  of  tlie  deep  branches  of  the  carotid  and  some  cases  of  wound  of  the 
pMp  palmar  arcli  (w^e  Chapter  XVI).  As  wilt  be  seen  hereafter  it  applies  to 
BtooDdary  as  well  us  to  [irimary  bsemorrhatre. 

■  4.  The  third  jf rent  principle  in  the  treatment  of  wounded  arteries  is,  that 
K  Ugmture  is  to  be  applied  to  both  ends  of  the  vessel,  if  it  be  com- 
Vietely  cut  across  ;  or  on  both  sides  of  the  apertnre  in  it,  if  it  be 
oaly  pairtiAUy  divided. 

The  rt-asou  for  thin  rule  of  practice  is  founded  on  physioloj^ical  jn^unds  as 
well  as  on  practical  experience.  If  the  anastonioses  of  the  part  be  very  free^ 
as  in  '  !<Hof  the  f>alm  or  forearm,  bleeding  may  continue  from  tlie  distal 

end,  Li  jfted  liy  the  li^ratnre  nn  the  proximal  side  of  the  wound;  if  they 

\m  kflS  ^Vee,  a  stream  of  dark-looking  venons  blood  will  probably  issue  in  the 
etfOYM  of  two  or  three  days.  Aft^-T  the  collateral  circulation  has  been  suffi- 
dmllyestAbliflhed,  brii^ht  scarlet  bl(H>d  will  burst  forth  from  the  distal  a])crtnre. 
ft^erienoe  has  shown  that  it  is  in  this  way  that  secondary  hivroorrhn^e  from 
moDded  arteries  (.■omroonly  occurs,  the  bleeding  coming  from  the  distal  and 
Dot  fmcD  the  proumaJ  end  of  the  vessel. 

In  wine  cases  the  distal  end  is  so  retracted  and  covered  in  by  surrounding 
fUlB»  Uui  it  (cannot  be  found  in  order  to  be  ligatured.  In  these  circumstances, 
if  it  is  DOC  actually  bleeding,  it  may  be  left  alone  in  the  ho^te  that  hiemorrhage 
■rill  not  occur.  If,  however,  it  1>€  bleeding,  a  graduated  compress  mast  be 
applied,  bat  <mcb  means  should  never  be  resorted  to  until  the  wound  has  been 
hiritf  enlarged  and  a  thorough  search  made  for  the  vessel.  If  an  arterial 
bcmcb  happen  to  l>c  divided  so  chjsc  to  its  origin  tltat  it  cannot  1)e  secured, 
fika  OHB  OBBb  be  treated  as  one  of  puncture  of  the  main  trunk,  which  must  be 
lifitered  above  and  below  the  bleeding  orifice. 

Koda  of  Operating. — In  order  to  arrest   the   hasmorrhage   during  the 
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operntioTi  n  tonrtiiqiiei  rIkiuM  be  ujiplied  if  the  wounded  vessel  ii  in  wtt*^ 
the  liiiilte.     A  M-nnv  tituniiquet  will  iiKually  l)c  found  most  convcnieattMit 
GftQ  be  rt'Iuxod  in  orrlcr  to  pfiiidc  the  Siirjreim  Ui  the  wound  wiitMi  th«  tcsrIi* 
exposed,  nnd  a(pun  tightened  with  tittir  Umh  of  tiniu.     It  is  more  rtTfCtuai aod 
i^rtain  thau  digital  compruiwion  by  an  AsHiatant.     It  will  ofteu  b«(oondi 
greul  assistance  to  the  Surgeon  if  the  htnb  be  rendered  bloodless  br  Ksmarch't 
inethcKi  before  commencing  the  operation.     While  this   is   being  don«  thi 
hBemorrhnge  niiwt  l>e  arrested  by  digit^d  compression  ui  tli«  tn<)*t  arnvt-niuw 
jwint  above  tlie  wound.     When   the  wound  is  in  such  ii  sitmitioti   Uiai.  a 
tourniquet   cannot  be  applied,  digital  compression    by  an   asftiAtant   moii 
necessarily  l>e  relied  on.     Hemorrhage  liaving  been  temporarily  arrested  by 
one  of  the  alK>vc  means,  a  lai'ge  probe  should  be  panged  to  the  bottom  of  du 
wound  ;  and,  taking  thin  as  the  (%ntre,  a  free  incision  should  t)e  made  in  encb 
a  direction  as  wilt   best   lay  ojteu  the  cavity  with  the  least  injury  to  tbi* 
mua(.'le8  and  other  soft  ])art«.     After  Luniing  out  any  ctiagula  (xmljunt'd  in  the 
wound,  and  clearing  it  as  well  as  poKsible,  the  injured  vessel  mu»t  be  HoOKht 
for.    The  situation  of   this  may  sometimes  be  ascertained  at  once  bj  tk* 
gaping  of  the  cut  in  its  C4«itB  ;  but,  in  many  cuses,  it  is  necessary  U%  i- " 
pressure  upon  the  artery,  su  as  to  allow  a  jet  of  bhiud  to  ejtcjqie.  .1 
indicate  the  position  of  the  aperture.     If  the  vess*.^!  Ite  only  part.iiilly  dirtdMj 
it  must  be  cleaned  in  the  way  already  de8cribe<l  when  treating  of  ligataro  trf ' 
arteries  in  their  continuity,  and  a  ligature  ]»assed  by  means  of  an  ant*urUBu 
ni-edle  al>ove  and  below  the  wound.     When  theite  are  tied  it  is  safer  to  dividrl 
the  vi-ssel  <'omj>letely  at  the  hite  of  the  wound.     If  the  vessel  has  Ijecn  com-' 
pletely  cut  across,  each  end  must  be  found  and  drawn  forward  witli  the  artery 
forcciis  and  tied  as  in  an  open  wound.     This  ofiei-ation  is  not  always  so  cMirf 
in  practice  as  it  seems  in  description.     The  artery,  if  completely  divided, 
retracts  cou.^iderably,  and  it  is  oft<?n  difficult  to  fiud  the  entls  in  the  niidrt  •»f 
tlK'  areolar  tissue  infiltrated  nnd  stainetl  with   blood.     Under  these  i!in'nnt- 
stiinct.'s   a  portion  of  the  sheath   thickened  by  adherent   coagiilum  may  be 
mistaken  for  the  artery.     Tlie  proximal  end  is  most  commonly  found  with 
little  difficulty  by  allowing  a  jet  of  bloo<i  toescapt^  from  it,     Thr  distal  en>J 
may  nnt   l>c   bltwding   at   the  time   of  the   ojKnition,  though    blond  woakl 
pn)bably  esca|x'  fnmi  it    as  soon   an   the   anastomosing  oireulation    tHH^ant 
cBtahlir<he<l.     It  cuu  then  only  be  foond  by  a  careful  seazx^h  guided  by  ai^unbi' 
anatomical  knowledge. 

The  arter)*  is  usually  reached  most  easily  by  enlarging  the  urrginal  VDontl 
in  the  ftart!*  KU|)erticial  to  it.  but  <!uthrie  advises  that,  in  those  cases  in 
the  wounil  paMses  indirectly  to  the  principal  nrUTv  fmm  the  bade  or 
of  the  limb,  the  Surgmii  iiiKtcjid  of  following  the  track  of  the  woond. 
down  on  the  vessel  when*  it  lies  nearest  the  surface  ;  then,  on  |iassitif  a 
tiirough  tlH^  W(am(U  the  spot  at  which  the  artery  has  probably  tieen  injai 
will  bo  pointed  out.  and  the  ligature  mast  then  be  applied  in  the  way  usual 
cases  of  primary  ha.>)jiorrhagc. 


AOClOaNTH  JLTTKR  ARTERIAI.  OCOLUBIOM    BY  SUBOICAL  Mmaifa. 

The  BLxiideats  tliat  may  follow  the  arrest  of  primary  bstmorri&aipe  ftan  fl^j 
wounde<l  arienr  are  lut«.TMieiliat/M)r  Henctiotmry  llscmorrhsi^^SeooMiarf  or 
ICecunvDl  Htemorrltage,  and  (Ungreue  of  Uiu  Lixnb. 


SSCONDA  Rf 

Iktresibbiatk  or  Rkactioxakv  H.^iMORHHACiK. — Tlivti  tenii  is  limited  to 
tnemorrhage  occurriog  witliirt  tweuty-four  hours  of  tlie  w(t»iid  of  the  vessel. 
It  most  commonly  occurs  within  twelvu  Iiours  of  tlie  iiillictiou  of  the  injury. 

Cftas^s. — At  the  end  of  an  operation  the  jmtient  18  often  faint  from  thr 
cAmbined  shock,  loss  of  blood,  and  tho  deprossin-fj  influence  of  the  anoesthetic ; 
aUhe  same  time  the  exposure  of  the  wound  U>  tlie  air,  and  the  meclianicsl 
stimulus  of  the  knife  and  the-  Bponi^os,  huvr  caused  thu  f^rcutcst  possible  desrree 
yf  contraction  of  the  mouths  of  the  wounded  vessels.  Under  these  circum- 
(tAOces,  veesels  of  considerable  size  may  not  yield  a  drop  of  blood.  Aa  soon  as 
the  wonnd  is  closed,  however,  and  warmly  dressed,  and  thu  patient  put  to  bed. 
Uie  fktntne«s  begins  to  pass  off,  the  heart  beats  more  forcibly,  the  contracted 
reaaela  dilate,  and  biemorrhage  takvs  place.  At  tlie  same  time,  if  auy  veswO 
liave  been  imperfectly  tied^owing  to  carelessness  on  the  piirt  of  the  Surgeon, 
■'rl4)  the  use  of  badly-prepared  rigid  catgut — the  knot  may  yield,  and  the 
iigatnre  tnar  slip  off. 

The  wound  of  a  coUaternf  firnnrh  above  t!io  point  of  application  of  the 
liptture,  thouirh  it  docs  not,  hlct'd  rinich  at  the  time,  will,  as  I  have  set^n,  c^iuae 
fnrions  bleedin;^  tw  the  collateral  cii-culalion  becomes  established. 

Phenomena. — As  the  bleediug  comes  as  a  rule  only  from  the  amaller 
raeela«  it  is  seldom  very  profuse.  lb  usually  distends  the  wound,  tiglitening 
ihe  stitches,  and  causia»  the  patient  considerable  pain. 

Treatment. — Stimulants  should  be  avoided  as  far  as  possible  during  the 
first  few  hours  after  an  operation,  m  that  recovery  from  shook  may  he  gradual. 
The  lo<.'al  treatnuiir.  is  the  same  as  that  nf  primary  hirnuMTha^^c.  I F  the  onziujr 
t«very  slijfht,  the  part  may  be  raised  and  gentle  preBsiirc  applied  ;  if  more 
■bandant,  the  wound  must  he  o|H'ned  up.  and  the  ttleedirii;  vessel  secured.  If 
flifl  wound  is  much  distended  by  clotn,  tlio  pressure  thus  produced  may  arrest 
the  bleedintr  ;  but  it  is  l»ettL'r  for  the  patieut  under  these  ciivumstaucea  to 
open  iip  the  wonnd,  turn  out  the  clot«,  and  secure  any  vt^sei  that  may  be 
found,  as  the  nuiss  of  cougulum  between  the  surfaces  would  form  a  serious 
oUltole  to  union  by  the  first  intention. 

U  at  an  operation  the  patient  lie  very  faint,  and  the  smaller  arteries  which 
niisht  be  expe*'ted  to  blee<l  cannot  be  Ibuiid,  they  may  sometimes  be  made 
i|>part*iit  by  bathing  the  wound  witl»  curbrtlic  lotion  or  some  other  antiseptic 
•ilntion  at  a  temperature  of  about  ys'  Kahr.  In  private  practice  it  is  better 
^dftall  operations  if  possible  early  in  the  morning,  so  that  if  reactionarj' 
l*iDorrhage  should  tnicur,  it  may  take  place  in  the  day  aud  not  in  the  night. 

Seponiurv  or  Hkcurkkxt  H^mouriugb. — Hy  Secondary  Haemorrhage 
Btnewit  bleeding  which  comes  on  after  the  employment  of  any  of  the  above- 
'iicntionwl  modes  i>f  arresting  hanunrrhiige  at  any  period  after  the  first  twenty- 
••jw  boars.  This  accident  may  arise  from  a  variety  of  causes,  which  may  be 
■wided  first  into  two  great  cliiss<.*a  : — 1.  Constitutional  CauseJ*  ;  and  2.  Local 

Conrtitational  Causes. —  It  has  already  been  pointed  out  that  the  healthy 
doiure  of  a  wounded  artery  is  a  process  analogous  in  every  respect  to  union  by 
■«»  intention  ;  the  internal  eo:igulum  ser\'ing  the  ini|M>rtJuiL  purposu  of  pm- 
***ing  the  soft  new  tissue,  by  means  of  which  the  mouth  of  the  wouuded 
^^li*<  being  closed,  from  the  iliit'ot  impulse  of  the  wave  of  btood  from  the 
wU  All  those  constitutional  comlitions  whitrh  have  already  been  described 
■*  beiug  unfavourable  to  union  by  the  firet  intention,  are  therefore  eqnally 
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UDfavonrablo  to  the  rlosiire  of  u  wounded  artery,  and  conseqnentJy  act  »  |IR- 
difefK«intf  fiiufics  of  wcfindary  htoniorrlmjie,  hi  ftome  ctuicH  of  ft^/z/uvrmui  ud 
in  pijmwitt  the  1>Io<mI  i8  found  to  I'oagtilaLr  imiierftvily,  aitd  in  these  the 
inUjrniil  coai^nlnm  may  Ik.'  nion*  or  Ichs  completely  wantinjr,  thiis  i*.\|KMQKlbK 
feeble  jrrunulation-tisaue, closing  the  vessol,  to  the  dircH-t  impulse  of  blwjdfrooi 
the  huirl.  lu  such  cuaeii,  even  if  a  clot  of  Ldood  ducH  fuiiu  at  tirst,  it  U 
to  dihiute^rraU.'  and  t-o  )>o  waHJied  uvvay. 

In  8f)me  casei*  sccondury  lutnnon'hiipe  iipiwurs  to  Ik.'  In  [»arL  doe  to 
forciblf  ami  rscih'd  action  of  l/ir  hntri  t/unw/  l/ir  rnrh/  sltujrit  of  iratematie  fwm. 

The  patient  i»  restless,  and  the  pulae  quick  and  (x)undini:.  In  »>i)fli  rireum- 
8tancc8  if  the  lileedinjr  he  not  too  profuse,  it  sometimes  appears  t"  '/i\<  f*-liff 
U)  the  RymptoiUH. 

i^hnmir  Hviffht^n  disfame,  with  inereased  arterial  tension  and  h) 
the   heart,  wunetimrs   actK  a*i  ;i  predisftosinjr  canw  of  wcondary  .. 
which  is  uIho  more  likely  to  occur  in  plethoric  subjects,  than  in  ttuw:  of  a  luon- 
sparu  habit. 

Local  Caoaei. — These  may  be  thUM  divided  : — 

1.  i'atiiifs  ih^wMtlfnt  on  Uie  Lifffititre. — A   silk  tir  hemp  hyaltit  :  m 
snch  a   wuy  wa  to  «'ut  throuL'li  the  arterial  roais  and  let  (xime  iiv  tjjt 
wounds  neccHsarily  excited  inflammation,  reiK'hin<r  the  sts^e  r*f  Mippnnaii 
and  maintained  the  process  till  it  had  cut  through  the  vessel  by  uJeeralJou. 
Tlie  extent  of  the  inflammation  depended  to  some  degree  upon  the  sixe  of 
lij^ure.     If  it  wen^  very  fine  and  well  waxed  so  ns  to  he  nlmti^t  non-alwoi 
ihe  inflammation  wrh  ac^curately  limitc<l  Ut  the  partA  in  i-ontiu't  with  (he  Uinnd^^ 
If,  however,  it  were  thiek  ami  fiouked  in  dt'compoBin^^  ditwhar^'e*.  the  mllamm*— 
tion  extended  more  widely  and  interfen-d  with  the  proper  develupnient  of 
(^nidation -tissue  rhjsin^  the  divided  inniT  and  middle  ouats;  conae^jaenlly, 
OS  soun  aH  the  ]iroee»8  of  ulceration  had  perfonited  the  ext-ernnl  coat,  bnttn^ 
oocnrreil.     Ii  luul  lou^*  bt^eu  recu^'nised  that  the  liner  the  ligature,  th« 
eafely  did  it  oeelude  the  vessel,  provided  it  were  of  sutHrient  »tren.  ' '  - 
the  inner  and  middle  coat«  when   tightened.     The  thicker  th*-  '  _         .    i>< 
more  irritation  it  caused,  and  the  more  speedily  it  ulcersLed  thnmf^h  thevsCcn^^ 
coat  of  the  artery. 

If  the  lipiture   be  absorbable  it  should,  as  before  statMl^  inv*  rise  to  m^^ 
Bnppnmtion  in  it*  immediate  neij.'hbourhood.     It  may,  h(twevcr.  ymm  "    " 
t«tiu<r,  if  it   Ite  impro|H*rly  prepared,  ur  if  it  be  allowed  to  come  in 
with  deciiropofiin^  discharges.     Some  ot  the  alworliable  li^tureft  also 
the  danger  of  premature  wiftt^ninj,',  in  <'on8e«iiience  of  whi*Ji  the  aiipfNfi  C-^ 
the  couathcted  cxtental  coat  is  taken  away  from  the  aoft  new  ttisoe  olosiii^^^ 
the  vessel,  befoiv  it  is  sufficiently  strong  to  resist  the  blood-pressure  within 
■jtery. 

2.  Cmtm*  dtptntitnt  on  iht  tru>d$  of  ap}du4ttum  of  tit*  liffiiiur*, — Iftlie 
were  insufficiently  cleanciJ.and  other  structures  as  piece:*  u(  muaidr  ori 
liouriug  nerve,   wore  included   in  a  non-abeorbahle  ligature,  ths  resnl 
seldom  Haft'ly  i»eeluded  ;  iirst,  because  its  coats  weit?  not  properly  divided,  t0^ 
secondly,  bei'auHe  of  tiie  more  extensive  sloii^^hing  and  ulcerHtion  naaltiMtf 
ftvm  the  inclusion  of  so  lan^  a  ntaw  in  the  uuose  of  the  li^turc     WitA 
abaorbabto  ligatures  thr  dunL'erii  ]U*ittin^  from  impiTfecX  cleaning  arv  mnob 
less,  as  the  li^rature  does  not  scftarnte  by  nlcenilin^  throuKb  the  mass  iadodKl 
in  itJi  noose  :  but  no  Sur^^eon  would  on  this  account  relax  his  endcavounU) 


sEco: 


lie 


an  artery  perfectly,  even  wheu  uaini^  im  ntisorbablc  lijniture.   Seuondiiry 

lorrhaf(<   may  reaulc  tiom  bluu<:hiiifj^  of  the  vessel,  if,  in  the  j)ro4.H.*H«  of 

e1^:iuimr   it  for  ptusiu}^  the  ligature,  it  be  too  widely  acparatetl   froTu   tliu 

"  leath. 

2(.  CSmimm  d^prmient  ujum  ths  anatomital  conditions  of  the  arUnj  at  tfie  powi 

f'mi. — The  rush  of  bhml  through  a  jieiifhbmirimt  inmk  or  vollaferal  bratuM 

imediat(;ly  aUjvo  the   ii^^'uLure  has  boett  uotigiiieivd   likely  to  interfere  with 

foruiiitiou  of  tilt'  lutcrDal  consilium  ;  bat  too  miieh  impi»rtjinee  uhould  not 

attachsd  to  tbiH,  fur  Porter  tied  the  caroiid  Buecessfuliy  withm  oue-eighth 

an  iiuii  of  the  brHchio-cephalic  art<;ry  :  KelHn^bttiu  ligatured  the  external 

to  it«  origin  ;  and  Aston  Key.  the  gubclaviau  in  the  vicinity  of  a 

kch,   without  seeondary  litemorrha^e  eti8uiu<x.      But  alfbouf^b  the 

^tigalon  may  be  safely  applied  near  a  branch  on  it8  proximnl  side,  I  think  that 

til©  praaence  of  a  oollaterai  branch  in  close  proximity  to  the  dislat  Ma  of  the 

li^cnre— more  especially  if  it  be  one  that  serves  to  cArry  on  the  anojutomosinK 

i^-irouUtion — will  be  found  to  have  a  decided  tendency  to  prevent  the  occlnsiou 

vt  the  diatfil  end  of  the  artery,  and  thus  to  favour  the  octnirreuce  of  secondary 

rrhago. 

ing,  resembling   true  secondary  haemori*huj|^,  may  occasionally  take 

place  aome  days  after  the  artery  is  tied,  when  the  collateral  circulation  is  fully 

[.  if  the  Sturgeon  hax'e  neglected  to  sectire  the  distal  as  well  as  the 

«nd- 

4.  Paihoiotfical  (oiuUtions  of  thfi  coai*  of  the  arien/. — (*hronic  endurtcriti* 
and  calcification  of  the  arterial  wall  were  very  important  elements  in  the 
euuadou  of  seiH>ndary  htf^morrhajze  after  the  uae  of  the  irritutiii!/  fle|>arable 
li^ture  ;  the  process  of  repair  was  interfered  with  and  the  ligature  se|iarated 
im&alnrvly.  The  ilangcr  is  much  less  with  aseptic  abRorhaUK'  ligatures, 
ttpecialij  if  they  bt'  lie<l  with  diviKiou  of  the  inner  and  middle  cuatB. 

Fatal  secondary  hu^morrhap;  has  ocounvil  from  a  Jar^'v  artery,  tsucii  as  the 
flOKnal,  in  couflequence  of  a  small  atheromatous  (»r  calcareous  \vnUih  having 
pwan  way  immediately  above  the  ligature  a  day  or  two  after  its  application. 

5.  Vnhealthif  procex^ie,^  ocrttrriftff  in  the  trouuif. — The  extreme  rarity  of 
i^ooodanr  h:>  after  "ipenitions  at  the  prtsent  day  is  undoubtedly  due 
U>  Ui«!  UK  ••!  ab!>urbabte  li>ratures,  and  the  previ:!ntion  nf  unhealthy 
Cbaagvt  in  the  womid.  By  theae  means,  and  by  the  use  of  torsion,  favourable 
v^solta  are  now  ohtuinrd,  even  though  many  of  the  other  predisposing  caasea 
•>f  aeeoadarj  hromorrhnge  Ix*  pri'sent.  The  occurrence?  of  suppuration  around 
M>c  injurwl  part  of  the  artt-r)'  necessarily  interft-na  with  that  healthy  process  of 
t>0|iakr  by  which  the  [luetuorrhage  is  |K*rmaneutly  ari'cstiHl.  Severe  secoudary 
Hiiiiiiiirrluure  imiy  occiu',  es^iecially  after  ^un-ehot  wounds,  u«  the  result  uf 
^ionyhin;;  of  the  wall  of  an  artery  which  was  bruised,  but  not  actually  torn,  by 
Uneinjory. 

ybaaoiTf  na. — The  occun-^ince  of  secoudary  hneraorrhage  is  usiudly  some* 
wbiU  graihiul,  ami  not  withont  warning.  The  blood  does  not  burst  forth  in  a 
•nddcn  gtith,  bnt  appears  at  tirst  in  small  quantity,  oor.ing  out  of  the  wound 
aad  ifcaitting  the  drefisings ;  it  may  then  cease  to  flow  for  a  time*  probably 
the  opening  in  the  artery  becoming  plugged  by  a  piece  of  clot,  bat  it 
out  again  in  the  rourHe  nf  a  few  hours,  welliii*;  up  freely  in  the  wound, 
andeikhorexlianstint;  the  patient  by  repeated  looses,  or  else  dibilitatiug  him 
io  tliai  he  Calk  a  victim  to  some  secondary  diBeaue,  such  as  pucnmonia,  erysi- 


If^^  WOUKDS    OF   ."iPECJAL    ULUOD-VKSSSLS, 

(o  ullow  of  the  tcmponiry  nnrst  of  the  hh*ofIinp  by  distal  prcmure  U'i'n  nr 
ciirutid  tiibcrule,  this  should  be  at  once  done.  The  wound  iu!i>it  then  ♦*  ' 
vnlBrp.*d»  and  if  po88iblo.  Lho  iirtury  tied  ub«jve  aud  below  thi*  bt«iHiing  point, 
part*  of  one  or  uioiv  of  the  tninsverso  pmoesees  Iwini;  n-nioved,  if  u^ccMait. 
Failioj;  tijiP,  tlio  Surgeon  must  resort  to  careful  plugtriUK  of  Uio  wound,  orh» 
umy  be  able  t«i  «eize  the  bleeding:  Vf^nl  in  forciproflsnre-forecpB  and  \ttxv 
tJieiii  in  Mi'tu  for  Severn  I  dn)*8. 

Traumatic  Anenriam  of  the  Vertebral  Artery  Un&  l>ecn  reooni«d  in 
twenty  am's  Ity  Matiu*,  i-f  wliirh  six  n-eitvered,  one  uf  tbeste  l»einff  a  ca»  0* 
his  own,  in  whieh  the  8ac  wan  freely  laid  n|)en  in  the  snlMjccipttal  rv^on  a&iI 
the  hnemorrhu^  Huetniiwively  arreKtnl  by  pln-^'-innf;.  This  ttrntmrnt  w<mk'. 
npp<:ur  to  jjivc  the  best  hope  of  suceees,  if  di^i^ital  eompreafeion  of  the  irtfn 
and  direct  pret^jiure  on  the  aneurinm  fail  to  produce  a  cure. 

VXBBXX^    OF    THJS    TRUKK.  1 

IxTEHXAi.  Mammary.— Wounds  of  this  arter)*  rarvlv  come  under  tmAaMi»l 

lis  it«  course  lies  ehielly  in  front  of  the  heart  and  trreat  vc-  ■Trr 

tratin^  wmindH  implicatiug  it  are  usually  imniedintely  fatul  i  >  lir 

]>nrtfl  beneath.  The  irmtmfni^  in  eii»e  the  patient  exenpcji  fatal  injunet  u% 
deeper  partA,  iit  to  tie  the  artery  at  the  wounded  8|>ot,  if  neresHary  remoringa 
i^ofttiil  cartiU^c  in  order  to  cxpoec  it.  No  other  treatment  is  likely  to  antft 
tJi<  -'.  l>eeause  of  the  free  anastomoses  with  the  intercoHtals.  ^M 

I  u.  Aktkhiks.— These  are  rarely  wound«.*d  except  in  fiTU^H 
wounds  or  atnbs  fracturing  h  ril>.  The  hiemorrbage  is  M'ldvfQi  sevrret  but 
ulioald  it  require  frMtmefti^  the  lower  l>order  of  the  rib  correspooding  tot)tf| 
artery  muiit  be  exposed  by  a  free  inciBJon.  On  n*movinir  the  fnlg1n4^nte  tb'l 
bleeding  artery  umy  roiiie  into  view,  and  can  be  twisted  or  tie*! ;  or  if 
turned  out  of  ite  groove  by  means  of  a  |iert(»6ieal  elevator,  «nd  «>-. 
expoicd  to  be  tied.  If  neceiKarj'.  a  pitn-c  of  rib  may  Im;  rtniioved  to  lay  hwr. 
tlie  vesitel  more  fully.  As  a  temjKirary  means,  prefsun*  can  Ik.*  applied  Lhos.'^i 
A  piece  of  linen  is  to  be  jiushed  through  the  wound  inuj  the  pleural  carity,  iri 
a«  to  form  a  |K)eket  ;  inside  u  sufKcieut  fjuatitity  of  lint  or  tow  ia  pinbedi 
into  the  jiorket  to  nuiko  it  Unt  \nTvv  to  paM«  out  by  the  intereoetal  B|Mca  ;  m 
U  then  forcibly  pnlliNl  upon  by  the  jNUt  of  the  lineu  outride  the  cbcsUmfld 
and  tecnred  in  position  by  a  couple  of  yuxa  |.i;».li..l  m-n.-^s  .m  a  Itvrl  tritlt  IM 
■kin.  ^M 

TX88KLe    or     TRZ     OPPBR    LIMB.  ^H 

KHrtiriaviAX  Aktrky. — Wounds  of  the  SnbclaTian  Artery  are  alMi 

^Vrahably  (iUal ;  thoufi^h,  uwin^^  to  the  proii.rLion  atlordcd  by  the  elavldy| 
tbey  rarely  tjt-cur  except  from  gunshot  injuries  or  stabs.  Kn^m  the  rapidN 
fatal  natare  of  wonmls  of  ilie  Hubelaviau  artery,  Trammatic  An*BriniBi| 
Uiia  situation  an<  not  mH  with  ;  but  nlierv  the  artery  |iBss4f«  ii.i,<*  the  ^^H 
Ueliiw  Ihf  uiiiririii  "f  th';  fii^t  rib.  they  an<  not  un(afi[umt.  ^H 

As^nrtamal  Tariz,  r»^ultin^  from  wound  of  the  *^ubrhvmm  ArUrfWM 
Vmtt  has  litvo  mm-d,  uotwithtitandin^  the  se|tHratioD  thai  exists  between  lU 
two  veescls  throughout  titeir  whole  extent.  These  injurii«  have  likeiriJ 
MOaUy  been  the  result  uf  nwonl-thruatf,  and  do  not  admit  of  any  tuigicJ 
inlerfervnoe.  i^M 


WOUynS    Ot'    the    AXUlMiY    ahtery 


Axir.F.ARr  Artkky.— In  Open  Wonnda  of  th«  AxUlary  Artery  and  ita 

Branchea.  tin.*  ruK*  of  practiiv  is  to  expose  the  blLfilin^r  vosscl  and  tic  it  i>ii 
eiutli  still'  of  the  wound.  The  bniiichfs  uf  the  artery  arc  so  tuunerona  that 
thcrr  iinwt  ahvays  hr  some  iint^crtaiuty,  iu  a  ciise  of  punctured  wound,  whether 
the  main  tnmk  nr  a  branrh  is  injured,  even  when  tlie  direction  of  the  wound 
lUiU  the  abundance  of  the  bleedin;^  would  8u^<r^*tft  tlie  former.  This  doubt 
eau  b«f^  cleared  ap  only  by  exposing  tlie  blee<Iing  p«)int,  and  in  r*rder  to  do  thi^ 
effi«:i^*ntly,  it  may  Mnietimes  be  necessary  to  divide  both  the  |>ect(iml  mnscles 
actxiss  lh«'  tine  of  their  Hbres. 

In  wcctfidary  hicmorrhage,  tlio  state  of  the  purls*  iduv  W  »nch  fwi  to  make  it 
very  dirticull  to  expose  the  artery  cleurdy  in  the  wound,  and  the  temptation  to 
af^ly  a  proximal  ligature  under  thcac  circumstances  is  very  strongs  but  this 
afaoald  never  be  done  liefore  a  thorouf^b  attempt  has  been  made  to  tie  the 
tmkI  at  the  Uleedini:  jujint,  by  freely  openin*r  tip  the  wound  and  enhirj^inj?  it, 
if  nooasBary.  The  anastomoses  between  the  l»ranchea  of  the  subrlaWan  nnd 
the  axillary-  are  m  free  that  lijratui-e  of  the  third  part  of  the  subclavian  is 
extremely  likely  to  fail.  Ligature  of  the  tirst  part  of  the  axillary  artery  would, 
ia  a  caM  of  secondary  haimorrhajre,  be  just  as  ditfioult  aa  expo*»injr  tlie  bh«edin^^ 
{mini,  and  cfmid  be  done  after  clivision  of  the  pectoralis  major  and  minor. 
should  it  be  impossible  to  secure  the  vessel  nt  the  wounded  point.  In  u  ease 
of  »f^^c*>ndary  hirmorrha^e,  the  lijrature  ctf  the  first  part  of  the  axillary  by  a 
curved  incision  Itclow  the  clavicle,  us  deBoribed  in  Chap.  XLIV^  Vol.  II., 
would  bo  most  diffiouU;  as  the  axilla  would  proUibly  l)e  filled  with  extmvusated 
|]>l<M>d,  and  the  parts  matted  tog^ether  by  the  inflammation  and  suppunition 
'ivhich  aiUfit'd  the  failure  in  tin.-  repair  of  the  artery.  In  all  caxea  of  s(H^ondarv 
iorrhai;e,  it  would  be  safer  to  expose  the  artery  by  an  incision  in  the  line 
[<if  the  vessel  dividing;  the  pectoral  muscles.  The  sabclavian  mnst  be  tiinl 
jitUive  the  clavicle  only  as  a  last  resoune.  The  operation  has  been  attended 
with  Hucci'ss  enough  to  justify  its  adoption  should  other  means  fail.  Of  l.*  ch9c*h 
in  whit-li  it  has  Iteen  i»erfonned  ftir  hiemorrhtige  fi'om  wounds  in  the  axilla  or 
front  «tunif>s,  f  find  that,  1)  were  cured  and  (i  dietl. 

Traumatic  ▲neurism  in  the  Ayilla  may  aris<'  from  i^unshot  wounds  or 

or  in  some  i;iise6  from  subcutaneuus  rupture  of  the  vcBael.     In  the  latter 

the  |>atlent  while  8trainin<;  his  arm  iu  a  niised  (K>&itiori  feels  a  sudden 

which  is  rapidly  followed  by  a  large  extravasation  of  blood  in  the  axilla, 

tht*  s<>talled  diffused  traumatic  aneurism. 

are  more  than  4iJ  cases  on  reortrd  in  which  axillary  aneurism  has 
friOoinBd  an  injury  to  the  vessel  occurring  during  the  reduction  of  a  dishfca- 
!lion-  In  only  a  few  of  these  h:i8  the  dislocation  l>een  recent,  Amongfst  these 
ia  one  n»corded  by  Warani  iu  which  the  vessel  was  ruptured  in  consequence.'  of 
Uh;  SargeuD  using  his  foot  in  the  axilla  as  a  fulcrum,  but  without  taking  irfT 
liis  boot.  In  the  great  majority  of  cases  the  dislucntiou  has  been  of  old- 
[,  and  considerable  force  has  been  used.  Gibson  has  related  thrt*e 
niptnru  of  the  artery  in  the  attempt  to  reduce  such  cases  by  the 
Pclletan  mentions  a  case  in  which  the  rapid  swelling  fiillowiuj^  the 
of  the  artery  was  mistiiken  for  emphysema  from  fractured  ribs.  An 
waa  made  into  it  and  the  patient  bled  to  death.  These  cases  show 
lIm  iMcc^rity  for  ^rcat  caution  in  the  nse  of  powerful  extending  force  iu  the 
(edodion  of  old  dislooatiouH,  when  adhesions  may  have  formed  between  the 
tfterj  Bod  the  head  of  the  bone. 
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di8t4tncc  on  tlie  proxitnal  Hide,  if  tlie  M|>eratJon  sncccf^s  in  arreMinK  ^ 
blerdin^.  the  artpry  will  Ix;  oblitoratvil  in  two  p1aco>),  at  the  iieat  of  lifpMmt 
and  at  the  wound,  iinH.  for  the  reiipons  already  ji^iix-n,  jLranjrpen*-  ia  very  liWy 
to  ci'cur.  Thirdhj.—  If  thu  auiiKtoinosini;  (tirculalioii  is  tui  frt-e  tlmt  jrani^rur 
d<J€a  nut  ot'cur,  it  ih  very  probable  that  tlie  o|)eration  (if  Hiratwri'  at  a  distancr 
would  fail  to  arrest  the  bleedinjr.  Funrthty. — The  ligature  of  the  main 
trunk  on  tbo  proxiraal  nide  involves  tlie  performance  of  a  ecrioua  operation  oo 
a  ]Hil  ient  in  a  inoet  nnfavonrable  condition  from  loss  of  hlood  arnl  -  '  vcr. 

an<]   pti!ssibly  also    from    some    infective    procos;*  Biich  an  eryBij-  ;ilAl 

gangrene,  or  pytcuiia.  Fifihhj, — As  sec<JiidHr\*  ba'tnorrhajje  aUnost  invanA^ily 
occura  oh  a  conscqueuoe  of  septic  intlnnituation  and  suppnnition  io  tb«' 
wound,  tbe  jtaticnt'a  condition  is  usually  improved  by  opening;  it  np  and 
cleaning  it  uut  witli  some  efficient  untiacpttc.  For  tbia  ruaaon  the  |»atiinifc 
will  in  inf«t  caaes  be  benefited  by  che  atteu)|)t  to  fieciirc  the  bleedms:  stamA 
in  the  wonnd,  even  if  the  operation  cannot  be  compieterl,  and  ihc  Surgvoa 
is  driven  aH  a  laijt  resource  to  tie  the  vessel  at  a  di>(ian<N>  i.n  tin-  pmxina) 
aide. 

The  only  nnmuiont  of  any  weipht  which  has  been  brmiiiui  forwwd 
SfCainut  the  rule  of  o|»erHtini;  at  the  hle«iiling  |>oint  k  that  as  the  firAt  li^tofc 
has  failed,  proluibly  frtmi  the  unhealthy  conditiuii  of  tbo  uiuirid,  iha  ^ob^bA 
ligature  ia  likely  to  fail  x\m  frou)  tiic  same  cause,  and  rhui  if,  m  iirderlu 
reach  a  healthy  part,  the  artery  is  exposed  at  a  higher  point  by  an  inrwion 
conlinuouft  witli  the  original  wound,  the  fresh  raw  surfuw  will  inevitably  Iw 
iofecU'd  from  the  foul  wound.  Against  this  it  may  be  ureed  that  it  is  vwy 
pci««ible  that  the  fre^h  inciniou,  ev^n  if  made  ut  a  ili.mance,  may  beoonc 
infected  will)  tiie  unhealthy  pro4>os(«  afl'ectin^  the  i<n;!ina]  wound,  eapvciaOy 
in  caws  <»f  crysi^Klutt,  btjspiial  (gangrene,  or  wound  diphtheria,  and  tbtm 
nothia^  would  be  gained  by  applying  a  Uuature  at  a  distance  on  the  proximal 
side.  Moreover,  when  the  wound  is  freely  oftenod  up  it  may,  in  most  caMt< 
be  brought  into  u  healthy  C'lddition  by  the  free  application  of  Kome  puwcrfol 
autiHeptic,  Kuch  nit  chloride  of  zinc  (gr.  40  to  ^j.),  or  jHindiloride  of  moreiirT 
(1  in  fiOOj,  and  aftiTwards  dusting  the  surfwx'  with  iodoform,  and  apptytnic 
#puic  antiseptic  dix^F«ing. 

B  Por  these  reasons  it  may  be  stated  as  a  general  rule,  to  which  thcni  we  bitt 
few  exceptiona.  llial  however  deep  the  wound,  and  however  unhealthy  liM' 
ncighltouring  |MirU  may  U-,  there  is  no  safety  tu  the  )»iUenD  unless  the  arttfy 
be  ex|MJ««-d  and  tied  at  the  part  injnrwl.  An  o|»enition  of  this  kind  is  of^ 
attended  with  the  grentcKt  difficulty,  not  ouly  owing  to  the  luomorrliage  chat 
UBually  accomp>aniea  it  and  obscures  the  parta,  but  also  in  (X)nMM|uenixi  of  tfaa 
inflamed,  infiltrated,  and  Klonghy  condition  of  the  tissues  in  tlic  woumL  la 
applying  the  ligature  under  tht-ae  circumHtauceH,  the  tissues  will  n^n'iwanlr 
have  in  a  groat  degrvc  lost  their  cohesion  and  firmness:    and  >  ^f 

arterial  CMMils  mist  the  disorganitiing  influence  of  iulhiniiuatiuu  0(1 

than  areolar  or  muscular  (issue,  yet  tliey  will  also  have  become  st^fltfuod  and 
leoN  rraistani.  Hen<'e  tlie  vessel  must  be  isolatcfl  with  gcatleoeH,  uid  tfafl 
liguturt*  vrry  rart:fully  applied.  In  many  (»aeH  it  will  be  Decenary  loaqXM 
the  artery  a  short  distance  from  the  surfaci*  of  the  wonnd  in  onlfer  to  flndai 
MXi  suihciently  healthy  to  hold  the  ligature. 

B'The  fsf^iUoM  io  thU  rule  are  in  the  first  place  the  Mune  aa  io  prtmai^ 
MHBOnhlgtf,  vtx.,  the  de4^p  branchea  of  the  carotid  and  some  oaM  of  WMM 
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tlic  doep  palmar  arck  Seooudly«  in  extremf'ly  foul  or  glonj^hin^  tvouuds, 
the  Surgt'dii  muy  fail  to  secure  thu  i)leedint^  point  by  ligature  or  other 
lut^aoK.  and  uiidtT  tliL'tw  cir(umstiiu<!<iH  proximal  li*riiiure  is  his  only  rt?sourot'. 
Thirdl^r.  if  the  hleedin^  \\\\&  rcourred  niitre  than  oucti  after  ligaiare  in  Uie 
wound  (be  Sur^^eoa  may,  us  a  last  rhancc.  apply  a  ligature  to  thu  main  tnilik 
^^ft  di^Unt  poiDt. 
J^n  applno^'  (be«e  rules  it  must  be  conxideriHi  whether  the  bleeding  takes 
place.  K  TroDi  a  atumjt ;  or,  2,  from  an  artery  tied  iu  its  contiuuity  or 
iilpitured  on  each  >tid<.*  of  a  wound. 

1.  The  treatment  of  secondary  httmorrhaga  from  a  stump  will  depend 
jmrtly  on  tin?  de^-e*^  of  nnitm  Mtm  liai*  takt^n  pla<*ti  l>**t\vi.-t.*n  tlu'  tlni>s,  and 
OD  the  Kituation  of  thf.^  &tamp.  If  ihe  bscmorrha;^^^  be  no  more  than  a  slight 
•x-fzin^,  elevation  and  prcMsuru  may  arrest  it.  Should  it  eontiniie.  however, 
the  isurgeon  has  three  courses  open  to  him  :  se)»aration  of  the  tiaps  and 
)i$pitiire  of  the  arteiT  at  the  bleeding  point  ;  lij^uturc  of  the  main  artery  above 
;b«±  stump  ;  and,  lastly,  re-am])UUtion.  The  tirst  of  these  alternativt^s,  viz., 
t^f^itfe  of  thr  nrff/y  at  the  lihttiuu/  fxnnf^  is  nnivcraally  reeogniflL-d  as  the 
obj  '     riimed  at  if  the  hieraorrhage  have  orxiurred  early  when  the  (laps 

y  &e|uirated,  or  in  later  capes  when  the  union  has  heeu  extensively 
^en  down  by  the  hiemon*ha{;e.  But  even  if,  notwithstanding  the  liiomor- 
*,  the  union  between  tlie  Hap  continues  sound  and  tirm^  the  blood  flowing 
aittreJy  through  a  uarmw  rhanntl  leading  to  the  uiuin  vessel,  this  same  rule 
must,  in  most  cases,  Ix*  followed.  The  wound  must  be  opened  up,  all 
adbc«ion£s  howyver  firm,  being  broken  down  with  the  tinger,  and  the  artery 
BUt  be  eecnre«i  »t  the  bleeding  point.  Besides  the  main  artery  that  bleeds — 
(Mie  of  the  tibials,  for  instance,  it'  it  he  a  leg-umputatiou — there  will  guneraltj 
l»  veiy  free  oosing  from  many  |)oiot«.  The  more  ahun<lant  of  these  may  be 
pcd  by  a  ligature  pjis«ed,  if  the  tissues  be  friable,  by  means  of  a  na^vns- 
lic  under  the  vessels  ;  free  general  oozing  may  usually  be  arrested  by 
dearlng  the  surfaces  of  the  flaps  of  all  coa^'ula,  and  by  the  firm  iioifbrm 
IMMMire  of  the  dressing. 

If  the  tissues  are  so  softened  that  ligatures  will  not  hold,  the  actual  cautety 
(OAj  be  applied  to  the  smaller  bleeding  points,  whilst  iu  the  case  of  the  main 
^rttry  »  snHicient.ly  healtiiy  part  of  the  vessel  may  Ix^  ruMihed  by  seiMirating 
it  for  a  abort  distance  from  the  face  of  the  Hap.  The  treatment  of  seomdary 
hacmurHiage  f.om  the  main  artery  by  digital  compression  of  the  vessel  iiighcr 
In  the  limb  or  the  use  of  a  horse-shoe  tourniquet  is  too  uncertain  to  be 
>^»uciUD«nded. 

In  those  cases  where  the  amputation  has  been  done  close  to  the  trunk,  aa 
^iU»e  sbonldcr-joint  or  the  middle  or  up]>cr  part  of  the  thigh,  there  is  lesi^ 
«^ie<rtt4jn  to  (he  practice  of  ligaturing  the  artery  at  a  higher  level  instead  of 
up  the  fttuinp.  Tlie  length  of  limb  (^  be  nourished  is  so  small  that 
*.  [j»:ri  i"  little  feJU"  of  gangrene.  Even  in  these  oases,  however,  the  Surgeon 
Vill  be  ^ise-  to  fiillow  the  general  principle  of  ta'Atment,  and  by  ojiening  up 
tA>  u  '  nt  the  track  from  which  the  blood  is  escaping,  to  endeavour 

to  m;  ,  .         .      f  -  above  the  bleeding  point. 

£tt0tiittT0  of  ike  main  arifnj  ah^n^t*  tfte  alump  is  the  only  atteriiative  in  those 
OipQtatiims  dose  to  the  trunk  in  which  the  hieinorrliage  recurs  after  an 
flUempt  hiui  lieeii  made  to  arivst  it  by  o|H-ning  up  the  tlajts.  In  the  case  of 
the  shoulder  the  third  |)art  of  the  subulaviiiu  should  l)e  tied,  iind  in  ami^uta- 


460 


AUK  EST    OF    AUTEiaAL    HJSMORHUAGE. 


tions  iTi   tlic  upper  part  of  tlie  thi<;li  a  lifratnrt'  should  be  applied  to     tix 
common    femoral    or    the   external    iliao    jnab  above    Foupart'»    liguneiTf, 
Ligature  of  the  artery  at  b   lii^liiT  level   must  also  be  tried  under  Bimilftr 
circumstnnceK  iu  all  amputntiijUB  in  the  upper  limb  and  in  araputntioiis  iu  tin 
lower  part  of  the  thi^h.     In  such  rases,  also  nfter  amputation  of  the  foot,  I 
have  successfully  tied  the  posterior  tihinl  just  above  the  malleolus.     Should 
this  not  succeed  in  urrestinoj  the  bleeding,  «r  l»e  followed  by  g^angrene,  rfompuia- 
Hon  is  the  last  resource. 

In  the  ease  of  aecondary  haemorrhage  from  a  leg  stump  below  the  knee  in 
which  the  first  method  of  treatment  has  failed,  no  <jond  is  likely  to  follow  tht 
application  of  a  li<;ature  to  the  feraoml.  Thia  either  fuila  to  arrest  the 
bleeding  or  prcHluoes  gangrene,  and  thus  necessitates  reamputatiou  at  a  higtier 
level  than  would  otherwise  be  neceRsary. 

2.  Wien  the  hieinorrhage  occurs  after  ligature  of  an  Artery  in  its 
Continuity,  whether  (or  injury  or  disease,  if  the  vessel  be  situated  in  the 
fnmfc,  as  the  subclavian,  or  one  of  the  Jliacs,  there  is  nothing  to  be  done  bni 
bo  apply  prefwiure  ;  and  in  the  great  majority  of  these  cases  the  patient  will 
die  exhftUflted  by  repeat-rd  lifrmorrlmgc.  In  employing  pressure  a  gmdnated 
compn^KH  should  be  Hrtiily  iipplinil.  If  this  <^iinnot  be  done,  prolonged  digital 
compressiun  in  the  wuuml  might  possihty  arrest  the  bleiHling.  In  a  case  of 
ligature  of  the  innominate,  Smythe,  of  New  Orleans,  arrested  the  bleeding  by 
pnshing  a  piece  of  muslin  into  the  wound  and  filling  the  ]>onch  thns  fonued 
with  shot. 

When  the  artery  is  situated  in  one  of  the  litabs*  if  the  bleeding  haa  been 
very  slight  in  umount,  pi-eswniv  may  be  applied  over  the  point  from  which  the 
blood  proceeds,  iuil  if  the  hk-eding  has  Ijoen  copious,  and  more  especially 
if  pressure  has  tailed  after  one  trial,  more  efficient  procedures  must  be 
employed. 

If  it  be  one  of  the  arteries  of  the  njf^ier  extremity  the  wound  should  be 
opened  np  and  an  iLttempt  ma^le  to  exjione  the  vessel  thoroughly.  If  it  ha^ 
been  completely  divided  by  the  ligjiture,  the  bleetling  end  only  need  be  tied, 
but  if  the  hffimorrhnge  pnn^eeds  from  an  opening  formed  by  ulcenition 
opposite  the  knot  of  the  ligature,  the  vessel  should  be  tied  above  and  below 
the  hole  in  its  coats.  Should  this  fail  or  not  be  practicable,  the  artery  must 
be  deligated  at  a  higher  jwunt  than  that  at  which  it  had  previnnaly  been 
tied  ;  should  the  hasmorrhage  continue,  or  recur,  amputation  is  the  only 
resource  left. 

In  the  lower  exfretniit/^  the  trvatrnent  of  secondary  hccmorrbage  occurring 
after  ligature  is  surrounded  with  diflirulty.  HL'i*e  I  beh'eve  it  to  he  useless  to 
tie  the  artery  at  a  higher  point  than  that  to  which  the  ligature  has  already  been 
applied,  as  gangrene  is  very  apt  to  follow  tlii.n  donUk'  ligature  :  at  least,  in 
the  two  or  three  cases  that  I  have  sen  in  which  rec:ourBe  has  l)een  had  to  thi^* 
practice,  and  in  all  the  reported  cases  with  which  I  am  acquainted,  mortifica- 
tion of  the  limb  has  ensued.  The  tix'atmenfc  should  vary  according  as  we 
have  the  femoral  artery  or  one  of  the  tibials  to  deal  with.  If  the  haemorrhage 
proceed  from  the  femoral,  I  should  l)e  disposed  to  cut  down  on  the  bleeding 
piirt  of  the  vessel,  treating  it  as  a  wounded  artery,  and  applying  a  ligature 
above  and  below  the  part  already  deligated  ;  this  operation  would,  however^ 
necessarily  be  attended  with  difficulty.  Should  it  be  impnictieable,  or  elioutd 
the  hsemorrbage  rccnr  after  it  hsis  been  done,  we  should  best  cousalt  the  safety 
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the  patient  by  araputttting  on  a  level  with  or  above  the  Hj^alure.  Akhou^^h 
|ilii6  is  an  extreme  meiwure,  it  is  infinitely  preferable  to  iillowini^  him  to  run 
the  risk  of  the  sui)ervuntion  of  gangrene,  which  will  rcqnire  removal  of  the 
limb  under  less  favourable  conditions.  If  the  secondary  hsemorrhage  proceed 
from  one  of  the  tibials,  it  would  be  all  but  useless  to  adopt  either  of  the 
■npeding  alternatives.  If  we  li<;atuix*d  ihc  su|M.>rficiul  femoral,  the  bleeding 
pwilld  not  \yi  fiermanently  controlled,  m-,  if  it  were,  K^nf^rene  of  the  limb 
"Wonhl  in  all  probability  set  in.  There  are  \'ery  few  cases  on  record  in 
which  this  praetice  has  been  adopted  without  mortification  occurring.  In  a 
Ifew  rare  instance?,  however,  litjature  of  the  popliteal  has.  in  such  circum- 
stances, succeeded  ;  but  it  has  also  frequently  failed,  rendering  secondary 
ampuution  necessary  ;  so  its  success  ih  a  mere  matter  of  chance.     The  depth 

t which  the  tibials  are  situated  is  m  great,  that  it  would  be  hojK'less  to  search 
^  one  of  these  vessels  and  attempt  its  delineation  at  the  bott4jm  iff  a  deep, 
ftlougby,  iuiiltrated  and  iuHamed  wouud.  In  such  circumstances,  therefi»re, 
I  think  we  should  amputate  the  lejr  above  the  seat  of  wound.  This  is  truly 
severe  measure  ;  but  the  only  alternative  that  has,  to  my  knowledge, 
9ver  suoceeded,  is  li^iture  of  the  popliteal  ;  and  as  that,  as  already  stated. 

EiB  frequently  failed,  I  think  that,  as  a  rule,  we  should  best  consult  the  safety 
'  the  patient  by  the  removal  of  the  limb  at  once. 
If  the  haemorrhage  occur  from  a  wounded  artery  to  which  ligatures  have 
ready  l>een  applied  above  and  below  the  seat  of  the  wound,  the  same  ti*eat- 
BBeut  must  be  adopted  as  in  those  cases  in  which  the  bleeding  takes  place 
from  u  vcflsel  tied  in  its  continuity. 

HflBmorrhaga  firom  arteries  opened  by  ulceration  or  sloughing  nnist 
be  trtiutcd  on  tlie  same  principles  u^  in  other  forms  ofbeiioiidary  huimorrlmj^e. 
If  the  loss  of  biootl  baa  been  uV^midant  we  must  not  wait  for  a  recunenceof 
ftbe  haemorrhai,^  before  seekinj;  for  the  bleeiiiiig  point,  and  the  lii?atui*e  sliould, 
tf  {)08sible,  l»e  applied  above  and  .below  the  opening  in  the  artery  ;  pi-o-ximal 
Bgiiturc  at  a  distance  beini?  justifiable  only  when  this  is  impossible,  or  an 
ktt«mpt  to  carry  it  out  has  failed. 

I  Ganoreke  pollowing  Lioatcek. — After  the  ligature  of  the  main  artery  of 
■dteb,  the  collateral  circulation  is,  under  all  ordinary  (!ircumstaiiccs,  sufficient 
^nwintain  the  vitality  of  the  parts  supplied  by  thedeligated  vessel.  In  some 
pitoes,  however,  it  happens  that  the  condition  of  the  circulation  in  the  parts 
Ibelflrw  the  li^^ture  is  not  compatible  with  their  life. 

I  The  Perioti  of  Sitpervrnlicn  of  gansrrene  of  the  limb  extends  over  the  first 
phree  or  four  weeks  after  the  liiratnre  of  the  vessel.  It  seldom  sets  in  before 
Bm-  third  day,  l)ut  most  frc^iuently  happens  before  the  tenth. 
f  Caases. — The  causes  influencing  the  occurrence  of  gangrene  in  this  way 
pre  the  Age  of  the  Patient,  the  Seat  of  the  Operation,  and  various  Conditions 
k  which  the  limb  may  attenvards  be  placed. 

I  The  inMDen<»  of  Oi/d  is  not,  however,  so  marked  as  might  n  f/riori  be 
kip]MJ«*,-<i  :  for,  although  there  can  be  no  doubt  that  there  is  less  atvomino- 
■flitiiig  power  in  the  arterial  system  at  an  udvanceil  period  of  life  to  \iLrying 
■nantitics  of  blood,  and  that  there  would  l>e  ^^aeatcr  ditlicuUy  in  maiu- 
^ning  the  vitality  of  a  limb  after  ligatnre  of  its  artery  in  a  man  of  sixty  than 
pi  one  of  twenty-five,  yt  I  find  that,  of  thirty  cases  in  which  gangrene  of 
Bmi  lower  extremity  followed  the  li^^atn re  cither  of  the  external  iliac  or  femoral 
^^Hftt,  the  avenge  age  of  the  patient  was  thirty-five  years,  as  nearly  as 
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poMiblc  the  mean  acre  at  which  these  operations,  nocnrdini^  to  Norris'ft  TibtOL 
are  generally  performed.  Of  these  L'asw  of  gim;rn'ue  two  occurred  in  ponaoi 
onder  twenty  years  of  iige,  eleven  l^etwcon  twenty  and  thirty,  eight  belir«li 
thirty  and  forty,  and  nine  aU»ve  fort\. 

The  setit  0/ t/ifi  operafiofi  inHoences  in*ea(ly  the  liahility  ti»  gantrrene,  wtidi 
IB  much  more  frequent  after  the  ligature  of  the  arteries  in  the  lower  thaft  in 
the  upper  extremity. 

Besides  these  prediaposinjr  i'unw»s,  <rftu^'Rnc  after  ligatuiv  may  be  direclij 

rcaBioncd  liy  u  drficitnt  i^upphj  of  arieriai  hlood.  In  gome  caaeft  thi*  ina* 
arise  from  the  collaterul  vesselH  iK'ing  uiialile,  in  conaequenee  of  tb»  rigidity  <if 
their  c(^>atK,  to  aocomniodate  themselves  to  the  increased  quanCtfcy  of  blool 
whieh  they  are  required  to  tniimmit  ;  or  they  may  be  compreiaed  in  saohi 
way  by  extravasation  as  to  he  muterially  lessened  in  their  capneiiy.  In  mc1i0 
uo^Dces  Rgnin,  the  exiateDet-  of  cardiac  disease  may  interfere  with  the 

Ipply  of  blood  to  the  part. 

(Jreat  h%s  of  Umd,  either  in  c'»>ii»eqaence  of  secondary  hiiMniirr[ia<^.  or 
any  otlier  eause,  l>efore  or  after  the  application  of  the  ligatwe,  is  ofUn 
follf^wed  by  pin<^vne,  and  i»  almont  eertiiin  tt»  b**  atteiulerl  \ty  this  re«iih  if  » 
second  ligutun^  have  Ikjch  applied  to  u  hiifher  fjoint  in  the  lower  eximnicj. 
That  a  diminution  in  the  quantity  of  blmnl  cireulaLim;  in  tht-  HVMUim  maT«  | 
under  the  moet  favourable  circumslani^es,  bw-ome  a  cause  of  giinKTvn<^  •'^  I 
the  ligature  of  a  main  artery,  is  illustrated  by  the  stuiement  of  Hodgsi/D  th«t  1 
Hoon  after  the  iiitrtfdiiction  of  the  Hunterian  openitiun  into  Paris,  it  was  tluj 
r.mstoni  to  employ  ref>eated  venesection  in  the  casw  operated  on  ;  the  con«e- 1 
(|uenc«  of  which  was,  that  mortification  was  of  frequent  ifccurreno?,  I 

A  more  common  cause  of  gangrene  is  the  fitjfUttlti/  fxj>4Tvncni  hy  tk$  tmttm  I 
bhod  in  iU  uhtrri  from  thr  limb.     This  difficulty  always  exists  even  when  od  I 
mivhanicid  obstacle  im|H*de8  the  return,  being  dept^ndent  on  tlu?  wane  of  1 1 
proper  n.^  a  Urtfo  to  drive  on  the  bl<««l.     The  propulsive  forc«  of  the  h*ATt 
the  main  agent  in  the  venous  circulation,  is  lai'gely  expended  in  driving  tbe 
hloTKl  through  the  narrtiw  and  circuitona  channels  of  Ute  anastomofiing  TGfl|iU 
This  ditticnity  tn  the  onward  passage  of  the  venous  bhiod  may,  if  then  ^^M 
any  cauae  of  olmtniction  in  the  larger  venons  trunkfl,  be  readily  iniTeuae^vil 
such  an  ijxtent  as  to  arrest  the  circulation,  and  so  caaso  the  limb  to  raurtifj. 
This  mechaniciil  obstacle  may  be  de{.»endent  upon  the  occlusion  of  the  ran  by  I 
thromlK>sis  op{Ku<it«  the  ligature,  by  its  tnins&cion  with  the  aiieuHKiD*oev<tteJ 
or  by  its  accidental  wonnd  with  the  knife  in  exposing  the  artery.     When  I 
suoh  an  injury,  followed  by  inflammation,  is  inflicted  on  a  vein,  which,  Ulou 
the  femoral,  returns  the  great  mass  of  blood  from  a  limb,  gangmno  it  nhtMMCi 
inevitabli'.  1 

The  BU{)erveDtion  of  erymp^oB  in  the  limb  after  the  appUcmtioo  of  al 
ligvlare,  though  fortunately  of  very  infreqm^t  occurrence,  is  «  aoaree  U] 
conmdembU*  ilanger,  being  very  apt  to  give  rise  to  gangrene  by  the  tmn^^m^  qU 
the  partii  obstructing  the  anastomitsing  circulation.  I  have  on  two  ooflMBfiBJ 
Mcn  gangrene  of  the  Angers,  from  this  cause,  follow  ligature  of  the  vcmJ^H 
the  forearm.  ^H 

Abftrartion  of  hmt  from  the  limb,  either  directly  by  the  applination  of  ooUJ 
or  iudirvctly  by  the  neglect  of  auffioient  precantiona  to  keep  ap  the  trmprritawi 
of  the  part,  often  ocouaiona  ^ni;rene  ;  thus,  AKtley  C-ooper  saw  mortiAoilliH 
follow  tiie  application  of  f.'old  lend  lotion  to  a  Limb  in  wbiob  the  femoral  M^^l 
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bet^n  tieil  ;  iiuil  HtHli^^^son  witnesseU  tliu  siimc  resalt  when  the  operatioii 
perfi.n'ined  at  an  idilt-mcnl  geiisou  of  tin.*  year. 
The  iiuautiotis  aypHration  of  heat  luay  (xx:ttsioii  mortification,  by  over- 
Itimulatini;  the  returDJng  circiitatiou  of  the  limb,  e9po«;iaIly  aWmt  the  period 
^eo  the  risiog  temperature  indicate;^  distension  of  the  eapiltary  vessels.  In 
liis  way  the  application  nf  hot  bricks  and  bottles  to  the  feet  has  given  rise 
slotii^hiiifj:  ;  and  histon  wjia  compelle^i  to  amputate  the  thijijh  after  ligatmx' 
if  Uie  feojonil  artery,  for  gangrene  induced  by  fomenting  the  limb  with  hot 
PBtcr. 
The  appliraiim  of  a  inindage^  even  though  very  cautiously  made,  is  apt  to 
iucL*  ijangrene.  I  have  seiMi  this  happen  when  a  roller  was  applied  t<i  the 
\  »fl4rr  ligature  of  the  femoial  artery,  with  the  view  of  reraonng  a^dema. 
Chaxocter.— The  gangrene  from  ligature  of  an  artery  is  almost  invariably 
){  the  moist  kind,  as  it  usually  arises  from  diminished  vis  a  iergo  and  conse- 
ent  stagnation  of  blood.  The  limb  first  becomes  cedematoos  :  vesications 
vn  form  ;  and  the  skiti  assumes  a  purplish  or  greenish-black  tint,  rapidly 
tending  up  to  the  seJit  of  optration.  In  some  casi^s^  though  they  are  rare, 
iple  nuinmiifirAtion  of  tlie  limb  eomes  (m  ;  the  skin  assuming  a  dull 
lowifili-white  hue.  mottled  by  sttXMiks  that  correspond  to  the  veins,  and 
Mming  dry*  horny,  and  shrivelled^  about  the  extensor  tendons  of  the  instep. 
Trttatment. — Much  may  Ik*  done  with  the  \iew  of  preventing  gangrene 
us,  the  limb  should  l>e  slightly  elevated,  wni[tprd  up  loosely  in  colLun- 
and  laid  on  ils^  outer  side  after  the  ofwration.  If  the  weather  be 
hot-waUT  botth*  may  l>e  put  into  the  bed,  but  not  in  intact  with  flte 
Should  there  be  any  appeanmce  of  stagnation  of  venous  blood,  the  plan 
inmende*l  by  (iuthrte  of  employing  continuous  and  methodical  friction  in 
direction  upwards  for  twenty- four  hours,  so  as  to  keep  the  superficial  veins 
pticd,  may  be  pnictiHed. 

When  mortification  has  fairly  set  in,  nmpatation  of  the  limb  shonld  be  per- 

al  once  as  the  only  chancre  of  saving  life,  in  all  those  casea  in  which  the 

rat^s  constitutional  i>ower8  are  suificiently  strong  to  enable  him  to  hear  the 

ock  of  the  operation.   The  limb  should  be  removed  at  the  seat  of  the  original 

and. or  opposite  the  point  at  which  the  artery  has  been  tied.    In  those  eases, 

wever,  in  which  the  gangrene  follows  injury  of  the  femond  artery  just  below 

upan's  ligament,  Guthrie  advises  that  the  amputation  should  lie  done  below 

knee,  where  the  gangrene  usually  stojis.     If  the  gangrene  spread,  with 

I  or  serous  infiltration  of  tlie  limb,  the  amputation  should  be  done  high 

at  the  shoulder-joint,  or  in  the  upper  third  of  the  thigh.     In  these  cjises 

large  nnmt>er  of  VL^sMtls  usually  require  ligatun\  having  been  eiilargetl  by  the 

circulation. 
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CHAPTER     XV. 


TRAUMATIC  ANEURISM  AND  ARTER10-VEN0U8  WOUNDS. 


TRAUMATIC    ANXURI8M. 

We  have  hitherto  discnsfled  those  wonnds  of  arterie*  in  which  the  blood  is 
discharged  freely  from  an  ofK'ti  wound,  bnt  all  cascfl  are  not  bo  pimple  as  these. 
It  sometimes  hniipr^ns  that  there  is  a  Hiibcii  tan  eons  cxtrnvftsaMon,  forming  a 
more  or  less  distinrt  cavity,  into  whirh  the  blomi  is  thrown  from  the  wounded 
artery,  Bccnmpanied  usually  by  pulsation  of  the  8W('llin.L^  and  occasionally  by 
Ihrill  und  bruit.  This  extravasation  constitutes  a  Traomatic  Anenrism,  and 
may  anse  in  tlinv  wayR  :  1,  The  punctured  Wi)und  lemiing  to  the  injuretl 
aitery  may  In-  t^bU^ine  or  indirect^  and  thus  tlie  blood  may  p»irtly  escape  at  the 
cutaincous  openinu;.  and  ]vartly  lie  extrava.sated  into  the  tissues  around  the  vessel. 
:?,  The  puncture  in  the  tntegiiraents  may  l>c  closed  by  plaster,  nr  a  [»ad  of  lint 
and  a  bandaije,  and  thus  no  blood  may  escape  externally,  although  the  wound 
in  the  artery  remains  patent,  and  bliMM]  tK  forced  cut  into  the  substance  of  the 
part.  3,  There  may  be  no  external  wound,  the  artery  being  punctured  or  torn 
subcutaneoUflly  by  the  fragmente  of  a  fractund  bone,  by  a  violent  strain,  by 
the  injury  inflicted  in  a  dislocation,  or  by  the  Surgeon  in  his  efforts  to 
reduce  it. 

Two  fonns  of  aneurism  are  described  as  arisingfrom  such  injuries  as  the  above: 
the  diffiised  and  the  circuniscril>e<l. 

DiKFiJSKO  Tkaiimatk;  ANKrius:M. — This  consists  of  an  effusion  of  blood 
fiom  a  wounded  or  ruptured  artery,  limited  in  extent  by  the  resistance  of  the 
siuTonnding  parts.  In  the  immediate  neighlMjnrhood  of  the  opening  in  the 
vessel  there  is  an  ill-defined  cavity  coimnunicatiug  with  the  artery  formed  by 
the  separation  of  the  surronnding  parts  hy  tlie  piffisure  of  the  bh>od.  Inhere 
is  no  tnte  sac,  and  such  hoiindnry  as  there  may  be  is  formed  partly  by 
coagulom,  and  partly  by  the  t^urronndiug  fascioe,  muscles  und  other  stracturce 
more  or  less  nuitted  together  by  inflammatory  exudation.  The  extravasation 
continues  to  increase  and  to  force  its  way  amongst  the  tissues  of  the  pJirt  until 
the  resistance  otfere*!  by  the  stretched  und  diHt<:nded  sirnctnres  is  eqnal  to  the 
pressure  in  the  injured  artery. 

The  eilect^  of  snl»cut4ineous  arterial  lianuorrhage  neceaRariJy  var}*  with  the 
aizcs  of  the  artery,  the  natui^  of  the  wound,  and  the  laxity  of  the  surronnding 
[►arts.  Thus,  if  the  axillary  artery  be  Im-erated  in  the  attempted  reduction  of 
an  old  dislocation  of  the  slioulder-joint,  the  axilla,  the  loose  tissue  U^ncath 
the  pectoral  musclen  and  in  the  root  of  the  neck,  may  be  tensely  distended 
with  extravasutod  Itlood  in  a  few  uiiniites,  while  in  a  punctured  wound  of  a 
deeivseated  smaller  vessel,  such  as  the  posterior  tibia!,  many  hours  or  even 
days  may  elapse  before  the  extreme  limit  of  disteusion  of  the  sarroundine 
parts  has  l>eeu  reached.  Many  Surt;eoas,  uith  much  nasftn, object  to  the  use  of 
the  word  "aneurism**  in  connection  with  the  more  rapid  arterial  extravaaatioiift. 
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uikI  no  tlonbt  such  ca^ifs  had  belter  bt'  dwscribt'tl  its  "suUciUhiicuuh  arterial 
haemorrim^fs,"  but  no  shnrp  Hnc*  can  !«  dniwn  bi'twfen  them  and  tlio  lesp 
]>erfectlv  uircnrascrilKid  tniuumUc  aneiiriBras. 

tSvftruianeoujt  arkrial  h<rmorrh(i4jfi  is  indifate^l  by  the  formation  of  a  soft 
semi-fluctuating  turaour  often  of  very  ct>n8iderable  size.  If  the  opening  be 
free  and  in  a  litrge  artery  tliu  swellinif  increane?*  rapidly,  accompanied  by  the 
most  intense  tenrinjr  and  tlirobbinjj  pain,  whieli  may  be  at  once  relieved  by 
preswnre  nn  ihe  main  trunk  leadinj;  to  the  injured  part.  With  this,  in 
rxtruae  case^,  there  may  be  the  couRtitutional  symptoms  of  loss  of  blood 
<p.  -109).  At  first  the  Hkiu  coverin*;  the  part  iH  of  natural  (dolour,  but  as  the 
j)rE«Bure  iucreasea  it  may  Ix'conie  C'»n^eflted  and  dusky.  If  thu  \emii\  be  lar^e 
t\w\M  will  at  firKt  \n}  dintinuL  pulBucion  In  the  tumour  (H!<-asi(jnully  aeeouipanied 
by  a  thrill  aiul  a  distinct  bruit,  hut  these  sij^ns  as  a  nde  disappear  ns  the 
tension  of  the  distended  parts  becomes  gix*ater  and  the  extra\'asated  blood 
begins  tn  coacridate.  For  this  reason,  unless  the  case  is  seen  very  early  the 
[nosis  i?  often  extremely  difficult.  If  the  haemorrhage  be  from  a  small 
'!  or  from  a  small  punrtund  vvnniid  of  a  largo  vessel,  and  the  suvroundin^ 
pnrts  Ix*  not  lax,  the  SHidhn^r  i  a  used  by  tho  extravasation,  after  n^nchiufj  a 
certain  size  somewhat  rapidly,  will  incrciwe  more  slowly  so  that  mnw  days 
may  pass  before  a  high  decree  of  tensiou  is  developed.  In  whatever  way 
ari&tii<r.as  soon  as  the  tension  iK'comes  marked  the  pre&sure  of  the  extravasated 
blood  arrests  the  retnrn  of  blood  throu*:h  the  veins  aoc<3mpanying  the  artery, 
and  in  this  way  great  a'demu  of  the  |)arts  below  tlu-  injury  may  bu  caused, 
liefore  much  extravasation  has  taken  place  pulsation  may  U'  felt  in  the  artery 
below  the  seat  of  injury  nidcss  the  vejwel  be  completely  toni  across  or  ex- 
tCHsi\-ely  injured,  but  most  commonly  this  ceases  when  the  pressnre  from 
extravaAfltion  becomes  great.  As  soon  as  the  extravasation  reaches  a  sufficient 
sia.'  the  tension  it  exerts  on  the  Hiirifinndinp  tishties  g;ives  rise  to  all  the 
phenomena  of  inflammation.  The  skin  cwjvering  the  swelling  Iwcomes  hot, 
red,  and  cedematous.  The  red  colour  is  often  modifiefl  by  the  pif^mont  from 
the  extravasated  red  coqmscles,  the  various  tints  commonly  seen  in  a  bruise 
bein*;  min|;rled  with  the  florid  red  of  auute  inniiiiiinatiun.  Tenderness  and 
acuti*  throbbing  |iaiu  are  also  present,  and  the  temjteratnre  may  rise  to  three 
or  fonr  deirrees  above  the  nonnal  point  ;  thus  this  ronditiou  may  ven* 
cloeely  resemble  an  acute  abscess,  and  many  ca.Re8  are  on  record  in  which  an 
incision  has  been  made  into  the  tumour  under  this  supposition. 

These  casea  if  left  alone  rarely,  if  ever,  undergo  spontaneous  core.  They 
--ither  increase  in  size  until  the  intec^ment  coverin*:  them  sloughs  and 
ruptures,  or  the  externa!  wound,  which  has  been  temiH>rarily  close<I,  gives 
way  ;  or  else  they  inflame  and  snppuratcj  jM>inting  at  last,  like  an  abscess, 
mid,  on  bursting,  give  rise  to  a  sudden  gu.«h  of  b!o<id,  which  may  at  once, 
or  by  its  rapid  recurrence,  prove  fatil.  The  combined  obstruction  to  the  flow 
through  the  artery  and  the  pressure  on  the  veins  may  cause  gangrene  of  the 
limb  at  an  early  stage  nf  the  case.  In  some  cases  tlic  tcmfwirani'  boundary  of 
clotted  blood  and  inflammatory  exudation  may  give  way,  and  the  low*  of  blood 
rxtraviifiuted  into  the  areolar  tissue  beneath  the  fascia  of  the  limb  may  be  so 
great  as  to  cause  death  from  syncoj^e. 

IHafi^osU. — Large  Kuhcutaneous  arterial  haemorrhages,  if  seen  early,  are 
usually  rw^ignised  without  difficulty.  The  nature  of  the  injury,  the  rapid 
swelling,  possibly  pulsating  at  flrst,  the  great  tension  and  pidn,  the  cessation 
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lo  nllow  of  thp  U'tnpomry  arrest  t>f  the  lilt^odin^  by  digital  prpfiiUTP  botow  (Ik^ 
cnrutid  tubercle,  this  sliouUl  be  at  once  done.  TUv  wound  luuAt  then  he 
cnlar^'d.  nnd  if  pijs^iblt^,  tbc  artery  tje<l  iil>i»vi*  atid  bcluw  (be  hleediii};  jMMDt. 
parts  of  ou«  or  inurv  of  tlie  trunsvenw  pntecsBcs  iMiin^;  n-niovwl^  it*  ufccatai;. 
Kuiling  thiK,  the  Snrgeon  iiinHi  resort  to  oan'fal  phi^|,nn^  of  the  wt^und,  orbr 
iiiuy  be  nU]v  to  Heizc  the  blwdinj;  vewtcl  in  forciprcAStirO'f«trcepB  Mid  Iw 
rhem  m  j»//m  for  several  <iaya. 

Tranmatic  Aneorism  of  tho  Vertebr&l  Artery  liaa  Ijc^en  rcconkil  in 
tWf'iity  cuwR  oy  Matas,  nl'  wbirli  six  rtrovered.  nnt*  of  the«*  \ttitig  A  r»«  i' 
hift  own,  in  which  tlio  sac  wiia  freely  laid  open  iu  the  «uboocipilal  rt*)(ion  ml 
the  hu^niurrlio^  siirccaaively  arrmt*^!  by  pla^jjinij.  Tliin  trcatmmt  wtmVl 
nppcur  to  j(ive  the  best  hope  of  &ucceafl»  if  di^itttl  compression  uf  tlM  wtrn 
Hnd  direct  prtfssure  on  the  aneurJHm  fail  to  jiroduce  a  cure. 

VXSBXLfi     OF     THS     TRUNK. 

I.YTEHXAK  MAMM.iRY. — WoundB  of  thiB  artery  ran^ly  come  aader  troitwwli 
iiM  its  courw*  lies  cluefly  in  front  of  the  heart  and  ^vcni  vewi'lK,  so  that  pal^ 
trutin^'  wiiund^  implicatiD^  it  are  UHually  iinnicdiut4.'ly  fatal  fn>iu  itijnr7  lo  thv 
parts  btneatb.     The  Irmhnenit  in  caac  the  patient  cnc«ix'S  fatal  tbjunottAi 
deej)er  parts,  ih  to  tie  the  art4?ry  at  the  wounded  spot,  if  nccesiary  rvmonng&J 
ROHtid  iartiht<;e  in  order  to  exjKise  it.     No  otlier  treatment  is  likely  to adfAi 
the  bleedin>r,  because  of  the  free  aniistomnseH  with  the  intercoHtaU.  I 

IXTKitn)toTAL  AETKUIE.H.-Tliese  are  nirelv  wouneknl  except  iu  ^ndbOH 
wuuudfl  or  Btttbs  fructnrintr  h  rib.  Tbi*  baMUorrliagC!  is  i^cldom  «rvrrc :  ban 
rtliuuld  it  require  treaimenl,  the  lower  border  of  tlie  rib  corresponding  to  th»| 
artery  namt  be  exposed  by  a  free  incittou.  On  removing  the  frogiuenta  tbc 
bleeding  arterv  nmy  runic  into  view,  and  can  he  twistctl  or  tic-d  ;  or  if 
turned  out  of  its  gr(H)ve  by  ine»n:«  uf  a  |H.'rioKteal  elevator,  and  f«ii 
expopwd  to  be  tied.  If  nwvBsnr)-,  a  pici-e  of  rib  may  Ui  renuA-cd  to  lay  tmn? 
the  vessel  more  fully.  As  a  temporary  meanK,  pressure  can  Ix*  applied  thoa  ;— 
.\  piece  of  linen  is  to  be  pushed  thmnch  the  wound  into  the  plenml  caricj,  aj 
UN  to  form  a  [KM'kct ;  iuHide  a  Kutlicient  ijinintity  of  Hnt  or  tow  is  fnufcea 
into  the  poekcl  to  make  it  too  lar^'  lo  puhM  out  l)y  the  tnterc<mtnl  Of mrft ;  fl 
is  then  forcddy  pulled  upon  by  the  [mrt  of  the  lineu  uutnide  tl  taU 

and  8ecun.il  in  po&itton  by  a  cuuplc  of  pins  piishctl  acnxsfl  on  a  :  ^Jl 

akin.  ^| 

VKsasLiB  or  thx   oppxs  xauB.  ^^| 

Si' UCLA  V  IAN   A  iiT  Kit  v.— Wounds  of  the  Subclavian  Artory  nrr  aUH 

invariably  fatal :  lhi»ugh.  uwin;:  to  tlic  pmicctiun  all'unlcd  bv   Uic  c4a«4H 

they  rarely  oocnr  except  from  gnnahoi  injuries  or  stab«.     From  the  rapidH 

fatal  nature  uf  wounds  of  the  iiubclaviun  artery.  Traumatic  Auauriama  id 

this  Kil.uation  un:  not  met  mth  ;  but  where  the  arttrv  |>:i>^efi  nil"  th*-  iuslil 

l^iow  til'*  inar-iii  >'f  the  lin*t  nb,  they  ar^*  not  unfn.'(|uent.  ^H 

^^^Auriamal  Varix,  rcsultinK  from  wound  of  the  Subrhi'mn  Arlrrg^^ 

^^HftM  been  seen,  notwithstandin}?  the  se[Miration  (hat  oxista  bo(ii€«i^H 

^^^HBels  throu>:hoat  iXw'vr  whole  extent.     These   injuries  have   IQrHI 

^^^H.beeu  the  rt?iiilt  of  Ruonl-tlknisLf,  and  do  ntft  admit  of  anj  WU/M 
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AxiT.r.ART  Artkry. — Fn  Open  Wonnds  of  the  Axillary  Artery  and  ita 
Branches,  llii*  rule  of  pnictii***  is  u\  expijse  tlu*  bUt-tiin^'  vf-nsrl  and  tie  it  on 
each  side  "f  the  \VMUn<i.  The  hninchrs  of  the  artery  arr  so  immeroiis  that 
there  miwt  alwavK  \\<^  aoiiu'  unonrUiinty.  in  a  c^asc  of  punctured  wound,  whether 
the  main  trunk  or  a  branch  is  injured,  even  when  the  direction  of  the  wound 
aad  the  abundance  of  tlie  bleeding  would  su^i^est  the  former.  This  douht 
can  U*  cleared  up  only  by  exposing  the  bleedin;^  (Kiint,  luid  in  order  to  do  thin 
rtficirntly,  it  may  sometinK'S  be  necessary  to  divide  both  the  pectoral  muscles 
uor«««  the  line  »»f  their  fibn's. 

In  secondary  h;emorrhuge,  tlie  eUte  of  the  p«rt«  may  l*e  such  n,s  to  make  it 
very  difficult  to  expose  the  artery  cleanly  in  the  wound,  and  the  tem[>t;ition  to 
apply  a  proximal  liifuture  under  these  circunisunces  is  very  stmnjr,  but  thii* 
^(»uld  never  be  done  Itefore  il  thorough  attempt  has  t>eeM  made  to  tie  the 
veiwi'l  at  Uie  b!wMlin«;  |Mjiut,  by  fi*e<»ly  o|)enin»r  up  the  wound  atid  enlarj^ing  it, 
if  necessary.  The  aiiastomoseH  Ix^tweeu  the  brunches  of  the  Bubclavian  and 
the  axillary  are  so  free  that  li<rature  of  the  third  part  of  the  Kuboluvian  ih 
extremely  likely  to  fail.  Ligature  of  the  first  part  of  the  axillary  artery  would, 
in  a  case  of  st^'ondury  bttmoriliasre.  t)e  just  as  difficult  use^posin^  the  bleedinitr 
pjiot,  and  could  he  doue  after  division  of  the  pectoralis  major  and  minor, 
bbould  it  U'  impossible  to  secure  the  vessel  at  the  wounded  point.  In  n  eaae 
of  secondary  ha-morrhaj^e,  the  lij^turt^  of  the  first  part  of  the  axillary  by  a 
curved  inciaion  ImjIow  the  clavicle,  as  dewTiljed  in  <*hap.  XLIV.,  Vol.  II., 
would  be  moKt  difficult:  aa  the  axilla  would  proUibly  I»e  filled  with  extravasated 
liltHKl,  and  the  parts  umtted  toifcther  by  the  inflammatiuu  and  suppuration 
which  niuKi'd  the  fHihire  in  the  repair  of  the  artery.  In  all  cart(,'»  of  sei^mdarv 
lurmorrhage,  it  would  be  t*afer  Lo  expose  the  artery  by  an  incision  in  the  Hue 
of  the  veasel  dividing  the  |>ectoral  muscles.  Tlic  subclavian  mast  he.  tied 
e  the  clancle  only  as  a  last  re«oun-e.  The  of>eration  has  been  attended 
sncu!^  euouyh  to  juntify*  its  adoption  should  other  means  f^il.  Of  1.')  wises 
bicli  It  has  lu'en  j>erformed  for  hft»morrhiiije  from  wounds  in  the  axilla  or 
(mm  ^tum|^s,  I  find  that  9  wen^  cured  and  (1  died. 

Traumatic  Aneurism  in  the  Arilla  nuty  arise  from  gunshot  womids  or 

>r  in  Bouie  ciiseji  from  subcutaueouti  rupture  of  the  vessel.     In  the  latter 

the  jiatient  while  struinin*,^  his  arm  in  a  raised  position  t'eclK  a  sudden 

■mp,  which  is  rapidly  followed  by  a  lar^  extravasation  of  blood  in  the  axilla. 

fisnuing  the  so-calle<l  ditTused  traumatic  aneurism. 

Tbere  arc  more  than  h>  cases  on  reatrd  in  which  axillaiy  aneurism  haK 
fi41owed  an  injury  to  the  vessel  occurring?  durinjj  the  reduction  of  a  disloca- 
tion.    Id  only  a  few  of  tbi«e  has  the  dislttcation  been  recent.     Amonj».st  these 
4»'  '  d  by  Warren  in  which  the  vessc-l  was  ruptured  in  consequenos?  of 

.  tisiug  his  foot  iu  the  axilla  as  a  fulcrum,  but  without  takint;  ofT 
his  botiU  In  the  vijeal  majority  of  cades  the  dislocation  has  been  of  old- 
■iandin^,  and  considenible  force  has  been  used.  Gibson  has  related  three 
cases  of  rupture  of  the  artery  in  the  attempt  to  reduce  such  cases  by  the 
f>uDtfy».  Pelletan  mentions  a  case  in  which  the  rapid  swelliuK  following  the 
rapiurv  of  the  artery  was  mistaken  for  emphysema  from  fractured  ribs.  An 
IBciaioo  was  made  into  it  and  the  patient  bird  to  ticath.  These  east's  show 
ibt  neceiKity  for  great  caution  in  the  nse  of  powerful  extending  force  in  the 
reduction  of  old  dislocations,  when  adhesions  may  have  formed  between  the 
artery  ^nd  tlic  head  of  the  bone. 


478 


WOUXDS    OF    Sf'KCJAL    BLOOD-VBSSKLS, 


JHstinctitm  muAt  be  clearly  miulo  l)etwtH<n  tlie  difi'ufleil  ami  cirranUKnbnl   j 
forms  of  tmumalic  aneurism  of  tht*  axilbi.     Id  the  diffttaed  frtrip/y  th«nt  fa 
robciitaueuus  iirt«riul  extrurasation.  fcuming  nmre  or  k-M  r.i     "        Hiocrtir'rf 
oonsi^Kruble  size.     The  swellin*^  prcwintB  none  of  the  rhunit:  -iw  of  m 

aDcnrisni,  ami  can  U-  clistinijniHtied  from  an  iirdinar}'  (■xtr»vii*i«ti"n  oy  the  1*» 
of  the  pulse  at  the  wrist  and  the  ccdenta  of  the  arm.  .Some  of  thfiw  nrtcriil 
eitravasatioDft  in  the  axilla  tend  to  difTuse  iheniselvea  with  f^mt  r»(ii<iitT. 
extending  under  the  pectoral  miiHch'S,  and  even  up  aroimd  the  ehonldcr. 

In  nil  th('}(C  ciLst'S  Lhen:  is  ;;ri-at  danj^er  of  Kuppuratiou  and  Blouj^hin}?  i*f  tU 
ti».Hui«  into  whieh  the  1)Ukk1  is  extrax  luutled,  and  gangrene  of  the  limb  tttrlf 
may  result. 

In  llic  ctremf^cribed  form,  on  the  other  hand,  the  Mwellintr  dcvtdopcn  slowly, 
and  presents  the  usual  Kigns  of  aneurism,  such  tut  thrill  and  pulsation.  Under 
these  circuuiiitaiiceB  tlie  disease  may  get  well  spontaneously,  as  bappenerl  ia 
cases  recorded  by  Van  Swiften,  Sahatier.  and  JJodgstm.  In  «»ther  instsncf* 
a^ain,  the  diwvis**  luis  remained  stationary  for  years,  or  Iuia  undtrgone  roa 
■olidation  under  medical  treatment.  It  cannot^  however^  1r*  rousidentrd  iiound 
prftclioe  to  leave  a  circuniBcribed  traumatic  aneurism  of  this  artcrj*  witJwci 
anrgind  interference,  after  the  ordinary  dietetic  and  hygieiiie  plans  of  litat- 
mont  have  failed,  for  it  may  at  atiy  time  become  rapidly  diifased,  or  ioflABie 
and  suppurate. 

The  IVeahnent  of  traumatic  axillary  aneurism  must  depend  on  whether  it 
be  diffused  or  cirrmmsfrihed. 

In  ftubciiianeous  nrteriaf  rxtraivuation — the  so-called  diffused  tfmoBMtic 
•nenrisnt — the  plan  of  treatment  recommended  so  strongly  by  (Sathrie  vi 
always  be  followed,  viz.,  to  upen  np  the  nxilln,  funi  out  thu  coajBitito,  tal^ 
ligature  the  wounded  artery.  The  treutnient  is  the  same  whether  tlie  cxtnw 
sation  rcsnlt  from  a  puneture<i  wound  or  a  subcutaneous  ni|.tQn5  of  tbe  tohsL 
The  operation  consists  in  conipressing  the  subclavian  above  the  clavicle,  either 
by  L)i<>  prtiasiire  uf  the  finger  from  the  surface,  or,  as  nae  done  !•'    ~  w  hoa 

case,  by  pa*viousIy  making  an  incision  over  it,  through  whieh  it  ■  ikCfv 

readily  c<»mnmnded  ;  then  laying  the  tumour  o|x-n  by  u  frte  incision  ihiYiQi^ 
tbe  anterior  fold  of  the  axilla  and  the  pectoral  muscles,  tuniing  out  the  coa|;vK 
and  MX'king  for  and  ligaturing  both  ends  of  the  artery :  for  it  must  he 
bered  that  the  distal  extremity  of  the  torn  vessel  will  probably  bleed 
owing  to  the  o])en  anustomoses  round  tla-  shoulder. 

i^hould  secondary  hu^niorrhage  or  gangrene  follow  the  o]teration,  ampnt 
at  thu  shoulder  is  llie  only  plan  that  holds  out  a  cltanoe  of  life  to  tbr 
"Hie  result  of  ileporting  from  tbit*  first  principle  of  the  Ireotmrnt  of  diflhied 
tiaomatic  iknenrism  is  well  s^lown  by  thni-  recorded  cas«s  ia  which  Cfae  aob- 
cLarian  arteiy  was  tie<l  for  extra vasiition  following  subontaiMOtu  rapUm  Of 
the  axillary  artery.  Two  i>f  the  patients  died  of  gangrene  and  aeocAdaty 
bflUDorrbage,  and  in  the  suocfssful  nisc,  seoondaiy  fasmofrbaf^ie  oooamd«, 
gangrem!  of  the  arm  thniitened,  and  lif«  was  saved  only  by  anipntaiioo  ad 
^fav  thoulder-joint.  1 

l^ln  the  tn-atment  of  the  fvrttimrnlifld  varvty  the  same  principle-  catumd 
guide  na  aa  in  tli«  maiuigem<>nt  uf  the  ililfuse  extravaaatioo,  f<>r  not  only  k  Urn 
cucmnacribed  aiieoriam  provided  with  a  sac,  hut  the  veae!  at  the  |M>tiit  iojimJ 
wlU  very  |)robably  be  foan<l  U)  have  undergone  changes  that  render  it  liuli 
able  to  bear  the  application  of  the  ligature.     It  Mill  be  s(»fteited,  UudoMifl 
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lacerable,  with  porha]«  a  wide  ftinnet-flhaped  apertard  leading  into  the  sac, 

fh  will  Ik*  cliisely  iiHSopponitod  with  the  neitrhhoiiriti";  iMirts.     Uiit,  indeed, 

treatment  of  this  form  of  rin'umsrrilted  traumatic  anonriRm  hy  Mit*  lifraturc 

the  art«]y  on  the  proximal  Hidti  of  the  sac  has  >Hrn  found  to  be  uttciuled 

lb  remarkable  saooeas.     In  eight  recorded  cases  in  which  this  operation  wnit 

roed,  not  one  fatal  result  was  noted.     In  all,  ttie  ancnrism  arose  from 

or  g^unshot  wonnds,  and  had  existed  for  various  jxjriodp,  rangiujf  fntm 

weeks  to  four  years.     In  four  of  the  cases  the  artery  was  licjatured  above, 

in  foor  IH^w  the  clavicle :  and  in  one  case  of  each  catctjory  there  was 

ppuration  of  the  sac. 

particular  point  at  which  the  artery  should  be  lij^atnrcd  must  depend 
le  condition  of  the  tumour.  If  this  be  of  large  size,  or  arise  from  the 
Ipper  jiart  of  the  axillaiy  artery  above  or  immediately  below  the  pectoralis 
jnor  muscle,  there  is  no  choice  but  to  deligate  the  vessel  above  the  clavicle, 
^oald,  however,  the  principal  increase  in  the  tumour  take  place  in  a  diRK-'tion 
k>wTi wards  and  forwards  under  the  great  pectoral  muscle,  the  portion  of  the 
irtery  immediately  below  the  clavicle  not  being  coverwl  by  the  sac,  the 
nestion  would  arise  whether  this  part  might  not  be  selected  for  the  appli- 
ion  of  the  lipitnre  ;  and  as  the  results  of  both  oi>erAtions  have  hitherto 
n  equally  favourable,  this  must  rather  lie  deti*nnined  hy  the  peculiarities 
each  case  than  on  more  general  grounds.  Most  Surgeons,  I  think,  would 
fTcfer  ligaturing  the  artery  above  the  clavicle,  as  being  a  pimpler  proceeding 
tyiug  it  below  that  bone;  the  latter  procedure,  moreover,  has  the 
vantage  of  bringing  the  scalpel  into  very  close  proximity  with  the  sac, 
lu'ch,  were  it  to  stretch  upwards  uniler  the  pectoralis  minor  to  a  greater 
[tent  than  could  be  discernible  externally,  might  possibly  be  opened  by  the 
ifc,  as  has  happened  even  in  operating  aVmve  the  clavicle. 
Compression  of  the  artery  on  the  distal  side  of  the  tumour  succeeded  in 
ring  the  disease  in  a  caae  that  was  nnder  <foldsmith  of  Vermont 
Brachial  Arteiit. — The  ha;raorrhage  from  Wounds  of  the  Brachial 

should  l)e  urrested  by  ligatnre  on  each  side  of  the  aperture. 
This  vessel  may  be  punctured  in  venesetrtion,  an  accident  which  was 
ivmerly  of  frequent  (wcurrence  when  blood-letting  was  practised  by  professed 
Icbotomists  ;  an  abundant  escape  of  blood  will  then  o<x*ur  while  the  thumb  is 
ill  on  the  vein.  Should  the  condition  of  the  patient  permit,  and  the  necessary 
Ufitrumenta  and  assistance  be  at  hand,  the  Surgeon  should  expose  the  artery 
d  apply  &  ligature  above  and  below  the  wound,  at  the  same  time  tying  the 
ded  vein.  Frequently,  however,  this  treatment  will  he  impraotiaible, 
all  that  can  t>c  done  will  b'  to  ap]>!ya  graduated  cfimpresH.  If  the  patient 
ver  from  the  disease  for  which  he  was  bled  and  an  aneurism  form,  it  may 
operated  on  at  a  lati-r  time. 

In  the  CircmiLBcribed  Tramnatic  Aneurism  at  the  bend  of  the  arm, 

a  wound  of  the  brachial  artery,  we  have  the  usual  soft  or  semi-solid 

tumour,  which  can  readily  be  emptied  hy  pressure,  and  is  acoom- 

by  more  or  less  bruit.     This  disease  may  he  frtatfiti  in  one  of  three 

I,  by  compression  upon  or  above  the  tumour ;  :;,  by  ligaturing  the 

leading  to  it;  or  H,  by  cutting  through  the  sac,  and  deligating  the 

on  each  side  of  the  aj)crtnre  in  it. 

CoropraHsion  has  Iveen  succeshfully  carried  out  by  means  of  a  gnuhiated 

on  the   tumour,  and  a  riug-tourui(|uet  on  the  artery  higher  up. 
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traujuulic  uucurism,  «x)mmanicating  on  one  ftide  with  tbc  aruxr,  nml  >iij  iU 
other  witli  the  vein,  which  ia  alwavK  in  w  state  of  vorix.  A  viiricoao  Aorun«8 
IB,  in  fiict,  a  riixrunihcrilifd  tmuuiutic  HneiiriKiu  phm  an  aDeurismal  vithi. 
Thi.**  is  well  ivprfsonu-d  in  ihv  uinu'Xisi  cnts.  from  drawinjis  of  Sir  <'.  BelKa.  in 
the  uiust'um  ol'  UnivwrBitv  Colli^jj^e,  niprcs^'iitiny:  »  varicitse  unLMiriKiu  W^ire 
utict  after  it  hud  1h.*vd  oiKMiud  (FigK.  151  to  \U\).  In  thi^  caMi  then*  ai^pmral 
to  hikve  Iteen  n  high  division  of  the  hracliiul,  and  a  nunmunicaiifiic  hnukch] 
hclow  the  wound,  between  the  radial  and  ulnar ;  in  conewjnence  uf  u}ii<^. 


fig.  IM.--Tfee  miiw  Tiiinnnr  lakl  ojwu.  «bn«ln|;  lite  Clio 

two  \  n'«MtU. 


ii-r^i  K»l»«>  Aitoiitoiii  )if(ik*>'n  tW 


Mr.  Shaw  inforntrd  mo.  the  tunumr  pnlKnted  as  forcibly  after  the  Mn<5ry  h 
hocn  tied  as  before,  the  blood  finding  it«  way  hack  tlirongh  the  ancurunn  mi 
the  vriiis.     Uanprvne  of  the  hiiud  and  arm  followed. 

Symptoms. — In  the  symptoms  of  van'-ofie  tineurisni.  we  have  a  combiBati«< 
of  the  t'huruirtcns  uf  unt:uri!<iiiul  varix  ami  of  the  oircmniKcribt'd  iruumal 
BCtMirisni  ;  there  ih  a  puisuitiu^  tumour,  at  Hrst  »oft  and  riimpr<*fi»ibli%  bat, 
after  n  time,  becoming  more  ik>lid,  in  oonfle()nenoc  of  the  de|N>8it  of  Hbrio 
within  It:  tniperHcial  to  this  tumour,  tlie  vein  ia  dilated  into  a  fusiform  pitorb. 


na.  1M>.— Tb*  tfpc«t«l  Titinniir  rviiHivrol  fWiiii  ll»  Onniioi:|kin». 


prtjienting  the  onlinary  Rhuractcra  of  varix.  The  tK)nnd»  ht-nrd  in  Umb' 
tumoufM  are  of  ti^o  dixtinct  kinds:  then*  U  tbc  poeuliHr  tuiKzin^' thrill  tlial: 
always  exiKta  wlit*n'  then^  {%  a  fonininnicntion  between  lui  artor}*  and  a  veio  ; 
besides  tbih  there  is  a  blowing  or  bellowH  sound,  t;aut)cd  by  the  aneurian. 
These  signs  an'  most  (K'roeptiblc  when  the  iimb  ia  in  a  dependent  piJ«itioci :] 
and  the  sounds  eau  uftco  Ik.*  beard  in  the  veins  at  a  considtTuble  dii^tanoc  fi 
ibe  aeat  of  injury.  There  U  also  si»me  impuinnenl  in  the  nutrition  awl  Um* 
pcratore  of  tbr  fiarfa  supplied  by  tho  injanHl  vomk^Is.     As  the  disease  advi 
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vein  Ib  doe  to  abnormal  blood-pressure  from  the  direct  entry  of  arterial 
'•blood  into  it. 

Tlio  Symptoms  consist  of  a  tumour  at  the  scat  of  injury,  which  can.  be 
eniptied  by  pressure  U]ion  the  artery  leading  to  it,  or  by  compressing  its  walls. 
If  euboutaneous,  thia  tumour  is  (tf  a  blue  or  purple  colour,  of  an  oblunj:  shape, 
sm^  will  K- seen  to  receive  the  dilated  and  tortn«uis  veins.  It  will  Ih' found 
!<:>  pulsate  distinctly  with  a  trcmnltjiis  jarritif?  niotiim,  ratlifT  thuri  a  distinct 
jmlse.  Auscultation  detect*  iu  ic  a  loud  and  blowing,  vvhitlin«,  ruHping,  or 
biasing  sound,  nanally  of  a  peculiarly  tiareh  chiiracter.    Thia  sound  ha«  very 


V  , 


Plft.  IM.— A  Vftrieuar  AtieuriMn  at  HU^  Bcud  of  tlii:  Anti  unopened. 

It  been  compared  by  i*orter  tw  the  noise  made  by  a  fly  in  a  paper-bajj,  and 
►y  liiston  to  the  sound  oF  distant  and  complieatL-d  machinery.  The  thrill  and 
^^onud  arc  more  distinct  iu  the  upper  than  in  the  lower  part  of  tlie  Hmb,  and 
are  most  perceptiblB  if  the  limb  be  allowed  to  hang  down  bo  as  to  become 
oonge«ted.  Besides  these  Iwal  symptoms^  there  is  nanally  some  muscular 
weakness,  tofjrther  with  diminuti^'U  in  the  temperature  of  the  part  supphed 
by  tlu-  injured  artery. 

Treatment. — As   tliisi  coudition,  when  once  established,  is  stationary,  all 


^A- 


Fig.  1&2. — The  MiiMt  Vurioiiw  Aitenriiini  reriinreil  hoia  iU  couiuM'tion*. 


*3perative  interference  .fhonld  he  avi.idcd,  an  elastic  bandage  merely  beinjc 
applied.  Should  a  cast-  occur  iu  whicli  more  thun  this  is  required,  the  artery 
must  be  cut  down  npon  and  li»,Mtured  on  tui-h  nidc  of  the  wound  in  it. 
nolroes  suggests  tlmt  in  uneurjsmal  vanx  a  cure  might  poHsii)ly  be  obtained 
by  pressure  directed  solely  to  the  orifice  in  the  vein, 

Vauioohe  Aneuhijsm.^Iu  this  condition  the  opening's  iu  the  artery  and 
vein  do  not  dii^ectly  comniuiiicate  (nee  Figs.  \y^  and  iri:3),  but  an  anenrismal 
sac  IB  formed  between  the  two  veesela,  through  which  the  blood  passes  into 
the  vein. 

Tlie  Pathological  Condition  consists  in  the  formation  of  a  circumBcribed 
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WOirXDS  OF  SPECIAL  BLOOD-VKSSELS/ 


VS88BL8  or  THX  HZAO  AND  NBOK. 

Cahotu>  Artkrt.— Wounds  of  the  Carotid  Artery  and  of  iu  bnnobtt 

are  not  uncommon  in  civil  pi-aotice,  iw  the  neck  is  freqiientlj  lbi»  «•!  «' 

suicidal  wounds.     The  hiomorrtiage  from  wounds  of  the  mum  trunk  w  u«i»11t 

inimcdiaUjly  fatal.     In  the  erunt  of  «  Surjre*>n  Ijeini;  al  hand,  both  end«  of  Uw 

^lecding  vessel  must  be  li|ratared.    Should  the  jtipilar  vein  be  also  woQudnl 

lijCaturt'  must  be  applied  above  and  Mow  the  oponinjy,  but  if  iho  woond  bi 
"very  small — a  mere  puncture — it  may  1h?  closed  Ity  pinchin*;  it  np  nnd  nfr|>Itin(i 
the  lijratnre  in  such  n  way  as  not  complL't.t^'ly  to  utvlnde  the  ve8s<d.  SHmiW 
tlic  htemorrhasrts  whrther  primary  or  secondary,  proccwl  from  a  elwp  bnnoli 
ufthc  external  carotid,  as  the  internal  maxillary,  so  sitnnttil  as  not  to  admit 
of  the  vessel  beinjr  lijraturcd  at  the  sent  of  wounds  the  ordiuanr  raleof  tyine* 
wounded  artery  at  the  seat  of  injury  must  be  departed  from,  and  the  main 
trunk  must  be  li^'alured  at  the  most  convenient  spot.  CoiisiderabK'  differauv 
K>i  Opinion  hiw*  exi8l<*d  as  to  whether,  Duder  these  circomstjimxt*,  it  ia  brtW 
to  tie  the  external  or  the  common  c^irotid.  Outhrie  stronsfly  advocatwIllK 
application  of  the  ligiitnre  to  the  external  carotid,  but  most  Surgooos  h*" 
j>reforred  to  tio  the  common  trunk  above  the  omohyoid,  fearing  thai  ite 
application  of  a  lij^.ttttre  utnomrst  the  numerous  hrancheH  of  the  extend 
nipotid  would  itt*  followed  by  si'condary  hiPmotrhajtrt*.  The  reaalt*  of  lbi» 
m(Klc  of  treatment,  however,  have  lun-n  far  froni  satisfaciftory  ;  not  only  have 
many  pntientA  died  dirvetly  from  the  operation  itself,  bat  in  a  rery  Xofft 
pn^portion  the  hi«morrhii»re  for  which  it  was  |>erfonned  baa  recaned  ioi 
pn'uvrd  fatal.  Harrison  I'ripiis  ha;*  colle«'ted  -Jo  caw?8  of  ligature  of  tbe  OOmaMI^ 
trunk  for  hienxuTha^'e,  2w  »<f  which  t<Tminatetl  fatally.  He  liaa  (itunAv* 
.^vcKuit^ii  a  return  to   (iuthricV   practice  of  applying  the  liijnt"n>  to  tht 

ttcrual  carotid,  and  the  exact  point  lie  recommends  ia  hHiv^^n  (Kt 
thi/rM  (itul  the  Untfunh     Wyelh  recommends  simnltaneous  ligature  of 
superior  thyroid.     This  oiM-ration  is  not  difticult  or])erfonn«nce,  and 
itH*lf  to  be  lfw»  dangeron^  than  the  deligution  of  the  main  trutik.     MadpluC 
has  c<illei-ted  the  records  of  (it*  cases,  of  which  only  7  died     Thrre 
vrery  rcnaon  therefore  for  preferrinff  it,  when  poiiaiblOf  to  the  more 
o|M*nition  of  tyiii^  the  common  trunk. 

Intkunai.  <'AH(»Tiri. — If  tilt'  internal  carotid  is  wonnd(<d,  Ug^atttrv 
common  carotid  jcives  the  best  ohanue  of  recovery. 

In  consequence  of  the  siH'ody  fatality  of  the  woundfi  of  the  oarotid 
and  ita  branches.  Traumatic  Aa«nrUma  are  rarely  met  with  Jn  ibia  «iU 
tion  ;  they  do,  however,  oct'asioually  occur,  and  the  rwx>rd»  of  turgiiry 
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^Rftt  Ri\  instanc^rs  <>f  iXw.  kind,  in  each  of  which  the  commou  i-aroUd  was 
I'd,  and  th»'  patic.rit  ultimatrly  reovertd. 

Aneurismal  Variz  in  the  Neck,  de]>C'ndent  on  puur;turo  of  the  Internal 
bgiiUx  TeixL  and  Carotid  Artery,  nsuiilly  the  rosuli  of  sword-tliniAts,  i^ 
ntly  I'f  more  frequent  occurrence  than  traumatic  anearism  in  this 
^'nn:  proWnbly  owin^'  to  the  close  proximity  of  therein  rendering  it  diffioult 
th'?  artery  to  bt-  wounded  on  the  outer  or  anterior  sides,  without  thnt 
ipl  beinif  tirst.  |>erfonited.  The  symptoms  offer  the  general  rhararteriatics 
tuieurismal  voinx,  but  have  several  points  that  ai*e  worthy  of  special  remark. 
The  wound  of  the  vessels  has  been  in  every  instance  followed  by  the  effusion 
a  large  quantity  of  blood  into  the  loose  areolar  tissue  of  tlie  neck  :  the 
travasation  acquiring  even  the  size  of  a  child's  head,  and  thi*c!Uenin^ 
^mediate  anffocation.  As  this  extravasation  subsided,  the  ordinai-j'  characters 
aneurismal  varix  begin  to  manifest  themseives.  The  period  at  which  these 
mptom»  first  made  their  appearance  varied  somewhat  in  the  different  cases, 
t  th'-'V  idways  occurred  within  four  or  five  days  of  the  receipt  of  the  injury. 
none  of  the  caeeji  did  the  disease  npj>ear  to  shorten  life,  or  to  occasion  any 
US  or  inconvenieut  effects,  with  the  exception  of  some  di95culty  iu 
on  the  affected  side,  and  occasional  criddiness  or  noise  in  the  head  on 
piog.  No  operation  is  admissible  iu  these  affections. 
Varie<>»t  AneurUm  of  tlie  internal  jugular  and  carotid  artery  is  rare, 
jrette  has  collected  1(1  cases,  all  of  wbiih  tended  to  iimelionttion  or  sptm- 
e,  ThI^•e  cases  were  operated  upon  ;  two  of  these  died,  and  the 
not  improved. 
TiCMinJitAL  Artery. — Traumatic  Aneurism  of  the  Temporal  Artery, 
\i\  of  its  branches,  has  ixtcrtsionally  oeiurred  a.s  the  re^idt  t)f  partial  division 
these  vcsseLs  in  cupping  nn  the  temple.  I  have  met  with  two  cases  of  this 
Dd«  in  both  of  which  the  disease  was  readily  cured  by  laying  the  tumour 
m,  turnings  out  its  contents,  and  tying  the  artery  on  each  side  of  it. 
Iktkrn'al  Maxillary. — This  artery  is  occasionally  injured  and  wounded 
jnuishot  wounds.  If  the  hiemorrhnge  be  too  copious  to  be  restrained  by 
•t  water,  oold  or  styptics,  the  external  or  commou  carotid  must  be  tied. 
l.lxorAl,  Artkky, — This  vessel  is  tKcasionally  injai*ed  in  gunshot  wounds, 
the  bleeding  jMiint  cannot  he  seized  by  forcipressure-forceps  from  the 
outh  and  the  Surgeon  C4in  l»e  perfectly  certain  that  the  blc»od  is  coming:  from 
te  lingual,  he  may  tie  that  vessel  above  the  hyoid  bone  (see  Diseasea  of  the 
Vmpae),  otherwise  it  is  better  to  ligature  the  external  or  comm(m  carotid — the 
u-nml  for  choice. 

Veui'kur.'M^  Aktkuv. — Wounds  of  the  Vertebral  Artery  occasionally 
ccnr  us  the  result  of  stalw  or  gimshot  wounds  in  the  neck.     In  these  wounds 
in  a  diuiger  of  mistaking  the  source  of  the  h;umorrhage.  as  prej^sure  on 
canttid,  if  made  below  the  tmnsverse  process  of  the  sixth  cervical  vertebra, 
«-.    ■      :  -v  of  bUKid  in  the  vertebral  as  well,  which,  up  to  this  i><»int^  liej* 
*!_.  •  ueatli  it.     This  transverse  process  is  at  lea^^t  two  inches  above 

ride,  and  lies  much  higher  thaji  one  is  apt  to  think.   There  are  no  fewer 
sixteen  cases  on  record  in  which  the  carotid  has  In^en  tied  for  a  wound 
e  v«*rtehral,  in  consequence  of  thi^  mistake.     Of  nineteen  cases  of  wound 
4rbnil  eolk'ctvd  by  !Mata«,  oidy  two   recovered,  and  in  Injth  the 
0  was  arn-sted  by  plugging  the  wound,  the  plugs  iu  one  case  being 
In  a  Btyptic  solution.     If  the  wound  of  the  vessel  ha  saflicieutly  high 
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to  hilow  of  the  tvinpomry  arrest  of  the  blcoditijj  by  difn^tal  prcssarr  bclo«  tk 
carotid  tubercle,  tbU  Khonid  be  ut  udco  done.  Thu  wound  iiiiiiit  dim  U- 
enlarged,  and  if  pi»»iiiblt:,  tlio  artery  tied  nbove  niid  U-low  (I  'i^poiut, 

ftfirt**  of  one  or  iiinro  of  llie  ininKVersL*  pnttvsa'M  iwinj^  rcnm  .^-ot'onr;. 

Failing  this  the  Surijcon  ninsi  ri*»orb  t*)  ciin-ful  pUijrirnij:  of  the  wunud,  tir  br 
niiiy  be  ttlilo  t«t  seize  the  bleeding  vosgcl  in  forci|iro-S8ni'u-fnrt'ep«  and  Icar- 
r.hem  m  situ  fr»r  severnl  days. 

Traumatic  Ajxeurism  of  the  Vertebral  Artery  Uw  been  reoonlcd  in 
LwiMity  ciiMt's  liy  ^laUis,  of  wbirh  six  recovered,  one  uf  thense  lieinjj  a  caftc  ol 
his  own,  in  wbieh  the  &ac  was  freely  laid  ti{>cn  in  the  snboccipital  ropon  tati 
the  hasmorrha^e  8ucyje«*iv€ly  arrested  by  plujjffinjc.  This  treatment  woalH 
appear  to  give  the  best  hope  of  eneceaa,  if  di^ntal  coraprcsiiion  of  tbc  ait*r 
and  direct  preftsore  ou  the  aneuristn  fail  co  produce  a  cure. 


VK88Bti8    OF    THZ    TRUNK. 

IxTEUXAK  Mavmarv.— Wounds  of  thJB  artery  rarely  come  under  tradncit. 

118  ita  I'onrwr  Iicm  chiefly  in  front  of  the  heart  and  ^^reat  vesst'li*,  &o  iii 
tratin^  wounds  implicating  it  are  usually  imrnediuU'ly  fatiil  (rotn  injiii 
jiarte  iK'neath.     The  irm($>i^nt^  in  rjwe  the  patient  eficj»|.ie«  fatid  injuria  tn 
deeper  parta»  is  to  tie  tlie  artery  at  the  wounded  siKit,  if  nceessaTT  rt-movingi 
(^OBtal  laj'tila^e  in  order  to  expose  it,     Xo  other  treatment  is  likely  to  armt 
the  bleedinif.  Uranse  of  the  free  anastomoses  with  the  intercofitals. 

IxTRiciuiiJTAi.  Artf.riks.-  TheHe  are  rarely  wounded  except  in  gnnslut 
wounds  or  slabs  fracturinu  a  rib.  The  hn'mnrrhage  is  scMum  «t*vt'rv ;  bat 
ahoald  it  require  trMtmmU,  the  lower  border  of  tlie  rib  correapondmp  to  Xht 
artery  must  be  exposed  by  a  free  incision.  On  removinj^  the  fm^^cmta  tb» 
bleeiling  artery  may  come  into  view,  and  can  be  twisted  or  tied  ;  or  if 
turncfJ  out  of  it«  groove  by  menus  of  a  |)eri(»Htettl  elevator,  and  si. 
exposed  to  be  lied.  If  neces^iry,  a  piece  t)r  rib  may  be  renmvctl  lo  lay  imsv 
tliQ  veaael  more  fully.  As  a  temporary  means,  preasure  cati  \k  applied  thus  :— 
A  piece  of  linen  is  to  be  pushed  throu&:h  the  wound  into  tho  pleumi  cavity^  i» 
lU)  to  fonu  a  p(H.ket ;  inside  a  tmfficioiit  quantity  of  lint  or  tow  is  piid)«d 
into  the  |KH?kcL  Ui  make  it  t<Hi  larjre  lo  fWKs  out  by  the  intercosfa]  w\mf*.  i  il 
is  then  f<»r('ibly  pulled  upon  by  the  part  of  tlie  linen  ontttidi'  il 
and  secun.><i  in  ]K>s)tion  by  a  r-onplc  of  pint;  pnshcil  n<'n)!'ft  on  u  i 
Akin. 


VX88KI4S    or    TRE     UPFBR     LIMB. 

8ntcijiviA.\  A irrr.it v—Woanda  of  the  Babclaviaa  Artery  art 
invariably  fatal  ;  thou|;h.  owin^  U*  the  pPTcrti-Mi  afloriied  hy  the 
tbey  rarely  occur  except  from  gnuuhot  injuries  or  Ntabs.     From  tbe  rapidlj 
fatal  nalnre  of  wounds  of  the  subclavian  artery,  Traomatie  Aaenrisatt  ii 
this  Kituation  un*  not  mot  with  ;  but  whore  the  artery  |<a<iceH  into  tbc  atil 
below  ill'-  tnar;;tn  of  thi-  TirHi  rib,  they  an-  not  unfre<picnl. 

▲aeuriaauU  Vajrlx,  nxiiliin^  fnim  wound  of  the  Subrtariau  Ari 
Vmi,  hm  bcvn  setTn,  notwithHtandiri};  tbc  6e[>aration  that  exists  betwrea 
tiro  Toacla  thn*u^bout  their  whole  extent.     These   injuries   have    HI 
usually  been  the  reKidt  iff  sword-thruAt*,  and  do  not  admit  of  any  «ui 
iuLvrfetvnoc. 


WOUNDS    OF    THE    AX  ILLS  UY    AHTERY, 
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Axn.i.AitY  Artbry. —  Id  Open  Wounds  of  the  Axillary  Arteryand  its 
Branches,  liif  rnle  of  pnurtic/*  is  to  expose  the  bltr<]iii^  vcsst'l  and  tie  it  on 
rttch  8i<lf  "f  the  woniid.  The  hi*iiiicht_'.s  of  the  artery  are  90  mimeronB  thiil 
there  must  always  he  some  iincertuiiity,  iu  u  eiise  of  puucbured  wound,  whether 
the  main  trunk  or  a  braiieh  is  injured,  even  when  the  direeiiou  of  the  wound 
aud  tiie  abundance  uf  the  bleedltji;  wuuld  su|rLreKt  the  former.  Thi^  doubt 
i-an  be  eleared  up  only  by  exposing:  the  bleeflin;;  point,  and  in  order  to  do  this 
dfick'tittr,  it  may  sornt^tinifH  be  necessary  to  divide  both  the  ])ectonil  musoleH 
scross  tbe  line  of  their  tibres. 

In  »cc*»i\diiry  hjemorrhu.ge,  the  stut*.'  of  the  parts  may  l>e  such  as  to  make  ii 
\-crT  ditfieult  to  expose  the  artery  deauly  in  the  wound,  and  the  tempbuion  \m 
spply  a  proximal  liijaturc  under  these  ttircunistances  is  very  strong,  but  this 
should  never  be  done  lx?fore  u  thorough  attempt  has  been  made  to  tie  the 
Te8»*i.*l  at  the  blt^edini;  jK>int,  by  frei^ly  opening  up  tlie  wound  and  eniar^iuj^  it. 
if  ncceeeiirT.  The  auoatouiows  between  the  branches  of  the  subchivian  and 
the  axillary  are  so  free  that  lijpiture  of  the  third  part  of  the  subclavian  is 
extreiocly  hkely  to  fail.  Ligature  of  the  first  part  of  the  axillary  artery  would, 
in  a  V3^^  of  secondary  hairaorrbHire.  be  ju3t  as  difficult  as  exposinir  the  bl»^ini; 
int.  and  cf>uld  be  done  after  division  of  the  pectoralis  maj'tr  and  minor. 
d  it  be  impossible  to  secure  the  vessel  at  the  wounded  point.  In  a  case 
secondary  h»'mrtrrha«?e,  the  ligature  of  the  rtrst  part  of  the  axillary  by  a 
cfured  incision  Ik:Iow  the  uUvicle,  as  dest^ribed  in  Chap.  XLIV.,  Vol.  If., 
I>e  most  difficult:  as  the  uxilla  would  prt»I)t»bly  be  filled  with  extravusateil 
,  and  the  parts  matted  to<rether  by  the  inflammation  and  supfxinition 
i  omifecd  the  failure  iu  the  repair  of  the  artery.  In  all  ciwes  of  secondary 
luetuorrhoire,  it  wuuld  be  safer  to  expose  the  artery  by  an  iucision  in  the  line 
of  Lbe  veftsel  dividing  the  pectoral  muscles.  The  subclavian  most  be  tied 
tlifc  clavicle  only  as  n  last  resource.  The  openition  has  been  attended 
success  enough  to  justify  its  adoption  should  other  means  fail.  Of  !.'»  cases 
In  which  it  has  U-en  performed  for  hicmorrhaije  from  wounds  in  the  axilla  or 
from  •.tnuijifv  1  find  that  9  wea'  cured  and  »>  died- 

9ranmatic  Aneurism  in  the  Asilla  may  ui-isi*  from  jrimshot  wounds  or 
or  iu  Honte  c^we*  fixmi  sulxutaneous  rnpture  of  the  vessel.     In  the  latter 
the  imtient  while  straiuin^^  his  arm  iu  a  raised  position  feels  a  sudden 
which  is  rapidly  followed  by  a  larjre  extravasatiou  of  blood  in  the  axilla, 
forming  the  so-called  diffused  traumatic  aneurism. 

There  sre  more  than  4(i  citses  on  record  iu  which  axillary  aneurism  has 
ftilloH^  an  injury  t»t  the  vessel  occun'inj,'  during  the  reduction  of  a  dishtca- 
lioa.  In  only  a  few  ofthe.se  has  the  dislocatiim  been  recent.  Amongst  thcfte 
\%  I-  I'-d  by  Warren  in  which  the  vessel  was  niptnred  in  t^insequenc**  of 

th>  ufliu;;  his  fuiU  in  the  uxilla  \sa  u  fulcrum,  but  without  takini;  off 

his  bor»t.  In  the  jn^at  majority  of  cases  the  dislocation  has  been  of  old- 
,  and  considerable  force  has  been  used.  Gibson  Ium  related  thriT 
rupture  of  the  artery  in  the  attempt  to  reduce  such  cases  by  the 
Pcllctan  mentions  a  case  in  which  the  rapid  swellin*;  following  the 
mptizre  of  the  artery  was  mistaken  for  emphysema  from  fractua*d  ribs.  An 
iocision  was  made  into  it  and  the  |)atient  bled  to  death.  These  coses  Bh(»w 
tbs  m'<'c«Nitj  for  ajreat  caution  in  the  nse  of  powerful  extcndinjr  fort^  iu  the 
rednction  of  old  dislocations,  when  adhesions  may  have  formed  between  the 
artery  snd  the  head  uf  the  bone. 
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to  allow  of  the  Ltmponiry  arrest  of  the  hlceilinj^  by  digital  j)ressure  below  tit- 
45arotrd  tubercle,  this  sliouUl  be  ut  oucc  done.  The  wound  imist  then  hv 
oulargfd,  and  if  possible,  the  iirtery  tied  ftb<)ve  and  below  the  bleedin^r  poinU 
parts  of  one  or  more  of  tlie  tnuisvetse  procx-sses  Ixiing  roaioved,  if  ncceSMty- 
Palling  this,  the  Surgeon  must  resort  to  cnn-ful  plug^in;;  of  the  wnund,  i^ih*- 
inay  be  able  tt»  seize  tl»e  bleeding  vessel  in  forcipressure-foreeps  and  leav'*^ 
them  in  situ  for  several  diiya. 

Traumatic  Aneurism  of  the  Vertebral  Artery  has  i)een  recordid  ir 
twenty  *rjwrs  \iS  flatus,  nf  which  six  recovered,  one  of  these  l»eing  a  **aw;  nC 
hifi  own,  in  wbieh  the  sac  was  freely  laid  open  in  the  suboccipital  region  ani 
the  htcmorrhage  successively  arrested  by  plu^tjing.  This  treatment  would 
appear  to  give  the  best  hope  of  snecesB,  it'  digital  coinpresKion  of  the  arten 
and  direct  pressure  on  the  aneurism  fail  to  produce  a  cure. 

VESBBLS     OF     THE     TRUNK. 

Intkhxal  Mammauy.— Wounds  of  this  artery  rarely  come  under  treatment, 
as  its  course  lies  chiefly  in  front  of  the  heart  and  great  vessels,  so  that  jiene 
trating  wtjunds  imjilicating  it  are  usually  immwliately  fatal  fixtm  injui")-  to  tlif 
^mrtfl  beneath.  The  irMlme/ti^  in  ciwe  the  jmtient  escapes  fatal  injuries  to 
deeper  parts,  is  to  tie  the  artery  at  ttie  wounded  spot,  if  necessary  remonng  a 
costal  cartilage  in  order  to  expose  it.  Xo  other  treatment  is  likely  to  arrest 
the  bleeding,  because  of  the  free  anastomoses  with  the  intercostals. 

Intercostal  Autkriks.— These  are  rarely  wounded  except  in  gunshot 
wotmda  or  slabs  fracturing  a  rib.  The  hicmorrhagc  is  seldom  severe ;  but 
should  it  require  trmtmmt^  the  lower  border  of  tlie  rib  corresponding  to  tlie 
artery  must  be  exposed  l)y  a  free  incision.  On  removing  the  fragment*  the 
bleeding  artery  may  come  into  view,  and  <ian  be  twisted  or  tied  ;  or  it  may  \n- 
turned  out  of  its  gro*)ve  by  means  *if  a  jx-riosteal  elevator,  and  suthciently 
exposed  to  be  tied.  If  necessary,  a  pici-e  of  rib  may  be  removed  to  lay  bare 
the  vessel  more  fully.  As  a  temporary  means,  pressure  can  be  applied  thus  : — 
A  piece  of  linen  is  to  bc!  pushed  through  the  wound  into  the  pleural  cavity,  80 
as  to  form  a  pocket  ;  inside  a  sufficient  quantity  of  lint  or  tow  is  pushed 
into  the  jiocket  t«)  make  it  too  large  to  pass  out  l)y  the  intercostal  fijuice  ;  it 
is  then  forcibly  pulled  upon  by  the  part  of  the  lineu  outside  the  chest-walli, 
and  secured  in  position  by  a  couple  of  pins  pushed  across  on  a  level  with  the 
Rkin. 

VESBBLB    OF     THE     UPPBB    LIMB. 

SuHCLAViAX  Artekv.— Wounds  of  the  Subclavian  Artery  arc  almost 
invariably  fatal  ;  though,  owing  to  the  prwiecunii  allbrded  by  the  Hiivicle, 
they  rarely  occur  except  from  guushot  injuries  or  stabs.  From  the  rapidly 
fatid  nature  of  wounds  of  the  subclavian  artery,  Traomatic  Aneurisms  in 
this  situation  aix*  not  met  with  ;  but  where  the  artery  jiisses  into  the  axilla 
Ijelow  th<-  margin  "f  the  tirat  rib,  they  ai-e  not  unfretpient. 

Aneurismal  Varix,  resulting  from  wound  of  the  Subrlnvian  Artery  atui 
V^n,  has  l)cen  seen,  uotwithstanding  the  8e|>aration  that  exists  between  the 
two  vessels  throughout  their  whole  extent.  Thew!  injuries  have  likeiviw 
usually  been  the  result  of  sword-thmst?,  and  do  not  admit  of  any  .surgical 
interferenco. 
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Hid  laccr&Me,  with  perhn])a  a  wide  Ainnel-flhHpod  a}}crture  leading  into  thu  aae, 
■irhich  will  Im?  closely  inotrfHirated  with  the  neijrhbourint;  parts.  But.  iudeedi 
fthi.'  trvaiment  of  this  fitrm  ul"  riR'uniscri)H?d  tranmatic  aiiciirisni  by  the  h^ature 
■Dfihe  artery  ou  the  jtroximal  side  of  the  Bac  bits  Ik'i'Ii  r<mtid  t<»  l>e  uttonded 
■vitfa  reiuarkable  eacoees.  In  eight  recorded  cases  in  which  this  operation  was 
HHlormed,  not  one  fatal  result  was  noted.  In  all,  the  aneurism  arose  from 
^Hk  or  i^niisbot  wounds,  and  had  existed  for  vaiious  periods,  rHnL;in<^  fntra 
two  weeks  to  four  years.  In  four  of  tlic  cases  the  artery  was  lijjuiured  ulx3vc, 
and  in  four  below  the  rhivicle:  and  in  one  case  of  each  cates^ory  there  was 
bnppu  ration  of  the*  sac. 

■  The  particular  point  at  which  tbe  artery  should  be  h'^atured  must  depend 
Dpon  the  condition  of  the  tumour.     If  this  be  of  larf^  size,  (tr  arise  frouj  the 

ipjwr  jMirt  of  the  axillary  artery  above  or  immediately  below  th;*  pectonilis 
linor  nmscle,  there  is  no  choice  but  to  deligatc  the  vessel  above  tbe  elavide. 
lid.  however,  the  principal  iucrease  in  tbe  tumour  take  place  in  a  direction 
iwards  and  forwards  under  tbe  great  pectoral  muficle,  the  portion  of  the 
artery  immediately  below  the  clavicle  not  being  coveix-d  by  the  sac,  the 
qnestion  would  arise  whetlier  this  part  niigbt  not  be  selectexl  for  the  appli- 
cation of  the  li^ture  ;  and  as  the  results  of  both  operations  have  hitherto 
•n  equally  favourublcf  this  must  rather  be  detenniued  by  the  peculiarities 
each  oa&tr  than  on  more  general  ^'rounds.  Most  Surgeons.  I  think,  would 
>rrfer  ligaturin^^  tbe  artery  above  the  clavicle,  as  being  a  pimpler  proceeding 
tying  it  below  that  bone;  the  latter  procedure,  moreover,  lias  the 
[vantage  of  bringing  the  scalpel  into  very  close  proximity  with  the  sac, 
hich,  were  it  to  stretch  upwards  under  the  pectoralis  minor  to  a  greater 
(xtent  than  could  be  discernible  externally,  might  possibly  be  opened  by  the 
life,  IIS  has  happenofl  even  in  operating  above  the  clavicle. 
Compression  of  the  artery  on  the  distal  side  of  the  tumour  succeeded  in 
Lring  the  disease  in  a  case  that  wa*^  under  (loldsmith  of  VermonL 
Bhai.'HIal  -Vbtery. — The  hemorrhage  firom  Wounds  of  the  Braohial 

should  Ik;  arrested  by  ligature  on  each  aide  of  the  aperture. 
This  vessel   may  be  pnuctured  in  venesection,  an  accident  which  was 
ly  of  frequent  occurrence  when  blood-letting  was  practised  by  professed 
ibotomists  ;  an  abundant  escape  of  blood  will  then  occur  while  the  thumb  is 
ill  on  tbe  vein.   Should  tbe  condition  of  tbe  [wtient  permit,  and  the  ueceasary 
koetruroents  and  assistance  be  at  hand,  the  Surgeon  should  expose  the  artery 
id  ttppW  a  ligature  above  and  below  the  wonnd,  at  the  same  time  tying  the 
vein.     Frequently,  however,  this  treatment  will  be  impracticable. 
Lt  can  l»e  done  will  be  to  apply  a  gnwluated  c(»mpresa.    If  the  patient 
Kcavcr  from  the  disease  for  which  be  was  bled  and  an  aneurism  form,  it  may 
be  operated  on  at  a  later  time. 

■  In  Lht;  Ciroomscribad  Tranmatic  ▲neurism  at  the  bend  of  the  arm, 
HUtoving  a  wound  of  the  bmchial  artery,  we  have  the  usual  soft  or  semi-solid 
^^Buing  tumour,  wbidi  can  readily  t)e  emptied  by  pressure,  and  is  accom- 
"'  |a&t«d  by  more  or  less  bruit.     This  disease  may  be  irmhd  in  one  of  three 

I,  by  compression  upon  or  above  the  tumour ;  if,  by  ligaturing  the 
leading  to  it;  or  8,  by  cutting  through  the  sao,  and  deligating  the 

on  each  side  of  the  a|»ertnn?  in  it. 

ipraision  has  l)eeu  succeBsfuUy  carried  out  by  means  of  n  graduated 
00   the   tumour,  and  a  ring-tourniquet  on  the  artery  higher  up. 
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r>i8tinction  iriiist  ^  clonrly  tuiule  hetwei'ii  the  difTueed  and  c*imumacnM 
forms  of  trnnmatio  ftnenrism  rvf  the  axillft.  In  the  diffuatit  f '/iriXy  then; » 
subcutanrcus  nrtcriid  extrnvusutiMU,  foniiiiif;  mure  or  Kw*  nipidl)'  a  l-uiaotirt^ 
considi'mblo  nize.  The  swcllinjr  present*  none  of  the  chanvcteristic  »ipw  of  to 
ain^uriHiii.  atul  ran  If  distin<;uiHhul  \mm  an  ordiniiry  extravasation  hj  the  Vm 
of  the  ])ul&e  iit  the  wrist  and  the  oedema  of  tht*  arm.  Some  of  these  artcrul 
&\tniVH«ktiou8  in  the  itxillu  tend  to  diffuse  thcinficlves  with  grent  ra(iiditj, 
extending  under  the  pectoml  mnscles,  andevpn  np  around  the  shouldtsr. 

In  uU  thi'st'  niR-s  there  is  jjreut  danger  of  suppuration  and  filonjrlnnc  "f  tt^ 
tiRHUw  into  which  the  bltxtd  is  extruviuutted,  and  gangrene  of  the  linih  iUrlf 
(nay  renult. 

In  the  circujiisaribed  fornix  ou  the  otlier  honil,  the  swelling  developes  tJovlj. 
and  pnt^ente  the  usual  nipns  of  aneurism,  such  lui  thrill  and  pulfulion.  Under 
these  cireuuisUmcea  the  disease  may  ^t  wi.'ll  8|>«jTirnneou»ly,  as  lmp|ie4ied  in 
cases  recorded  by  Vwi  Swii*ten,  Sabatier,  and  Hodgson.  In  other  innUnca 
i^rain,  the  ditcasc  has  remained  stationary  for  years,  or  haji  undergone  «via- 
aolidation  ander  medical  treatment.  It  t^nnoc,  however,  be  coDsidored  somid 
practit*  to  leave  a  cirenniscribed  iraumaiic  aneurism  of  thin  artery  withoat 
surgind  inttTferviiee,  after  the  ordinary  dietetic  and  hygienic  plans  of  (mt' 
ment  haM'  failed,  ffir  it  may  at  any  time  become  rapidly  diffused,  or  inflame 
and  suppurate. 

The  Trealvitni  of  traumatic  axillaty  ancnrism  must  depend  on  whether  it 
be  diffuwMl  or  Lireumft<.rilied, 

In  Kuhcutatteous  tirferuti  fixtrava^aHon — the  so-called  diffused  irattmataej 
aneurism — the  plan  of  Lrt*atment  rticomuiended  so  strongly  by  (JiithnV 
always  be  followed,  viz.,  Uy  open  up  the  axilla,  turn  oat  the  cc»agula« 
ligature  the  woundcil  aitery.  The  treatment  is  the  same  whether  tJie  extravt^. 
SMlion  result  from  a  punctured  wound  or  a  subcntaneons  mptutv  of  th«  TonttLi 
The  operation  couHists  in  compresMing  the  subclavian  aburc  tJic  clavicle,  dl 
by  the  pressure  of  the  finger  from  the  surface,  or.  iis  was  done  by  Symt*  in  his 
case,  by  pa^viously  making  an  incision  over  it,  through  which  it  could  be  mcrr 
readily  commanded ;  then  laying  the  timiour  open  by  a  free  iucisiou  Lbroo^ 
the  anterior  fold  of  the  axilla  and  the  pectoral  muacles,  turning  out  iivc  c<«|;ak, 
and  netiking  fur  and  ligaturing  both  ends  of  the  artery ;  for  it  nmMt  lie  retncm- 
berod  iJiat  the  distal  extremity  of  the  torn  vt^el  will  protiably  bleed 
owing  to  tilt?  o|)en  anuAtontoses  round  the  shoulder. 

Sh(»nld  secondary  ha'morrhugi'  or  gangrene  follow  the  o|M^ralion,  ompatatlnd- 
at  the  shoulder  is  the  only  plan  that  holds  out  a  chance  of  life  to  the  }AticBt.j 
The  result  of  departing  from  this  first  principle  of  the  treatment  of  dtl 
traumatic  imcuri^m  is  well  t>tiown  by  three  recorded  oase«  in  which  Uio  nib- 
clAvian  ai'tery  wiui  tie<l  for  extraviMation  following  subcutajieuus  rupton^  of 
the  axillary  artery.  Two  nf  the  jNitients  died  of  gangn-ne  and  scoiodary 
tMcmorrhagv,  and  in  the  Kuccessful  wise,  secondary  hiemorrhngc  uccurrsd, 
gaognrni;  ut  the  ann  thn'at«ned,  and  life  wiut  saved  fmly  by  amputalioD 
the  shoulder-joint. 

In  the  treatment  of  the  rircutruuTt'M  variett/  the  same  principle 
guide  at  a«  in  the  management  of  the  diffuse  extmvaaatiou,  for  not  only  is  the 
drcamat^ribed  aneoriim  provided  with  a  sac,  but  the  vvtml  at  the  inmdc  injoi 
vill  very  probably  U*  found  to  have  undergone  changes  that  rvnder  it  lii 
^|U|Jft^M|feUM  application  iif  the  ligature.     It  will  be  aoftened,  thfoka 
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td  Iftccmble.wlth  pfrhft|«  a  wide  finincl-shaped  apertaiv  leading  into  the  sac, 

rhich  will  lie  cloKely  inoorjxfmlvd  with  the  mM^hl>ourin«:  parts.     Hut,  indeed. 

le  treatment  of  thw  form  of  cin-umscrilKHl  traumatic  uiu'uriam  by  the  ligature 

rfthe  artery  ou  the  proximal  side  of  the  sue  bius  lieen  loiind  to  be  attended 

ith  remarkable  enccess.     Ju  eight  recorded  cases  in  which  this  operation  was 

tfformed,  not  one  fatal  result  was  noted.     In  all,  the  aneurisra  aroBo  from 

or  erutishot  wounds,  and  bad  existed  for  varioug  y)eriod?.  ran^'intc  from 

two  weeks  to  four  years.     In  f'oar  of  the  cases  the  artery  was  li^ntureil  above, 

id  in  four  Leh'W  the  ilavicle:  and  in  one  case  of  each  category  there  was 

ippuration  of  the  sac. 

The  particular  pctinfc  at  which  the  artery  should  be  lij^aturcd  must  depend 
ipon  the  condition  of  the  tumour.     If  this  be  of  lar^e  size,  or  arise  from  the 
ippt-r  |)art  of  the  axillaiy  artery  above  or  immediately  below  tha  peetoralis 
liuor  mnscle,  there  is  no  choice  but  to  dehgate  the  vessel  above  the  clavicle. 
lid,  however,  the  principal  increase  in  the  tumour  take  place  in  a  diit?ction 
twanU  and  forwards  under  the  great  pectoral  muscle,  tlie  portion  of  the 
utery   immediately  below  the  clavicle  not  being  covered  by  the  sac,  the 
question  would  arise  whether  this  part  might  not  be  selected  for  the  appli- 
cation of  the  ligature ;    and  as  the  reanlts  of  both  operations  have  hitherto 
■n  (Hiujilly  favourable,  this  must  rutlior  be  determined  by  the  peculiarities 
each  CHse  than  on  more  general  grotuulB.     Alost  SiU'^'ons.  I  think,  would 
;fer  lif^aturing  the  artery  above  the  clavicle,  as  being  a  Fimpler  proceeding 
tjiug   it   below  that  bone;    the   latter   procedure,   moreover,  has   the 
[vantage  of  bringing  the  scalpel  into  very  close  proximity  with  the  sac, 
rhich,  were  it  to  stretch  upwards  under  the  pcctoralis  minor  to  a  greater 
itent  than  could  be  discernible  externally,  might  possibly  be  opened  by  the 
life,  as  ha«  happened  even  in  operating  above  the  cluvicle. 
Compreseioa  of  the  artery  on  the  distal  side  of  the  tomoiur  succeeded  in 
iring  the  disease  in  a  case  that  was  under  (loldsmith  of  Vermont. 
KuArHiAL  Arteuy. — The  haiml.^^^lu^(0  from  WoTuids  of  the  Brachial 
|Art«E7  should  be  arrested  by  ligature  on  each  side  of  the  aperture. 

This   veasel   may   be   punctured   in   venesection,  an   accident   wliich   was 

•rij  of  frequent  c»ccurrenoe  when  blood-letting  was  prac-tiscd  by  profeesed 

ilebotomistti  ;  an  abundaut  escape  of  blood  will  then  occur  while  the  thumb  is 

ill  ou  the  vein.   Sliould  the  condition  of  the  jjatient  permit,  and  the  riecessary 

|ittetrQmeuC«  and  assistance  be  at  hand,  the  Surgeon  should  expose  the  artery 

ind  apply  A  ligature  above  and  below  the  wound,  at  the  same  time  tying  the 

kded  vein.     Frequently,  however,  this  treatment  will  be  impracticable, 

all  that  can  l>e  done  will  be  to  apply  a  graduated  compres.4.    If  the  patient 

noorer  from  the  disease  for  which  he  was  bled  and  an  aneurism  form,  it  may 

he  operated  on  at  a  later  time. 

In  the  Circunscribed  Traamatic  Aneurism  at  the  iiend  of  the  arm, 
11  wtiund  of  the  brachial  artery,  wc  have  the  usual  w»ft  or  semi-solid 
ikmmg  tamour,  which  can  readily  be  emptied  by  presMure,  and  is  accom- 
panied by  more  or  less  bruit.     This  disease  may  l)c  heaied  in  one  of  three 
I,  by  compression  upon  or  above  the  tumour;  "1^  by  ligaturing  Uie 
{aitcry  I'^ftding  to  it ;  or  H.  by  cutting  through  the  sac,  itnd  deligating  the 
each  side  of  the  apertnro  in  it. 
Compremon  has  Itecn  suix^essfuUy  carried  out  by  means  of  a  gradnated 
on  the   tmuour,  and  a  ring-tourniquet  on  the  artery  higher  np. 
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Kreat  care  munt  be  taken  oot  to  induce  alonfrhini:  of  the  tiswir*  ovtr  tlw 
tumour  by  ton  Torcible  jireasure,  Th«-  lim)i  should  t»e  i-jirefull^  bandnyiii 
nnd  iniiiMtaincd  in  (he  Brnii-flrxe*!  poeition.  Should  this  plan  not  »ucc*?ed,  wv 
muHt  be  nfiiidcd  by  the  efnulitiona  of  the  ease.  If  the  tumour  be  of  rwvoi 
origin,  soft  ond  corapi'eBsible,  or.  though  of  lonjrer  duration.  hirgi%  with  a  thin 
Hac,  and  in  daitger  uf  becoming  diffused,  it  sJiould  be  treated  l>ydire(*t  inci«iaa, 
nnd  the  artery  deli)?atC4l  un  each  Hide  of  tlte  wound.  Shonld  the  tnmnnr  bf 
xmall,  or  of  but  m<xlonite  size,  and  the  sac  be  toleralily  thick  and  firm,  it  har 
I»ecn  recommended  to  treat  it  by  delijfjition  of  the  lirachial  artery,  either  iu 
the  laiddle  <A  the  arm,  or.  as  And  did  with  Huceesa,  immediately  above  Um* 
tnmonr.  Thia  mode  of  treatment  ift  not,  however,  certainly  followed  by  cure 
owini^  to  the  freedom  of  the  atiastomoR'S  aUmt  the  elbow.  T  hnrtt  known  it 
to  fail  in  a  east;  in  whicli  thr  sa4>  wa8  lar^re  and  thin,  the  ptd^atinnfi  r 
in  a  few  iluys  and  the  tumour  contiiminf,'  to  enlHrpe.  It  ift  U'Ucr,  ( 
in  all  eaFe$.  if  pressure  fails,  at  once  to  have  recouree  to  incision  of  tlir  imt. 
With  efficient  antiseptie  treatment  the  o()eration  la  not  more  danguroiu  tbM 
lijniturc  at  a  distance. 

▼arioose  AneurUm.  at  the  bend  of  the  arm,  pn*sents  the  o 
i-haracters  oJ"  tlur  disease.  OcraKionnlly,  thouijh  nirely,  it  would  ap^iear 
ibe  ftperture  of  eommuniration  between  the  ancnrismal  sac  and  llic  vein 
beootnes  closed,  and  thus  the  varieos'*  i?  converted  into  the  ordinary  rir.  nm. 
acribed  Iranmatie  aneurism. 

The  Trrtttmrnt  iA  this  aflTeition  muHt  Ix'  oonduct<*d  rm  diflen^nt  ]■' 
from  that  of  the  ordinary  cireuniHcribitl  variety  ;  for  whatevrr  Iw  tb 
of  the  Mic,  it  ifl  never,  as  has  aln^ady  been  explained  (p.  -ITS),  a  peri 
hftvinp  always  an  openinjr  into  the  vein  which  would  prevent  it«  pro|H-r    ,  .^: 
by  the  de]H)S)i  uf  laminated  fibrin.     Of  four  cases  related  by  iSalNitier,  which 
were  treated  by  AneVR  operation,  amputation  become  ncoeesary  in  two  i  and 
in  the  other  caBcs,  the  operation  l>y  incision  of  the  sac  was  required  befi 
u  cure  could  \k*  effected.     The  w»c  must  therefore  be  laid  open,  and  t)»e  VMsel 
tii^  on  each  side  of  it  in  tlie  way  that  has  been  recommended  iu  the  ir«al- 
raent  of  raricoee  aneurism,  and  with  the  niution  there  laid  down.     If  the 
varicose  aneurism  be  converted,  aftt-r  a  few  days,  into  the  circumwribed  fono. 
by  the  afjertnrc  into  the  vein  l)ec<imin^'  i«'clnded,  tlie  treatment  atK>v« 
n)end<(l  should  U-  adnptfd. 

In  AnenrUntal  Tariac  of  the  arm,  a  roller  and  compress  are  all  that  oaa 
be  required. 

VEhsKt.s  OK  TIIK  FoUBAKV  AXft  T'Ar.M— Wouada  of  the  Arterias  of 
tha  Forearm  »r(!  very  commonly  cause*!  by  pie<:c»  \>i  plass  or  rarihenwanu  or 
by  knivi-M.  In  every  rase  the  l<leedin<^  point  must  l>e  cut  down  upon. and  both 
ends  of  the  vi-vsel  tieiL  Thi^  rule  is  pemliarly  imperative  in  this  sitoaiioa,  on 
Moooant  of  the  frcednm  of  the  naast«im(MeA  through  the  [Almar  arrhea.  Id 
many  of  iheao  cases  the  blt^Mlinp  is  at  firnt  very  free,  but.  beinpr  arrested  by 
|>rc#Biirt',  doeH  not  break  out  a|(ain  until  I'ifrht  or  t«-n  days  have  elapeed:  wbea, 
thi'  arm  U'ing  much  infiltrated  with  blotx).  inlhnurd,  und  swullim,  double 
lij^ture  of  the  vi'shcI  at  the  seat  of  injury  hiut  to  be  prni.'tisf.'d  under  socoevhai 
difficult  and  unfavourable  rin-umatuncfS. 

Traumatic   Aaauriam   of  the   Badial    aad   ITlnar  Artarias  oraaUjT] 
aasutnes  the  circuuincribed  form,  owing  t<(  tlu*  pn-SMurt'  employed  al  tiw 
Iff  injury  confining  the  extravasation.     If  it  l>e  small  and  rvoeot,  and 
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Dperficiulljr  at  the  lower  jmrt  ot*  the  forearin,  ur  if  it  he  in  niiy  >vHy  diiTu9e<l, 
be  better  plan  U  tu  cut  down  upon  and  thmn^h  the  tumour  at  once,  li^atuhn^ 
be  reesel  on  eaoh  side.  If,  however,  the  aneurism  he  deeply  aeutod  amongKi 
be  miias  of  mu-sclea  at  tlie  upper  part  of  tlit'  foiviirm,  near  the  elbow-joint, 
be  wound  having  licaled,  and  tlie  soft  parts  covei'liig:  it  l)ein^  heattliy  and 
rni,  r+Kupres'iion  of  (he  hraehial,  with  moderaU;  pressure  on  the  tnmoui 
self,  should  firift  be  tried,  ag  it  has  been  known  to  effect  a  cnre.  The  appli- 
ition  of  Ksmurch'fi  bandage  or  furciljle  flexion  of  the  elbow  mipht  poseibly 
icceed  if  simple  pressure  failed. 

If  the*'  mean«  fail  Listoii  advised  ligature  of  the  brachial  artt-ry,  hut  il« 

mic  it  is  better  to  o|)en  the  aic  and  tie  the  vessel  above  and  Ih'Iow  the 
peaing,  as  the  freedom  of  the  anastomoses  round  the  elbow  nii^ht  cause 
uloro  of  the  treatment  by  proximal  ligature.  If  the  inei8i<tn8  tie  well  planned 
ad  efficient  antiKeptic  treatment  adopted  there  is  little  danger  of  causing  any 
Ertuaneot  damage  to  the  limb. 

In  a  ease  of  traumatic  aneurism  of  the  radial,  just  above  the  wrist,  that 
uti*r  under  my  t^re,  the  sac  had  twice  been  laid  oi>en  :  the  upper  end  of  the 
fcilial  had  lieen  tied;  but  att<>mpti^  made  to  secure  the  distal  end  of  the  artery 
Bd  been  ineffectnal,  the  result  lK»ing  a  return  of  the  aneurism,  though  in  a 
ball  and  more  circumscribed  form.  This  I  cured  by  the  application  of 
tearare,  by  means  of  a  small  screw-tourniquet  attaiohed  to  a  <4pliut<,  to  the 
idial  artery  where  it  lies  between  the  extensor  tendons  of  the  thumb,  the 
wmrrent  aneurism  in  this  case  lieing  entirely  fed  by  blood  brought  to  its 
iBtal  aide  through  the  deep  }almar  arch. 

Woukds  of  the  Palmar  Archea  not  unfri'quently  occur  from  the  bix^aking 
r  glass  or  china  in  the  hand,  t*r  stabs  from  some  {^tinted  iustrument,  and  are 
tvays  iroablcsome  to  manage.  If  the  Surgeon  sees  the  case  shortly  aftei'  the 
ifliction  of  the  wound,  he  may  endeavour,  by  carefully  enlarging  the  apcrtum, 
lilh  due  attention  to  the  tendons  and  nerves,  to  reach  the  bleeding  vessel.  If 
be  BnpfTficial  arch  be  wounded,  no  difficulty  will  he  found  in  securing  it,  but 
■  it  lie  th«*  di.'ep,  he  is  very  likely  to  fail.  In  some  cases  tlie  artery  can  be 
tiaed  in  a  pair  of  forcipressurtvforceps,  which  may  be  left  in  the  wound 
ir  twenty-four  hours  and  then  carefully  removed.  Under  any  circumstances, 
0  effort  siiould  be  s|>ared  to  secure  the  vessel  without  nsiiig  the  graduated 
Hapresx.  Otie  t>f  the  chit^f  dangers  of  incisions  into  the  palm  of  the  hand  is 
■B  ooc^urrence  of  suppuration,  extending  to  the  synovial  sheaths  of  the  flexur 
■Mtuna.  It  is  therefore  very  iinportant  that  suoh  wounds  shnnld  U'  treated 
iCitepticalty,  wrll  draine<l,  and  presented  from  every  source  of  irritation.  A 
radiuled  compress  by  its  pressure  causes  considerable  irritation,  and  inter- 
act with  drainage.  Moreover,  if  a  compress  is  applied  with  sufficient 
kroe  lo  stoj)  the  flow  of  blorwl  through  the  artery,  it  must  necessarily  render 
be  whole  area  it  presses  on  bloo<lless.  If,  therefore,  a  compress  be  applieil 
kcientlj*  and  kept  on,  as  is  sometimes  recommended,  for  three  or  four  days, 
\  mtMl  inevitably  cause  gaugrene  of  the  tissues  with  which  it  has  been  in 
■otact ;  or,  supposing  the  tissues  are  not  quite  dead,  acute  inQammation 
in  act  in  lUiscKm  as  the  bloixl  is  admitted  to  them.  This  has  but  too  often 
^Kthe  Mp'rirnce  of  Surgeons  aflcr  the  \\»*i  of  the  compress ;  when  it  lias 
Hr  icmovcd,  a  foul  slougliing  wound  haii  been  brought  into  vie>\',  with 
UTuKT  inflammation  spreading  round  it.  Tnder  these  circumstances  secondary 
^Mrrbai^e  is  very  likely  to  occur. 
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HtiU,  if  all  other  nieaiiH  tHil.  the  Surjtreon  iiiuflt  fall  bftck  on  the  gndttitnl 
a>mpreB8,  which,  if  well  and  firmly  apphVd,  will  *»ften  Bticcet*d  in  UTMtiiK 
tho  blcH-dinjr.    Tho  projtor  mode  of  puttiug  on  this  coinprcas  is  as  follows  ^— A 
tourniquet  havinjj  bi»en  placed  tm  the  brachial  iirt-ory.  the  whole  liand  and  tbr 
wound  must  be  thoroughly  rleniiBcni  witli    1   in  rfo  oiirliolic  ot^id  lotion,    i 
wtH'Mlen  Hplint  jk  then  to  )ni  put  ou  the  buck  of  the  hand  uiul  tile  luwcr  pait«1 
the  foreami.     The  pud  mUHt  lie  thickened  at  its  lower  end  »o  aa  ftliphtljr  to  fln 
the  finjjere,  ihu»   relaxing  the  palmar  fascia.     A   firm   well-made  irnuJiiaUil 
comprefiB  of  antiseptic  ^auze  or  boric  lint  is  now  to  l»c  apphcd  nccnratclj  will 
the  apex  downwardB  to  tlie  wound,  and  flecuivly  baud:»ge<l  apiiii*«t  it  by  & 
separate  bandage.     The  patient  should  then  be  put  to  U'd  with  tha?  hand 
elevat4}d.    At  the  end  of  twelve  to  ei^'htevn  h'^urs  the  biiudu^c  may  b«  carefTillv 
removed  without  distarhintr  the  splint  or  the  compri'aa,  and  re-appliod  wiUi 
just  sufficient  force  to  keep  tlie  ooniprcsa  in  pfwition  stickinjij  lo  the  wouo*! 
without  prcRsiuj;  strongly  cnoui^h  to  empty  the  tissues  beneath  of  hlood.     The 
patient  should  be  kept  for  two  da^H  in  the  iXM^umlxnt  position  with  the  haatl 
elevated.     It  is  dometimea   recommended   that   the   circulation  through  the 
limb  should  be  ci»ntrolled  by  a  no^*tonnii(piet.  applieil  ou  that  urtery  aborv 
the  wrist  which  appears  most  to  correspond  with  the  arch  wounded,  or  hetux 
xtill,  on  the  brachial  itself:  or  the  elbi»w  may  be  forcibly  Hexed,  nnd  th»*  for» 
iinii  bandaged  to  the  arm  in  this  position,  so  that  the  hand  rc^t*  upon  tiift 
shoulder.    These  prccaalions  are,  however,  unnecesaary,  if  the  comprcw 
proficriy  applied;  but  they  may  sometimoA  be  made   use  of  with  adtanue 
after   the    bandiige   haa   Iteen    relaxed.      The   compress,  after   prctaun*   has 
l)een   relaxed,   may    \hi    left    undisturbed    for   five  or  six  days,  unUrM   tbcie 
be   n^lneRK,  Bwellin^.  and   ]>ain.  indicating    the   formation    of  pus    tmwilh 
it,  when    the  sooner  it    k    taken   off   the    better.     Should   the  wound  be 
found    healing     and     looking    well,    there    need    be    no    fear   of    ftutbrr 
hiemorrhage;    hut  should   the   ]>alm  be  sloughy  and  infiltmtrd,  them  will 
be   a  <'onsidenihlii    rink   of    the   bleeilin^   rei^urrini^.      Under  thcae   areoBh 
stances,  it  is  uscIcsh  again  (^  refl<.trt  to  compressioii,  and  other  moam  miMlbt 
employed. 

Shonld  an  inetfoctnal  attempt  have  been  made  to  arrest  the  primary 
rhage^  or  should  the  caae  not  be  seen  nntil  several  days  have  eUp»Ml, 
se<:ondan-  luemorrhagt^  has  (K-curred,  luul  the  palm  has  Ix^xmie  infiltnit«d 
swollen,  prcttinro  OftD  no  tongi-r  he  bonie  upon  the  scat  of  injun*.  and  it 
be  almttkt  impmcticiible  (i*  <'ndeHv<»iir  to  s«*arch  for  the  injureil  Vfssti'l  in  tl»e 
midst  of  slonj^hy  and  intiltrnted  tissues.  Hy  applying  a  toamivjDti  to  tbr 
arm.  and  carefully  cnlaiying  the  wound  and  scraping  away  the  sloughy 
witli  a  shiiTp  spoon,  the  bleeding  veaael  has.  however,  U-en  ligatured  M 
fully  in  Some  vnt^fn.  Failing'  this,  it  i*  neoeasjirj'  lo  deviate  fron 
ordinury  rule  of  pnu'tirc,  nnd  the  <'{tcnuion  of  proximal  ligature 
jMirformtil.  The  Surgwm  may  i-ither  tie  Iwth  arteries  aJxive  tiMi 
or  at  onoe  dol]^at4!  the  bnarliial.  Both  methoda  of  treatment  \mve 
:ufvocates.  1  prefer  the  simnltaneous  li^ture  of  the  two  artrrica  o 
fort'arm,  just  above  the  wrist,  where  they  arc  superficial  and  xery 
reM^lied.  In  si'v»;rul  caaes  unth-r  my  rar»',  the  railial  nnd  ulnar,  i 
dJAt^T  above  till-  bund,  linvr  lici-n  tied  at  the  same  lime  wiUi  ooi 
■toooB.  and  I  have  never  .«f(-n  a  case  in  which  this  operation  Im  fkikd 
'^Mkt  bviDorrhftge  occur  after  it,  as  mi^ht  happen  in  the  caM  of  an  enl 
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'fit  intercisBeons  artery,  the  iSnrgeoD  most  have  rocoarse  to  oompreaBion 
of  the  bnchia). 
CircQinscribed  Traumatic  AnenriBm  in  the  Palm  is  br  no  meauB  of 
^ftwjiient  "xcun-vna'.     It  inn/.  Iiow^'vor,  follow  wounds  tif  tht'  palniiir  arches, 
ich  a  cfl«e  ns  this,  forcible  flexion  of  the  elbow  or  the  apphcation  of 
:h*s  bandage  mifjht  l>e  tried.    If  these  fail  it  would  rlearly  bt*  out  of  the 
loestioti  to  lay  opon  the  sac,  and  to  search  for  the  injured  vessel  in  the  niidafc 
of  the  aponeurotic  and  tendinous  structiuvs  of  the   hand.     It  would  conse- 
quently be  neccBsaiy,  either  to  tie  the  radial  and  ulnar  arteries  immediately 
above  the  wrist,  or  to  lij^utnre  the  brachial  in  the  middle  of  the  arm.     The 
latter  plan  should  be  preferred  ;  as.  were  the  first  nit>de  of  treatment  put  into 
practice,  tJie   sue   mijrht   continue  to  be  fed  by  the  interosseous  artery,  as 
^^^■beut^  in  a  case  of  RonxX  in  which  the  patient  died  of  tiH^morrhuge  from 
^^^^KMlmar  aneurism  after  ligature  of  both  arteries  of  the  rorearni.     In  the 
^^^K npreieiitcd  ( Fi^.  150)  Li»ton  successfully  ligatnre^l  the  brachial  in  the 
^^HMrm,  after  compression  u|K)n  it  had  faiknl  to  etfect  a  cure. 


VS88S£*S     or     THX     LOWER    LIMB. 


EQtlTKAL  Artkrt.— Traumatic  Aneorisms  of  the  Oluteal  Artery  are 
lew  frequent  occurrence  than  miirht  ii  ^triori  htive  Ijeen  imagined,  from  the 
Btion  of  the  vessel  exposing  it  to  injury.  These  aneurisms  may  aci|nirc  an 
caocifioos  size,  and  arc  often  iiccompauicd  by  much  redness  aud  oedema  of  the 
flktn  ooverincr  them.  Pulsation  may  be  indistinct  or  absent,  and  thus  such 
cMea  xmj  closely  resemble  large  abscesses  and  have  iK?en  more  than  onoe 
mistektn  for  them.  In  John  riclTs  celebrated  csase,  the  tumour  is  said  to 
hsvQ  been  of  "  prodigious  size/'  and  to  have  contained  eight  pounds  of  blood. 
H In  Hymens  case  the  tumour  was  as  lar^^  at  the  base  as  a  man's  head,  occupied 
^Vtiitf  whole  hip,  and  rose  into  a  blunt  cone: 

The  Trmtmettt  that  should  be  adopted  is  to  compress  the  aorta  by  meaus  of 
the  aortic  toamiquct:  then  to  lay  open  the  tumour  freely,  turn  oat  its  contents, 
and  pin  a  ligatnre  by  nteans  of  an  uneurism-needle  round  the  short  tmnk  of 
thus  gfuteal  as  it  emerges  from  the  jtelvis. 

RxTRRXAi.  lUAi"*  AuTKRV. — Wounds  of  this  vessel  must  almost  invari- 
ably ^*"  fftlivl.  If.  however,  the  lileeding  has  been  temjwrarily  controlled  by 
piUBure,  an  aortic  tourniquet  should  be  applied,  the  wound  enlarged  and  the 
fCJt.1  ligatured  alniveund  below  the  puncture. 

In  m  case  of  Circnmscribed  Traumatic  Aneurism  following  a  wound 
with  a  pocket-knife,  Clnttiiu  succeKsivelv  liyiuured  the  t'Xternul  iliac  artei^ 
above  ami  Irelow  the  sac. 

FcMottjU.  Aktkrv. — The  hivmorHiagc  from  the  Femoral  Artery,  Common, 
Superficial  or  Beep,  when  wi>unde<l  is  always  very  profuse.  In  all  cases, 
itgniun*  of  the  \ts.'*el  tit  the  >ie;it  of  injury  should  Ix'  practised. 

If  a  I>iffased  Traumatic  Aneurism  have  already  formed,  the  artery 
should  hv.  roniinnndr*!  by  a  tourniquet  or  by  pressure  on  the  aorta,  the  sac 
laid  open,  and  the  bleeding  ve^el  t\vd.  Gnthrie  has  collectt^  a  grcat  number 
11^  casea,  which  prove  incontestably  that  the  general  principles  of  treatment  of 
wofuded  arteri^  must  not  be  departed  from,  when  the  arteries  of  the  groin  or 
thigh  arv  woandcil.  i)x\  the  contrary,  the  fjicility  with  which  in  most  cases 
Uk  ctrmlation  is  kepi  up,  and  the  readiness  with  which  seoondary  haemorrhage 
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ci»mv«  on  H8  n  conMpqtivnre  uf  the  Troo  anHstomoees  in  this  sitimtioD,  rendir  thr 
rnle  of  iipplving  a  lig^aiiire  on  each  aide  of  the  wound  peculiarly  fitringeot  to  tit 
Hiich  cascH.  Socotularr  h:LMi)OiThuire  and  ^an^L-ne  of  Lhe  limb  are  the  greit 
Bounx'H  «>f  (lun^rer  here.  Wheu  {^angreiu>  is  imminent,  or  hiv^  come  on,  amps* 
tation  is  nocessjinly  the  sole  n-ftiuroc.  With  re^^rd  to  **e<^ndary  hivmorridiip 
■iiptTvenin^  after  lifratnre  of  the  artery  at  tJw  timt  of  injurti,  there  ib,  I  tUnV 
no  fuife  cnarac  bub  removal  of  tlie  limb.  Where  the  artery  has  hocn  tivt 
higher  up,  as,  for  instanec,  when  the  external  iliac  ban  been  li^^atarvd  for 
rcLTut  wounds  or  traumatic  anenriBniM  in  the  ^oin  or  npjier  (tan  of  the  thqih. 
tbe  ha^mori'ha^'  appearu  to  Inivn-  returned,  or  ganirrene  to  hiive  eupervisned  in 
all  casett.  Tliis  fact  was  a-markHhly  illustrated  iti  the  Oimcun  War.  Tlion. 
^facleod  states  tliat  the  French  in  one  hospital  at  (-oustantinople  ligatured  tba 
ft.rnoral  at  a  distance  from  the  wound  for  Becondary  hjemorrhage  aeren  timei, 
and  that  all  the  ca.^ejt  failed. 

If  the  iranmatic  aneurism   have  assumed  a  riVr//<«.ffrr/6**// character*  it  mvt 
he  treated  on  the  priniiples  laid  down  for  this  form  of  the  disease,  the  anppW* 
in^  Hrtery  liein^  litratured  alH)ve  the  tumour:  and  rases  are  not  na-tilin^  i 
proof  nf  tbe  success  of  this  pmctice. 

It  ocx^asionully,  though  rai'ely.  happens  that  a  Varicose  Asearism  is  finro' 
in  the  groin  or  up])er  part  of  the  thigh,  iis  the  result  of  wound  of  the 
and  vein  in  this  situation.     It  u-iually  pre^ntti  the  ordinary  charact^-ra  ol 
dit»case,  but  some  pecnliaritieg  have  oc<nisiona!ly  been  met  with.     Thua,  in  a 
caae  relatitl  by  H<»nier,  there  was  a  wavy  motiou  in  the  femoral  vein  on 
uninjured  «ide,  arisinjf  from  the  blood  in  the  wounded  vessel  commiuiidutin^ 
thnll  upwanis  to  that  contained  in  tbe  vena  cava.     In  a  (^ise  related  by  M 
riaon.  it  iu  sUttsl  tliat  n  tumour,  as  lar^u  aa  the  hnman  uterua  at  (lie  iJu 
month  nf  preirnancy,  communicuted  with  the  injured  vein. 

The  7Vfa///«'/i/ of  this  disease  is  exi.MH'dinj;:Iy  unsatisfactory.  Of  foor 
in  which  the  external  iliac  artery  was  tied,  a  fatal  termination  uccamtliner 
instance ;  two  of  the  patients  dyinir  of  i;an^*ne  of  tbe  limb,  nnd  the  rrawinti 
two  of  secondary  haemorrhage  and  consecutive  pneumonia.  It  u  om  conavqtie<il 
proposed  by  (Jutiirie  that  tlie  tumour  Jh*  laid  o|*en.  ai»d  tbe  artery  leciirri 
above  and  below  the  nperture  in  it.  As  this  plan  biM  uover  been  fairly  pot 
into  practice,  it  would  perhapn  )x-  aselexs  to  M{>eculate  on  tbe  olianoa  ul 
laoocsB  likely  t^i  attend  it.  The  dan<;cr  of  a  fatal  };iish  of  blorul  im  laying  opea 
tbo  sac,  which  in  former  times  would  have  made  most  SurKt'ons  hedtol*  1^ 
wnttirc  on  such  an  operation,  baa  now  been  completely  obviated  by  tbv  a»e  of 
tbe  aorta'compnawor. 

VKSSKiji  OK  TUK  Leo  an'u  Foot.— Deep  stabi.  cuta,  and  gunshot  wounda  of 
the  lejr  may  lie  folIc»wed  by  pn>fnse  htetnon-haj^e  from  a  wounded  artery.  Ii 
may  mtt  ulwayt  lie  eaay  to  detenninc  with  uccurarv  whidt  of  iIk-  art«rit«  if 
tvoundcd :  whether  it  l>e  one  of  the  tibials,  the  ]teroneal.  or  only  large  nuiinnbr 
hranebi*K.  This  is  more  eaperiatly  the  case  when,  in  consequence  of  ftvcftan^a 
pulsating  extravaaatiou  of  bhx>d  fonna  in  the  calf.  When  ibonr  is  an  open 
wound,  the  direction  Uiken  In  it  will  probably  enable  the  Surgeon  lo  sohr* 
the  (|UeAtion. 

In  the  Trfatmeut  of  urti^rial  bK^^ling  from  the  leg,  tbe  Sm^gwa  OAjr. 
especially  if  it  l>e  not  very  proluxe,  ivy  to  arrcat  it  by  compreM«  batwkgt^  Ukd 
piMitiou.     Should  the«<;  measuTDs  fail,  rocounie  most  ba  bad  to  otwraikm* 

When  the  Postarior  Tibial  Attary  is  wounded,  then  ta  no  maaon  la 
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vnmt/-  fmm  the  nsnal  principle  of  treating  primary  h«inui'rha*:e   from   a 
fdinded  artery,  viss.,  to  cut  down  on  the  \'csse\  ut  t!»o  seat  of  injury,  aud  tie 
it  above  and  below  the  wnnnd  in  it.     The  same  rale  of  treatment  apph'eR  to 
^ooadfl  of  the  Anterior  Tibial  and  Peroneal  Arteries.     la  |x>rfonning: 
lis  openitiun,  if  the  p(»st(Tiitr  tibial  ho  Wdiindrd  in  the  upper  two-thirds  of  its 
mree^  the  Surgeon  will  have  to  cut  freely  by  the  side  of  or  throui^h  the  muscles 
the  L-aJf.    This  he  must  do  iu  the  directit>u  of  their  lihre^,  injuring  them  hy 
tDsverw  incision  as  little  as  pos8ible  :  and  by  taking  the  track  of  the  woand 
bin  guide,  the  bleediu};  vessel  will  at   lust  l)e  reached,  and  must  then   Ire 
iu    the   usimi  way.     Such  an  operation,  practised  on  a  pei-son  with  a 
Milar  limb  that  is  infiltrated  with  blood  and  inflammatory  effusion**,  is  in 
highest  degree  dithcult.     In  the  lower  third  of  the  leg  the  art<frie8  ai-e 
iperficial,  and  are  reached  with  cora[Mir]itive  ease. 

When  the  hromorrhage  is  strond/irt/^  or  if  a  diffused  aneurism  have  formed, 

ith  nr  without  external  wound,  as  iu  a  case  of  fracture,  the  Surgeon  may,  by 

of  the  bloodless  method,  succeed  in  applying  a  ligiiture  to  the  wounded 

Thus.  Biittle,  iu  a  case  of  difl'iised  traunnitic  aneurism  of  the  calf, 

mistaken  for  an  abscess,  successfully  ligatured  the  lower  end  of  the 

and  both  tlie  tibial  arteries.     Recourse  has,  liowerer,  occasionally 

bad  to  ligature  of  the  su[>erlicial  femoral  with  success.     The  vessel  may 

U«<1  in  Jv'arpa's  triangle,  or,  which  would,  1  think,  be  better  in  such  a  case, 

IlunterV  canal.     If  this  fails,  amputation  is  necessarily  the  only  resource. 

one  of  the  successful  cases  S.  (\)Oper  ligatured  the  popliteal — a  plan  that 

found  favour  with  the  French  Surgeons.     In  another,  Dupuytren  tied  the 

^rticial  fcmoml  f<»r  a  pistol-hullct  wound  in  the  leg.    The  others  were  cases 

diffused  aneurism,  arising  from  secondary  haimorrhage  occurring  in  the 

irae  of  a  fnictui-e. 

The  Hubject  of  Wounds  of  the  Tibial  Arteries  hs  a  result  of  fracture  of 
tbr  tibia,  will  be  more  fully  discussed  in  rimpiei-s  \X.  and  XXI. 

Small  Circumscribed  Aneurisms  nre  oeiusionally  met  with  iu  the  foot,  in 
n«equence  of  wontid  of  one  of  the  plantar  arteries,  as  in  o{>erationB  for 
'foot.    If  pressure  luivr  failed  iu  preventing  or  curing  the  disease,  the  only 
lefi  to  the  Surgeon  is  to  lay  the  tumour  open,  and  to  ligature  the  artery 
aide  iu  the  usual  way. 
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CHAPTER    XVII. 

ENTRANCE  OF  AIR  INTO  VEINS. 

Thk  Entrance  of  Air  into  a  Wounded  Vein,  though  a  rare  accident,  ii  oof 
of  great  interest  to  the  practical  Surgeon,  as  it  occurs  chiefly  in  the  coarMof 
op(»ration8. 

It  was  first  obserred  in  the  year  181H,  in  a  case  in  which  the  intern) 
jugular  vein  was  opened  during  the  removal  of  a  large  tumour  from  the  right 
shoulder  hy  Heaucheanis  and  the  subject  was  afterwards  fully  investigated  by 
a  Commission  of  the  Fivnch  Academy,  by  Magendie,  Amussat,  rormack,ft&d 
others. 

Rksilts  of  Expkkimksts  on  Axihals. — As  cases  of  entry  of  air  into 
the  veins  occur  comparatively  seldom  in  man,  it  is  necessary  to  study  the 
phenomena  accom]>auying  it  on  the  lower  animals.  The  experimeats  of 
Morgagni,  Valsalva,  Bichat,  and  Xysten  long  ago  demoDstrate<t  the  fact  th»t 
the  forcible  intrtKluction  of  air  into  the  circulation  w(mld  kill  an  animiL 
Death  in  these  <-ases  appears  to  be  dependent  partly  on  the  quantity  of  va 
injected,  and  partly  on  the  rapidity  with  wliich  it  is  thrown  in.  BIcbat 
supposed  that  a  single  bubble  would  kill  with  the  rapidity  of  lightning ;  bat 
this  is  erroneous.  I  have  on  several  ocoasions  injected  two  or  three  coble 
inches  of  air  into  the  jugular  vein  of  a  dog,  w^ithout  producing  death,  iJOfX^ 
much  distress  resulted.  The  rapidity  with  which  the  air  is  thrown  in  exertiflei 
a  consideral>k'  influence  upon  tlie  result :  if  quickly,  a  small  quantity  may  kill; 
if  slowly  and  gradually,  a  large  quantity  may  be  injecteil  without  dettnmiiK 
life,  the  blood  ap]>arently  absorbing  the  gas.  In  experiments  I  have  oliserrcd 
the  following  phenomena  in  cases  where  death  was  produee<l. 

On  exposing  the  internal  jugular  vein  low  in  the  neck,  and  puncturing  it  it 
a  place  where  tlie  flux  and  reflux  of  the  blood  are  plainly  discernible,  there  ii 
])erarived  in  the  flrst  inspinkton' cfTort  made  by  the  animal  aflcr  the  woo&d, 
a  pe<-uliar  lapping   or  gurgling,  hissing  sound  ;    the   nature  of   the  soond 
dcpentling  partly  on  the  size  and  situation  of  the  0}>eniug  in  the  resael.    At 
the  same  time,  a  lew  bubbles  of  air  are  seen  to.be  mixed  with  blood  at  the 
oriflce  in  the  vein.    The  entrau(^  of  the  air  is  immediately  followed  by  * 
struggle,  during  the  deep  inspirations  of  which,  fix'sh  quantities  of  air  gain 
admittance,  the  entrance  of  each  portion  being  attended  by  the  peculiar  soond 
above  described.     On  listening  now  to  the  action  of  the  heart, a  loud  churning 
noise  will  lie  heard  with  the  ventricular  systole  ;   and  the  hand  ajtplied  to  the 
'est  will  fiitl  at  the  same  time  a  |)eculiur  bubbling,  thrilling,  or  ni^ttBg 
ation,  occasioned  by  the  air  and  blood  i)eing  whipped  together  amongst 
oolumme  carneie  and  chord;e  teudiaotc.     As  the  iutroducbion  of  air 
\  the  circulation  becomes  gradually  more  languid  ;  the  hearths 
\  being  fully  as  forcible  as  natural,  if  not  more  so.    The  animal 
I  nnable  to  stand  ;  if  placed  uiion  its  feet,  it  rolls  over  on  one  ndc. 


ft  few  plaintive  cries,  in  wmviilsedj  piisacft  fa«WB  iimi  nriiie,  and  (lie«. 
[•borax  he  irannMliatoly  opi.'nL'd.  it  will  be  seuu  llmt  llie  lieart'a  action  ie 
ling  rejrularly  and  forcibly,  liiul  that  the  right  cavities,  though  filled. 
&ppeur  abuonnally  distended. 

h  cM!curs,  U8  I  have  shown  in  a  pai)er  on  this  subject,  published  in  the 
number  of  the  KtihihHnjh  Jfniica/  ami  Surgical  Jowfiaf^  in  consequence 
iirnnd  blood  l>einjj:  heuten  up  ti:>t!:ether  in  the  riirht  eavitiesof  the  heart, 
apuinona  froth,  wiiich  (wnnot  be  propelleti  throu«:h  the  pulmonary 
:  hence  there  \j&  a  detioicnt  supply  of  blood  to  the  braiu  and  nervous 
,  and  fatal  syntx>f)e  comesji  on,  attended  unually  with  eonvulsiona.  In 
n  to  this,  the  frothy  mixture  in  the  ventricles  has  not  sutHeient  resistance 
B  upou  and  close  the  valves  of  tht;  heart,  and  the  circulation  consequently 
»me8  to  a  stand-still. 

rrjuiHous  Entry  of  Ajic  into  the  Vkixs  ov  Mak  is  attended  with 
ad  constitutional  phenomena. 

ftl  Phenomena. — Tliese  consist  of  a  pecnliar  sound,  produced  by  the 
3e  uftlie  iiii,  and  of  the  apiiearauc*^  of  bubbles  aboat  the  wound  in  the 
The  sound  is  of  u  biKsin«;.  suckinjr,  j^nrgliuir,  or  lappinjc  character,  and 
fails  to  indicate  the  serious  nature  of  the  accident  that  has  occurred. 
onoe  heard,  whether  in  man  or  in  the  ,lower  animals,  it  can  never  be 
en.  It  has  fortunately  fallen  to  my  lot  to  hear  this  sound  in  the  human 
.  on  one  ooc^jsion  only,  in  a  patient  who  had  attempted  suicide  by 
;  his  throat.  The  wounded  internal  jujjnhir  was  bein^  raised  for  the 
Bof  havini^  a  liirature  [Mussed  under  it,  when  a  loud  hissing  and  srurgling 
was  hisird,  an(\  Home  bubbles  of  air  appeared  alwmt  the  wound ;  the 
.  became  faint,  and  p:rea^Iy  oppivdsed  in  his  breathing.  The  ligatun* 
tnnediat^ly  tii;htened,  the  faintness  gradually  |)ussL*d  off,  and  no  bad 
uenws  euHUf-d. 

Constitutional  Effects  are  usually  very  marked.  At  the  moment  of 
tf  the  liir,  the  j>aiieut  is  seized  witli  extreme  faiutness.  and  a  sudden 

ta  about  the  chest ;  if  he  is  not  unc«insciou8  from  an  anfiesthetic  he 
>nt  or  exclaims  that  he  ii^  dying,  and  continues  moaning.  There  is 
parely  cardiac  in  charnrier,  for  the  air  enters  the  lungs  lively  ;  this 
dyspnoea  is  due  to  the  arrest  of  the  supply  of  blood  to  the  lungs. 
iW'  becomes  ni-arly  im[»erceptihle,  tlioujrb  the  heart's  action  is  laboured 
ipid  ;  the  pupils  are  widely  dilated.  Death  c(»mm<mly  resulu  ;  but  not 
Kueously,  in  many  cases  at  least.     Ureene  hj;s  collected  i>x  fatal  cases  of 

Kent;  24  died  almont  iuiniediately,  the  rest  at  periwls  varying  from 
rs  to  seven  davei.  Ikaucheane's  i-ase  lived  a  (inarter  of  an  hour 
le  occurrence  of  the  accident.  If  tlie  jiatieut  survive  the  immediate 
uf  tiie  accident,  he  may  tvcover  \vith«mt  any  bad  symptons,  as  happened 
case  t*»  which  I  have  referred  above,  and  in  an  instance  recorded  by 
jM*r.  In  s  une  of  the  eases  that  survived  some  days  the  fatjd  result  is 
bi&rv  been  due  to  bronchitis  fir  ftneuuionia. 

M. — The  cAUBi.'  of  the   entry  of    air  into  the   veins  w*ib  very  com- 
ivestigated  by  the  French  Cuuiunssion.     If  we  open  a  large  vein  at. 
a  dog's  neck,  in  which  the  venous  pulse^  or  flux  and  reflux  of  the 
•.f)er(M!ptib1e,  we  shiiU  sei;  that  air  rushes  in  dnrin<;  inspiration  only, 
ing  tti  the*  tendency  to  the  fonuation  of  a  v)u;uiun  wittiin  the  thorax 
pinitioii.    This  suction  action,  or  •*  venous  inspiration,*'  is  confined 
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to  the  large  vesaels  in  and  near  tiie  thonioie  c^ivity.  b«in(j  linnhxi  ijmH 
coIlaf)8e  of  the  coata  of  the  veins  nt  a  little  distario**  frijm  thifc  If  the  Tcifci 
were  rigid  tubes,  it  would  extend  throughout  the  UmIv  ;  but  oa  they  are  no(>ii 
ceoBcs  where  the  coatA  oollnpse.  The  root  of  the  neck  and  the  axilla  mbm 
the  venous  flnx  and  reflux  are  perceptible  luive,  therefore,  Xvtsnx  lermtA  tk 
*' dungeMus  region."  In  cxTt«in  eircurnstnnces,  however,  air  nmjr  iipODla 
neouelv  gaiu  admission  at  points  beyond  this. 

It  ia  well  known  that  what  iB  called  by  tht*  French  Surgeons  the  "canahai- 
tion"  of  a  vein,  or  its  conversion  iutti  a  rigid  uucollapbinp  tube,  is  thi?  ooo- 
dition  which  is  most  favourable  to  the  entry  of  air.  ludeeil,  except  in  Uh 
so-culled  "dantfcrouK  rcijion,'*  thia  accident  cannot  wcur  unlrsa  these  rank 
be  CAnuliKod,or,  in  other  words,  prevented  from  collapsing.  < 'Hnalizatioo  idmj 
bo  brought  about  in  a  variety  of  ways.  P^ither  the  cut  vein  may  Ite  surromukil 
by  indurated  ti(»Auo,  which  keeps  it  open  like  a  hepatic  vein  ;  or  it«  coats  dsj 
have  been  thi<fkeni^  by  inflammation  to  such  a  decree  as  to  prevent  their 
falling  together  when  divided.  Then,  airnin,  some  of  the  veins  at  thr  root  of 
the  net^k,  eajH-cially  the  external  juj^ular,  have  Buch  intimate  connections  ititli 
the  cenicul  fascia  that  their  sidt.'S  may  be  held  apart  when  they  are  cut  arnw. 
Tlie  c«>ntnictiunH  of  the  platytf^uiu  and  other  muKcIei*  of  the  ueok  may  likewifc- 
have  a  similar  elfecL  In  removing  a  tumour,  also,  from  the  towirr  ]tttrt  of  the 
neck  tir  nxilln.  the  traction  exercised  u|vin  its  pe<licle  may  ctiuhc  a  vein  »" 
become  temp<trnrily  cauatixed ;  e8peci.illy  if  the  seition  be  incomplete  and  in  « 
transverse  direction,  wht-n  the  wound  will  be  rendered  o|»en  and  gaping  by  thr 
traction  u|M)n  it.  Tliis  pntenry  of  the  incision  in  the  \ein  is  apt  (o  W  in- 
creased by  the  position  that  is  neccssiinly  given  to  tlic*  head  and  arm,  in  all 
operations  of  any  magnitude  almut  the  axilla  and  neck.  Ijastlr.  tlin  intnidtic- 
tion  of  air  into  a  vein  will  be  favtnired  by  the  vessel  bciu^  divided  in  the  BUjd»- 
of  tt  wound,  the  vein  lieing  made  (ipt.*u-moutlie<l  and  gaping  when  ibe  Hafj^ 
tliat  form  the  angle  are  lifted  up. 

In  all  cases  in  which  air  has  entei^  the  veins  during  operations  tbc« 
Tessels  were  in  one  or  other  of  the  above-mentioned  conditions.  Thus,  in 
Ik'auehe!iue'fl  case,  air  was  intro<]iiee<i  in  cotisequeuce  of  incomplete  divisioD  of 
the  exti-nmt  jugular,  immediately  above  the  right  subclavian,  whilst  in  i  sUto^ 
of  tt'iittmn,  during  the  removal  of  n  |x)rtion 'tf  the  ilaxicle.  In  a  case  diat 
occurred  to  Dnpuytren,  a  large  vein  connected  with  a  tunnmr  and  commum- 
CAting  with  the  jugular  was  cut  whilst  the  tumour  was  being  ffircjbly  dram 
Dp.  Tlie  vein  wns  foun<l  to  be  mlhcrent  U\  the  sides  of  a  groove  in  lla*  gnrwlii. 
so  that  it  niuained  gsping  when  cut.     In  a  ease  i\*Iate<l  by  !•  rlien-  «w 

tliickening  of  the  cnias  of  the  axillary  vrin,  cauKiug  it  tn  jj.  ;  .u  artciy 

Ulrick  saw  the  accident  tMHiur  in  consei|uenc«  of  the  im*onij)lete  di\ision  uftbe 
internal  jugalar  vein,  which  was  implicuteil  in  a   tnmour  in   th^    n.-*'l 
siuiiiar  cnBe  hup{>ened  to  Miraultof  Angers,  the  internal  jugular 
to  half  iu  cirnii  ^  A  cu-se  <M'curred  to  Warren,  in  wUiCh  Ltic  Atr 

entered  by  thr  -  ir  vein,  the  coats  of  which  were  healthy,  bat  ia  a 

stAt^*  of  tenriion  in  ronsL'<}Uunce  of  the  position  of  the  anu  ;  and  anochcr*  t» 
which  the  same  acoi<lent  happened  from  the  division  of  a  small  itmmnnB 
brnueh  of  communication  lietween  the  external  and  internal  jogiilor,  wtite  id 
a  state  of  tension.  Motl.  whilst  removing  u  tumour  of  tlie  parotid  Rtaadj 
o|)rned  the  facial  vein,  whicii  was  in  astAte  of  teusiim  iu  conscqaenoe  vi  ilJ 
poaition  of  tiie  patient's  head,  when  air  was  iutrodui^.     Fk^in  aUo  rekbn  i 
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ill  which  air  entered  in  contieqiU'iice  t)f  tbe  pimctare  of  the  interual  jug-iilur 
whilst  he  was  rcraoving  a  tumour  from  the  neck, 
^  The««  ciiscs  abow  ck-urly  what  the  Snro;eon  slionhi  jmrticularly  ji^uard  against 
the  rv-moval  of  tumours  about  the  neck  and  axiitu  ;  viz.,  incomplete  divisio]) 
the  veins,  and  the  employment  of  forcible  traction  on  the  diseased  mass  At 
she  moment  of  nsin^  the  acalpei.  In  removing  tumourK  from  the  neck  and 
ilia,  it  IB  in  many  cufics  imiK)8sib!e  to  avoid  drawing  them  forcibly  upwards 
fonraids,  iu  order  to  ^et  ut  their  dee)>er  uttuohmcnbs  ;  but  if  thitt  be 
hK^effiaty  the  chest  shuuld,  for  reasons  that  will  immediately  l)e  pointed  oiit>,  be 
ghtlv  compressed,  so  that  no  deep  inspirations  may  be  made  at  the  moment 
iiat  the  knife  is  being  used,  or  before  a  divided  or  wounded  vein  can  ha 
(fiectnally  secured. 

entive  Treatment. — In  the  pre-ana'sthetic  days,  tliis  accident  was  of 
comniuii  occurrence  than  it  is  now.  Wlieu  a  patient  was  under  tl)e 
the  respirations  were  generally  shallow  and  restrained,  the  breath  being 
Id,  whilst  every  now  and  then  there  was  a  deep  j^aspinjj  inspiration  ;  at 
hich  moment,  if  a  vein  were  opened  in  which  the  pulse  were  f>erccj)tible,  or 
was  canalized,  air  was  mrciigarily  sucked  in,  in  quantity  :iud  force 
rtioned  to  the  depth  of  the  inspinitiou.  In  these  circumstunces^  it  was 
ommcnded  that  tbe  chest  and  abdomen  should  be  so  tightly  bandaged  with 
fiunnel  tollers  as  to  prevent  the  deep  gasping  inspirations,  and  to  keep 
!•  bnyithing  as  shallow  as  (Kssible,  consistently  with  the  comfort  of  the 
tiont.  1  have  often  found  that  the  entrance  of  air  into  the  veins  of  a  dog 
Id  be  arrestwl  by  comjiressing  the  chest  of  the  animal,  so  as  to  limit  the 
Lory  movements;  bnt  that,  ns  soon  as  a  deep  inqjiralory  eifcct  was 
,  on  the  comprcsi^iou  being  n^moved,  a  rusli  of  air  took  place  into  tbe 
When  such  precautions  were  taken,  thei*efore,  during  an  operation  about 
root  of  the  Deck,  the  Surgeon  had  to  be  careful  not  to  renmve  the  coui- 
on  until  the  o{>eration  was  completed,  and  the  wound  dressed :  for  if  this 
pnsc&utiuD  was  not  attended  to,  the  {)atient  would,  most  probably,  on  tbe 
bauda^*  being  loosened,  hare  made  a  deep  inspiration,  and  air  might  hare 
bi-<-n  snckeil  in  at  the  very  moment  when  all  appeared  safe.  It  is  now  rarely 
Mpftblc  to  adopt  these  precautionary  mt^asnres,  for  tbe  danger  from  applying 
PIpi  constriction  during  the  administnition  of  an  amcsthetic  would  be  greater 
ButQ  tbe  risk  of  entrance  of  air,  but  I  have  allowed  this  description  of  Uiem  to 
lemain  partly  on  historic  grounds  and  partly  because  circumstances  might  even 
bow  arise  iu  whidi  they  might  be  necessary. 

^^  i'  val  of  cancenms  glands  or  other  tumours  from  the  axlUn,  it  is 

BHct.  -iblc  to  compress  the  vein,  Ijetween  the  heart  and  the  place  of 

kieratioD. 

L  CttratiTe  Treatment. — Different  plans  have  been  recommended  for  tho 
Bt«tnkrnt  <if  those  cases  in  which  air  has  gained  admittance  into  a  vein  ;  bat, 
^H  tiie  very  fatal  nature  of  this  accident,  it  does  not  appear  that  much 
^H^  Imw  resulted  from  any  of  them  :  the  recovery  of  the  patient,  in  sume 
^^^Bmbcb,  ap[KMiring  to  be  due  rather  to  the  quantity  of  air  that  was 
^^HHhd  being  insutlicient  to  cause  death,  than  to  any  elfurt  on  the  part  of 
^^■Br^^n.  The  suggestion  of  Amnssat  and  Dlundin,  to  empty  the  heart 
pnEe  mixture  of  blood  and  air  by  suction  through  a  tube  passed  into  the 
bound  fn  the  vein,  or  into  an  optMiing  made  into  the  right  jugular,  can  hardly 
be  coo8iikn.d  within  tlie  range  of  practical  Surger)-.    The  compiiessiou  of  the 
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chcAt  rocontmeiided  by  theee  obacncra,  outl  by  (lenly,  howrver  valnabb  il  H 
may  U'  in  prereiitin^  th/e  inj^ress  of  nir.  can,  when  it  has  om^'  licoii  introdooid  ■ 
into  tlif  veins,  hnvo  uo  effect  in  romoviuff  it.  lilccdiiif?  from  Ua*  temponl  H 
urlcry^  opening  the  ri<rbt  jugular  vein,  and  even  tracbooLuray,  ait  oUmt  H 
lue«ua*«  wbiuh  have  been  re(x>nimeudud,  but  are  unlikely  to  bo  prodttOtin  H 
of  anything  but  Imim.  ^ 

].  What,  thLii.  uiv  the  lueasnrue  thut  a  Surgeon  sbonld  adopt  ?     l^yowl  i      I 
doubt,  tlie  first  tiling  to  bi?  doue  is  to  prevent  th«  farther  ingress  oC  ttiKt 
by  compit*gstng  the  wounded  vein  with  the  tinker,  and,  if  practu-iible,  SDCoriBf    J 
it  by  a  h'piturc,  as  it  is  only  when  the  air  tliac  is  iutroductrd  exceeds  s  octtsin  ■ 
i|nantity  that  death  ensues.      All  furtlier  entry  of  ftir  bavinu  hern  tim*  prr-    T 
vented,  our  iitxt  object  fihouhl  be  to  keep  np  a  good  supply  of  falood  to 
the  brain  snd  nervous  centres,  and  thus  riiaintain  theiruotivity.     Tbv  iin'* 
efJitieiit  niemis  of  iirroinphHliing  this  would  probably  U*  the  plun  Higgmt^'i 
by   iMercicr,   who    reiromiiiendB   uh   to   eoinprew   tJie  abdominal   sorts  anii 
axillary  arteries,  so  us  to  divert  the  blood  that  niuy  ]>uh»  throogb  ibe  loflk 
to  the  enccphulon.     This  uppearn  to  me  to  be  the  most  effeoiosl  Wij  of 
carrying  out  the  indirjitioii.     The  patiout  nhtiuld,  iit  iho  same  time,  \»*  ph^ed 
in  a  recumbent  |tu»itioii.  ho  as  to  facilitate  the  atHux  of  btiKxJ  to  tho  b^. 
The  compression  of  the  axiltar)*  and  femoral  arteries  may  readily  be  mads  In  H 
the  fingers  of  two  lussisranri*.  ^ 

:;;.  To  maintain  the  action  of  the  heart  imtLl  the  obstruct  ioD  iu  tbe  capil- 
lai'iefi  of  the  tungM  can  t»c  overcome  or  n^moved,  arLifi(tial  rt*spiration  slioald  br 
resorted  to  ua  the  nwMl  etlet-tuat  meann  of  keofiing  up  the  action  of  tluii  orgss. 
[t  also  helpH  the  circulation  through  the  lungs,  and  thus  a^licrcs  the  right  ik&r 
of  the  heart.  SilvejiterV  method  of  artifirial  respiration  is  tbe  best,  j 
Chap.  XXVI L)  Imt  befon^  employing  it«  it  will  l>e  ue<:ea8ary  to 
vvcrytliiiig  that  eompress^^s  the  chest,  or  interferes  in  any  way  witb  tbe 
cxerciBO  of  the  respiratory  movement*.  Friction  with  the  hand  ovw 
prsBcurdial  region,  and  the  stimulus  of  ammonia  to  tbe  uostrilt.  may  at  liie 
Bstne  time  be  n^sorlcd  to. 

:i.  The  third  indir-ntion — tbut  of  overcoming  the  ofastrnction  in  tKe 
pulmonic  capillaries — woulil  prohabty  Ite  ht^^^i  fultilte<i  by  the  )h>-ai\s  »ditpiMij 
to  miiintain  thi   lieartV  action,  viz.,  artiticial  respiration.     That  tlir  A' tion 
TCSpin&tion,  if  kept  up  suflieicntly  long,  will  enable  the  capillaries  of  the  tun|^ 
to  get   rid   of  tbe  air  oonlJiined   in    them,  appears   to   be  certain ;    Xot   1 
have  (otpcrtmiMitidly  observeti  that,  if   a  certain  tpiantity  of  air  Iv  inl 
docsd   into   tin;   jugular  vriii   of  a  dog,  imd   artiHcinl    ropiraiiou   Ur 
ocsblished,  and  muinuined  for  half  or  thre«>qtiartcns  of  an  hour,  a  wry 
quantity  indeed,  if  any.  will  be  found,  on  killing  the  animal,  in  tbe  cavitaesof 
the  lieurt^  or  in  the  liranchca  of  tlie  pulmonaiy  voskcIs.     1  am  swan  that 
b  not  sltogether  coaclnsive,  as  the  air  might  be  dissolved  in  tbe  blood, 
might  still  exist  in  the  capillaries  of  the  lungs,  ultliougli  none  migltt  be  h 
iu  the  largiT  t)mnche»  of  the  pulmoniiry  artery;  hut  still  it  msenaa  to 
we  can  hsnlly  ucconut  for  the  large  i|niintity  of  lur  that  will  duappear  vImb 
srtiflcisl  respiration  is  kept  up,  iu  any  otlur  way  than  by  aesoming  Uiat 
K  Dot  slJ  of  it,  passes  out  of  the  capilUry  vcascts  into  the  airoclls  of  tbe 
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CHAPTER    XVIII. 


RPEOTAL  INJCRTES  OF  NERVES,  MUSCLES.  AND  TENDONS. 


OM/ 


nVJDRIBB    OF    KBRVX8. 

CoxTi.siON. — Nerve.s  are  often  contnsed  ;  the  injury  producing  a  tirigliuj; 
40Q  at  their  extrcmiticfi,  and  pain  at  fche  part  Btruok.  Thesu  etrecl» 
\\\  \v\^  ofl*  in  the  couret-  of  a  few  minutes  or  hours.  If  tbf  blow  havo 
been  auflicifuily  sevoiv  fco  eaust-  hffimorrhajje  amongst  the  fibres  of  the  nerve. 
the  Byznpt4km6  may  U:  more  seven-  and  [H^raisleut,  and  temi>orary  paralyais  of 
the  f»rt»  supplied  by  the  injured  nerve  may  result.  Most  commonly  sensation 
is  merely  impaired,  eren  when  the  motor  piiralyBis  in  complete.  lu  hysterical 
women,  the  symptoms  may  last  for  a  eonsidorahlc  period,  and  even  slii^ht 
coDtnsion«  muy  j^ive  rljiL-  to  very  ptTsistent  neuralgia.  In  other  cases  the 
continuance  of  the  symptoms  appears  to  be  due  to  the  supervention  of  chronic 
luiuritia  (nee  p.  4f)7  >. 

^^nuiNH. — Any  movement,  which  stretches  a  nerve  forcibly,  may  Iw  slowly 
followed  by  the  symfttums  of  chronic  neuritis  to  bt>  described  later  on  (p.  497). 
Tht8  \^  nio<t  common  in  the  nerves  of  the  brachial  plexus. 

*  lox. — This  mosl  coummnly  arrsea  from  the  pressore  of  tumours 

or  a.. ..i:i,  but  it  may  l>e  tlie  re«ult  of  injury;  thus,  the  brachial  plexus 

b«  pressed  on  by  the  bead  of  the  humerus  in  a  dislocjititm,  the  spinal 
lay  be  compressed  at  the  lutervertebnil  foramina  in  cases  of  fracture 
Mne,  and  the  ftairmenus  of  bone  in  a  fracture  of  a  limb  may  press  on 
OOntignoQA  nervea.  Another  common  form  is  the  so  called  crutch-palsy, 
reMUting  from  die  pressure  of  the  upper  end  uf  the  crutch  npon  tlic  nervea 
of  Uie  brochial  plexus  ;  a  similar  paralysis  of  the  mnsclcs  of  the  front  of  the 
leg  i«  not  un<'omni(tnly  met  with,  hs  the  result  of  pn?(«ure  on  the  ext*!mid 
pophteal  us  it  wmtU  round  the  head  of  the  fibula,  from  Kplint^  applied  without 
*ufTicient  pnddia;^ ;  and  I  have  known  of  thn-e  aises  in  which  the  muA<'ulo- 
spiral  nerve  was  paralysed  from  the  arm  han^jinji  over  fche  ed^e  of  the  table 
daring  a  prolonge^l  opt^mtion.  In  these  case^  senKiUion  is  little,  if  at  all, 
unpftirod.  Ner\rs  may  also  be  compressed  by  the  growth  of  calhm  (Wim  a 
fnctnred  l>one,  or  by  the  c^nlractiun  of  a  scar.  The  effi^cts  of  pnwnre  are 
pr-  to    iu   severity    and   duration.       The    mildest    eflecta   are    the 

uiuL  lugtiag,  aud  sennc  of  weakness   with   which  everyone  is  fmuiliai 

M  A  rxniMMjuemM*  of  prese^ure  on  the  ulnar  ner\e  fn^n  sleeping  with  the  arm 
Budrr  tlie  iiead.  If  it  lust^s  for  a  sultictent  lengLli  of  time,  and  is  sufficiently 
Wi^a*,  oiMtiplet4^  lofs  of  sensation  and  ]>.inilyfe>is  aiv  produced  in  the  parts 
npplied  by  the  nerve  pn-sscd  n|K>n,  followed  by  wnsting  and  degeneriilion  of 
the  moKiles.  Such  caatis  usually  recover  in  time,  if  the  cause  Ik-  removed  ami 
tbt  limb  he  afcerwardn  treated  by  the  methods  described  later  oq. 
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UlTrrriiK  or  I-ArKRATiox. — Healthy  iicrvcH  are  rarely  torn  Bcrom  exoqi  ia 
thtf  moAt  mxevQ  injurir««  eiiirh  iis  couipuimd  (lislocabiotiB  nnd  comiHrond 
fVnotuivK.  Wlit'ii  {mrulysis  cr  1<>8S  of  6(.*n8atioD  fullows  u  subciitant*oafl  injuri. 
i(  IM  \tiit<  to  (^uituHion,  iimi  possibly  to  rupture  of  Home  of  tbo  tibnss,  but  thr 
mmliiiiiity  of  the  oene  is  scarcely  ever  completely  iiitcrropted 

PrxcTirnR. — If  a  nerve  be  puuctured,  the  purts  below  the  puncture 
iho  Mtftl  of  tiu^'1ing,  shootinfi^,  and  burning  puina,  aud  the  neiirulgic  cm 
nmy  Irawl  upwiirdH  niong  the  ntTvous  trunk.  Thus,  I  hiivcr  more  than  onr? 
rnvM  a  pniirtuif  iif  one  of  the  digital  branches  of  the  ulnar  nerve  prodaoe  i 
kind  uf  |utiuful  imriilysis  of  its  trunk,  ronderiug  tho  arm  nearly  oaeleak  I 
liavi;  Nct^n  tin;  8ame  efl'ects  occur  in  the  median  nerve  from  a  ue<^dle  punotmr 
of  the  finder.  It  occasionally  Imp^KJUK,  in  venesection  at  the  Iteud  of  Uik  onu. 
that  a  branch  of  the  internal  cutaneous  nerve  is  pricked,  lud  that  tm 
|j4)rsiHtent  ncuraljfin  <«X'ur8  in  eonseijuence, 

DivmioN. — Primary  effects. — When  a  ncr\e  is  compkLcly  cut  acroa,  ur 
Its  cunductin^  power  is  in  any  wuy  abolishcil,  whether  by  contui^ion,  compm- 
siim,  (»r  Ittceration,  paralysis  of  sensation  or  motion,  or  buih,  nooording  lu  Utir 
n*'r\'c  in  wnwjry,  mot^jr,  or  mixed,  occurs  in  all  ihe  parts  surplifd  by  iL  Tb* 
VMO-motor  paralysis  thai  arises  from  the  divisitfn  of  the  nerve  at  firet  caaa>-» 
hypvra'niia,  with  some  elevation  of  tompcratua*.  which  only  lasts  Tur  a  frit 
da/H  and  then  gradually  subsides  tilt  in  a  week  or  two  the  ]«rt  beoooHl 
pAwiively  congested  and  colder  than  natural.  The  fjutieut  compbiot  d 
uunibntfts  or  deadness  in  the  parts  nupjilied  by  it,  and  sensibility  of  eVfiy 
kind  \*  lost;  but  various  anomalous  painful  eensatious  of  a  burning,  tirklia^, 
tiniflinK,  or  crt-vpin^  kind  an*  comphiiucd  f»f.  These  s^-nsaiions  often  jfive  the 
idea  of  increa^rd  hcnt  of  the  part  to  the  patient,  and  are  comparwl  by  him  to 
tb«  effc<?t  that  would  be  produced  by  molten  lead  or  boiling  water  nuuins 
Lbnjugb  \\,.  When  the  ntfrve  is  partially  divided,  or  bruiescd  as  well  a«  sevend. 
M  in  eases  of  ^'uusliot  injiu-y,  neuralgia  in  the  parts  KUppliod  by  it  b«yood,aaii 
Monn-timcs  al^o  in  thueo  ubo^e,  the  scat  uf  injury,  is  aasirciated  wUh  tbe 
pandytir  xymptomrt, 

The  Secondary  Effect*  of  division  difier  according  to  the  natorr  of  tbr 
nerve. 

The  section  of  a  purely  motor  nni'*,  such  as  the  facial,  causes  oompklr 
fmralyMift,  with  suUcciuent  wasting  and  degenenUion  of  ilie  muscles  mppBed 
by  it,  l»ut  the  nutrition  of  tin*  superficial  strurtureK  is  not  alTected. 

The  changes  in  the  musolos  in  these  ciises  are  of  gn>al  importaooe.     Vvom 
the  moment  tlie  nerve  is  divided,  all  voluntar)*  power  is  of  course  losL    Tbr 
conductivity  of  the  nerve  is  rapidly  abolishwi  ;  it  Inrgins  to  \k*  lowrrwd  at  the 
middle  of  the  tirht  wrek,  and  at  the  end  of  the  second  week  - 
lower  end  of  thcdixiditl  nerve  with  the  constant  or  ijitcnij 
to  cause  any  musculsr  contract  iou. 

Direct  excitation  of  the  mus(.'lc  shews  that  during  the  firnt  two  weeks  •Acr 
Uie  nerve  Motion  the  irritabdity  to  the  voltiiic  and  faradic  currenU  an  boUl 
lowen^l.     T^  lity  now  cntinily  disikp{H>ars,  whilst  al  tbfl  tfH 

time  thi'  c«'i  i   li_>  the  constant  current  lH.'C(.Mn«*  cxoaHivm^| 

rvxnain  so  fcr  scvcrnl  months,  ufUr  which  the  excitability  falls  and  diM|i|^| 
altogether  in  a  year  or  morr.  These  rtnictions  are  most  ufuftil  guidi^H 
diagnosis,  firogiiosis,  and  ta-oltncnt.  As  the  muKileA  become  flahbj  ^H 
vasteil.  defonuitius  of  various  kinds  may  en«iu\  from  the  unoppoaod  aoCi^H 
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the  nnafTected  in(i8cle.s  of  the  limb,  or  from  shortening  of  the  parwl^rt'd  aud 
atrophied  mascles^  sLutild  thfir  poinU  of  Attachment  l>e  approximated  bj  the 
position  in  which  the  limb  is  placed. 

The  division  of  a  purely  senso-n/  nerre^  snch  a?  a  branch  of  the  fifth, 
campletety  abolisheB  sensation  in  the  ]Mirt  supplied  by  it.  but  does  not 
neoesaarily  cause  any  serious  disturbance  of  nntrition.  This  is  probably  due 
to  the  free  communication  l>etween  the  various  nerves  of  the  face.  Arioing 
ftad  Tripier  have  shown  by  exjx-rimeiit  that,  after  the  division  of  a  superficial 
«ii»ory  nerve,  the  noi^hbourin<r  cutaneous  nerves  which  commiuiicato  with  the 
terminal  branches  of  the  one  divided  rapidly  assume  its  function6  so  that 
sensibility  may  return  in  a  few  days  without  repair  of  the  dindcd  nerve.  If 
the  whole  trunk  of  the  fifth  nerve  is  destroyed  tof;ethcr  with  the  Casseriau 
irrtDj?lion»  si-rious  interference  with  nntrition  follows,  snch  as  ulceration  of  the 
iNimea  or  of  the  muuil  mucous  membrane.  In  central  disease  aflfectinf;  the 
fifth  nervc»  the  ^rangliun  remaining;  intact,  trophic  ohanf^es  do  not  occur, 
alUiimgh.  from  loss  of  sensibility,  the  [wrts  Bnpi)lied  by  it  are  prone  U\  suffer 
froin  injury.  It  may,  in  fact,  be  stated  as  a  general  ride  that  ^rave  trophic 
ctuuiges  do  not  occur  unless  a  purl  is  wmpletcly  cat  off  from  all  commuuica- 
ti<»n  with  a  healthy  nerve-centre. 

AfKr  the  division  of  a  utij-nl  tt»rtr,  such  as  the  ulnar,  the  nutrition  of  t)»e 
part  supplied  by  it  is  seriously  modified.  The  masclcs.  as  before  stated* 
degenenite  and  waste.  The  whole  [Hirt>  supplied  by  the  injured  nerve  becomes 
coagMted,  bluish,  and,  after  a  temponiry  rise  of  temperature  in  stmie  cases, 
colder  than  natural.  The  fall  of  temperature  is  often  very  marked.  Thus,  I 
founfl  in  u  woman  who  was  nnder  my  care  for  a  wound  of  the  f4»reann,  in 
whioit  the  ulniir  ncr\e  hiid  been  divided,  that,  twenty-one  days  after  the 
injury*  the  tcrapeniture  l)etween  the  ring  and  the  little  finger  of  the  injureil 
Hide  was  t)'  Fahr.  belnw  that  of  the  sjime  spwt  on  the  opposite  hand.  Some- 
iiiutx  the  fiart  becomes  oedematous  ;  the  skin  ofl«n  bccomtfj  rtmifh  and  peels, 
but  m^re  commonly  it  is  smooth,  red  and  ahininjr — tlie  *' glossy  skin  "  of 
I'ai^t ;  the  nails  grow  badly,  and  are  brittle  or  scaly,  and  abminnally  cui'vwl 
Umgitndinally.  Ifradually  increasing  stifTness,  with  sometimes  painful 
fweUing,  of  one  or  more  of  the  joints  of  the  fintrers  may  occur.  Hlebs,  the 
t-unleuts  of  which  become  purulent,  not  uncommonly  form  on  the  tips  of  the 
rhilitlains  are  readily  [iroiluced  by  slight  exposure  to  cold,  and  they 
v\y  t»ecome  vesicular  or  slough,  leaving  sluggish  and  unheiiltliy 
ulcere.  AVonuds  in  such  pans  heal  badly,  and  are  [H'culiarly  prone  to  he 
ttflcctcd  by  unhealthy  spreading  inflammations.  If  the  patient  be  a  growing 
child,  the  development  of  the  aflw-tcil  jiart  will  Ik*  more  or  less  completely 
ArrMted. 

II  onion  takeci  place  between  the  opposite  ends  of  the  divided  nerve,  the 
vaxiouii  phenomena  that  have  just  been  described  gradually  disappear,  and 
timiplete  ruttorution,  tirst  of  sensation  and  afterwards  of  motion,  with  a  return 
tbo  nomial  nutrition  of  the  part,  eventually  takes  place.  Some  volontury 
uraally  returns  in  the  muscles  before  electrical  irritability  is  ro- 
In  many  vMen,  however,  espec'ially  if  a  piece  of  the  n^^rvc  have 
n  nfOiOved,  or  if  ihc  wound  in  which  it  has  been  divided  heal  by  the  second 
'lu,  recovery  fails  to  take  place.  Under  these  circumstances,  the 
uud  becomett  bulbous,  just  as  in  similar  conditions  in  stamps,  and  it 
tbra  Ixioumti  tlie  seat  of  intense  neuralgic  paius  darting  dowu wards  to 
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tlie    lenninal    bnutdie*   uid    opwdt    ftlong    tk*    tnmk    ^  \ 

Vnttfllagy.— If  a  Dcrre  be  cooipletd/  dindod  its  t«n  «odi  reCnct  ivj 
fti|(hU/ ;  00&  Dore  tbao  •  cixt«t&Ui  of  an  inch.  la  cMes  vhidk  have  Ian 
etamined  at  a  lat^  penod,  the  aepanUion  baa  heea  ftmad  Co  have  taotiaad  I* 
about  a  third  or  half  an  iikch,  or  eren  laore.  /Itywria/iaa  tela  ta  it  (b 
ytn\^^jt%\  toil  about  foor  dajiaft«>r  it  haabccn  cat  olT  fnnx  Ita  i  >  iwiwwii  aliw 
with  thv  n^rrc-<«ntna.  The  ddcIm  of  tfa^  primitive  ahralh  of  fic^vm 
Irrolifcrate.  The  nutlolLirj  sheatb  ondencoei  K^nwuiatioD,  tbes  biiali  if 
mtfi  imynlar  gi^ifaoki  aad  fiaally  disappcara  cntirel;  ia  aboot  a  okoatb.  IV 
axtt-cylindcr  degencratea  at  a  later  period,  bot  after  aotte  wdts  it  aba 
up  and  duMppeaxK  The  nerve  then  ooamCa  merel/  uf  tb«  chrnnkm 
*i  Hchwano.  coDtkiniog  tome  granohu- procoplasm  and  nttciei»aiKl  ifaa 
nedive  tiaiae  of  the  fibrooa  ibeath.  In  (he  central  end  defeoamlicm 
oil  I.  hurt  diAUDce  from  thu  iDJury,  aiid  commenoeaat  a  later  _    ^^^ 

>Vi:  •  wcclot  of  the  injurr  the  proximal  c^nd   will  al%ra/a  be  foBB^^I 

have  baoome  mure  or  leiu  dutiiirtl^  bullioiia,  the  ball)  Ijting  oompoai^^B 
flbrooa  tiaroe  in  which  nuuiy  new  nerve  fibres  are  conunonlv  found.  Bo<m^^ 
4alca  that  the  rttjmeration  of  the  distal  end  ma;  uocur  wiLhiKit  cmkia  til  tfe 
divided  ncnre,  but  Hainvier  believea  this  takes  pUce  cjuly  nhen  tbatr  aiv  fine  i 
oonunmucationa  l»etntfn  the  fibres  of  iicit^hbuuriof?  norvos  and  thoaa  of  the  j 
divided  nenc  In  u  (!a«e  lutel)-  in  Uuivcrsitj  Collcyo  Hob-pituil  the  *fcai^H 
the  Dcrv«i  confirmed  this  latter  view  :  three  ^cars  after  divi&ion  th«  diaCaldP| 
of  Ui«  ulnar,  which  ha»  bot  few  communicatioufl  with  anj  other  nerve,  tbovcd 
no  M|;n«  iif  regenemtioQ,  while  that  of  the  median  which  coanDnaicatfa  fraa^ 
with  the  radial,  which  wa0  not  divided,  contained  multitudes  of  tabofea  wilfcj 
htialthf  medullary  ahcatha  When  tlic  ends  of  the  divided  nerve  one  bi^i^^fl 
Id  contJiut  ilia-ctlj  after  division  it  has  been  asserted  that  imm/i/wAp  mH 
may  occar.  It  in  difficnlt  in  any  other  waj  to  explain  the  fact  that  la  ataar 
exoeptinttal  caaea  iK!nfl&tion  hafi  t^jmnionced  U)  return  in  the  parta  i'iiI^P'^'MH 
lluj  di%ided  nerve  within  tweniy-fnur  houre  of  the  approxinmtioii  uf  tba^^| 
by  Muturu.  Uuiler  urdinar}*  rircuniHtunccH  the  first  step  in  the  formnijoo  ^^| 
txinri  of  unidu  between  the  two  endn  comp)uMed  of  h  delicate  fipindl«-oell  taflH 
By  what  (irocrait  the  new  nvrvu-tabules  arc  develo|»ed  in  this  maas  uf  raoBf:^ 
oonnective  tissue  in  still  doubtful.  <'omil  and  Uanvier  as»ert  that  a  gnMtbi 
takfia  place  fW^in  the  axitt-cylinders  of  the  proximal  cud  which  pontinta  tbj 
new  Uftini'  und  cnuiniunicuie  uith  the  lower  end,  Ihm  oniin*;  snbaeqa^j^H 
olotbod  with  \\\i>  nietlultury  shfiith.  Itefore  (lit*  nerve  can  n.*sume  itfi  riiiu*lfl^| 
tha  whole  peripheral  part,  whi<:h  tuis,  as  before  fitatcd,  nndery^no  •  iga»l 

must  hi- ri'jypnenitt^l.  The  n.*Kf»itTati<tn  of  (lie  degeneratfd  tnbni.  •  •  >xr,\ 
to  take  plan.'  from  the  nuclei  of  the  ftheath  of  Schwann,  which  rcni  ,  n  .  (  u  ij 
t!ie  atrophied  nerve  ufct*r  the  uiedullurv  Hbeuth  and  axin  •    91^1 

TlH*ftt*  multiply  and  jciu  with  each  other  to  form  the  new  (i\  r,  wvlH 

■ulmMpirntly  lircomrM  rturroundnl  by  tln^  nuHiuUory  sheatli.    The  proocsa  u| 

p-'.-  ■  - '  -^   to  prfKM-vd  ^Mhmlly  down  the  nerve  from  the  in|mt4| 

•)  u  of  a  divided  nerve  is  in  roost  cases  slow,  iMid  is  oAqi 

ti  iioui  three  nmnthK  to  n  year.     The  |>eri'Ni  at  which  aig^^d 

r* .  M>n  luive  manift-Hted  themselves  ^'lo-ieM  miirh.     In  aoainH 

cases  M'.nsutiiin  bus  i^onimmeed  t^i  return  in  fVom  twenty-four  boon  tai  lij 
days,  in  others  not  fxr  many  months.  i 
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TttKATMEVT     OF     LvjPIMKi*   rAL'SIXd    iNTEUltrPTION   OK  THK   COM>Uf'TINf> 

PowKR  OF  A  Nervk. — The  treatment  of  these  iajuries  may  bo  divided  into 
twi>  partB :  Ut,  the  Lornl  treatment,  of  the  Injured  nerrt*,  and  'Jndly,  t/te  Treat- 
mmt  of  the  f'nrnhfnett  part. 

1.  The  Ziocal  Treatment. — \i\  c^a^ ot  suhaitanmns  injur*/  nothing;  shonld 

be  done,  for  il  may  be-  tiikcu  fur  f^ranted  that,  although  the  nerve  may  l»e 

oonplately  pamlyse^U  its  continuity  is  not  destroyed.     <.)n  dissecting  limbs 

K  &Tupatntc<l  for  the  most  severe  railway  or  machinery  nccident^i,  the  nerves  are 

^uiaUMt  invariably  fonnd  nntorn  in  the  midst  of  the  crushed  tissues.     To  cut 

^Hanni,  therefore,  in  a  m^>cataneoiis  injnry  with  the  intention  uf  sutnring  the 

^^nerve  would  be  a  ^ievoiis  error.     When  the  funotion  of  the  nerve  is  aholished 

hj  pnu^ure,  the  canse  of  pressure  nmst  be  i*einored  if  possible,  as  by  the  cure 

tof  an  aneurism,  the  escisiou  of  n  tumom*,  or  the  rednction  of  a  dislocation. 
When  the  canae  of  the  paralysis  is  the  implication  of  the  nrrve  itt  a  eieaii^  or 
M  tkBeaUtt:*  of  a  fracture^  nothing  should  be  done  lr>cully  until,  after  Avaitini; 
Ohany  months,  it  becomes  evident  that  nature  will  not  ertect  u  cure.  It  will 
rery  pirely  be  found  necessary  in  snch  cases  to  adopt  any  operative  plan  of 
treatment,  the  symptfmxs  disappearinj^  a*  ti>e  sear  becomes  looser  with  age,  or 
aa  the  provisional  callus  of  the  fracture  is  alworbeti.  Warren,  however, 
relieved  a  cose  of  neuralgia  resulting  from  implication  of  a  nen'e  in  cicatricial 
titSDe  by  diasecting  it  out  without  dividing  or  otherwise  injuring  it. 

Primarij  Suture. — Fn  cast^ii  of  i/iriston  of  a  n^rve  in  an  oftfiii  wou7id  no  doubt 

•  exista  an  to  the  proper  line  of  treatment:  the  two  ends  of  the  nerve  should  be 
foand  and  carefully  setmriHl  to  each  other  by  fine  sutures.  The  beat  material 
for  suture  is  very  tine  chromic  catgut.  Silk,  which  wonld  not  be  absorbed  for 
tnan/  weeks,  might  c^use  irritation  aud  possibly  severe  neuralgia.  The  needle 
rfiOQid  l>e  a  common  round  sewing  needle,  which,  if  necessary,  can  be  bent 

Iiuto  a  cur\e  in  the  flame  of  a  spirit-lamp  and  hardened  again  by  being  dipped 
in  cold  water;  the  ordinary  flat  surgical  needle,  with  its  cutting  edges,  need- 
tcwly  damages  the  nerve.  The  end  of  the  nerve  should  not  be  pinched  with 
the  foroepA,  aa  tikis  may  prevent  rapid  union.  The  sutures  should  be  passed 
oompkAely  through  the  nerve,  not  through  the  sheath  only,  as  this  ensures 
better  approximation  of  the  ends.  Three  or  fonr  sutures  havintr  being  applied, 
krding  to  the  Hize  of  tl»e  nerve,  tlie  wound  must  be  closed  and  treated  by 
antiseptic  method  if  (vossible  ;  suppuration  being  usually  fatal  to  sucoeas. 
TI>e  limb  must  be  put  in  snch  a  position  jw  completely  to  relax  the  nerve,  lu 
a  targe  proportion  of  the  cases  union  will  bo  obtained,  with  restoration  of 
fooctjon. 

The  proffnotii«  after  primary  nerve  sutare  is  good,  but  the  period  at  which 
rtAComtion  of  function  may  l>e  expect^'d  varies  greatly.  Reference  has  already 
to  these  exceptional  cases  in  which  a  rapid  mturn  of  function  has 
the  ocTurronco  of  primary  uninn.  Howlby  concludes  from  the  cou- 
fidentiofl  (if  a  large  number  of  cases  that  recovery  may  occur  after  weeks, 
fDontha,  or  years;  he  finds  that  improvement  usually  begins  within  a  year, 
bat  that  a  case  rannot  be  looked  Dpim  it«  quite  hopeless  until  the  lapse  of  two 
ur  three  yeare. 

Sfomdary  future  may  be  undertaken  if  the  primary  operation  has  failed,  or 
[if  00  attempt  waa  made  to  suture  the  nerve  at  the  time  of  tlie  injury. 

The  operation  is  pcrformiNl  by  fVeely  exposing  the  nerve  after  rendering  the 
limb  bloodless.     Its  proximal  extremity  can  somctimea  be  found  by  ite  huUxius 
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coudition.  which  may  perhaps  be  felt  ;  the  lowor  end  i«  often  fttrophied  nai 
more  difficult  to  find.  The  ends  of  the  nerve  mny  then  be  pared,  to  m  to 
remove  the  denae  acar-tiaaue  with  which  they  are  covered,  hut  no  more  ibooU 
\k'  taken  nwny  than  jb  olKoIntely  npces&iry.  After  this  they  arc  nutond  atb 
a  fresh  wound.  Oreat  care  must  be  taken  to  relax  the  nerve  by  a  Riit«ble 
posilion  of  the  limb.  The  upi^nition  of  nerve-grafting  has  met  with  talBcutt 
saeoeaa  to  justify  its  trial  in  case^  where  it  is  fonnd  impossible  to  apprciximstr 
the  ends  of  the  nerve. 

Prognosis, — lV>wlhy  has  collected  7S  cas«t  of  secondary  nerve  sntare,  in  32 
of  which  the  result  was  successfnl,  iu  2C  partially  sticcessfnl.  whilst  in  1.%  oo 
improvement  followed.  The  nltiutat**  results  were,  however,  probably  mor» 
faronrable  than  these  fif^ures  indicate,  as  many  of  the  caaes,  eA]iecialh  the 
imrtially  snt'cesfffui  ones,  may  have  continued  to  improve  lat<;r.  Grt^t  im- 
provement may  be  confidently  expected,  and  no  cas4'  must  be  deflpairtd  (A 
until  sevL-ral  years  have  pas«d.  The  operation  should  l>e  undertaken,  how- 
ever long  the  time  may  be  that  has  elaj«ed  Binoe  the  injur)-,  and  bowensr 
marked  may  be  the  atrophy  of  the  paraly&cd  muscles. 

t.  Treatment  of  the  Paralysed  Idmb. — In  all  those  caises  in  which  Uu* 
nerve  is  net  cMmpletely  divided,  treatment  of  the  paralyzed  parts  \*  wXaw 
possible,  the  object  Mn^  to  prevent  waflting  and  to  maintain  the  nutntion  iS 
the  limb  in  such  a  way  that,  when  restoration  of  tlio  nerve  tjikei*  place,  ibr 
muscles  shall  l»e  in  a  sUite  to  respimd  t<»  the  influence  of  the  will     Mach  can 
be  done  by  judicious  treatment  to  maintain  the  tempemture,  to  avoid  tlie 
fonnation  of  chilblains  and  other  sores,  to  prevent  the  development  of  de- 
formities, and  iu  children  or  younj^  subjects  to  keep  np  the  g-rowlh.     In  ocd 
to  kec^p  u|i  the  nutrition  and  to  overcome  the  congestion  which  xf*  ulwayv  m 
with  in  the  p«mlyss»Ml  part,  it  niust  Ik?  made  of  a  healthy  red  colour  at  I 
twice  a  day.     There  is  no  more  efficient  means  of  doinf;  this  than  the 
of  the  i:ontinuou8  electric  cnrrent.    The  spon^te  connected  with  tite  podtite 
p(A»  of  the  laittery  may  Ix;  applied  over  the  course  of  the  nerres,  vrhik 
limb  if  freely  sponjred  with  the  other.     .Vt  the  same  time  each  sepambd 
should,  if  possible,  Ite  made  to  contract  by  slow  interruptions  of  the 
In  a  minute  or  more  the  whole  par»»lyzed  part  will  l)eoomB  bright  re<L     In 
absence  of  the  battery,  much  may  lie  done  by  properly  appliod  rubbing. 
[iftrt  Bhould  be  i^an'fully  prole<'tcd  by  warm  clothing,  and  the  patient 
U'  encouniK**^!  to  use  it  hk  much  as  }K>saible.     If  only  a  Bingle  jn^iup  of, 
is  |>aralyz''d,  pru|ierly  dcsif^icd  apparatus  may  be  n*quired  Ui  o^'ercQUie  ilw 
deformity  which  cnfiuoH,  but  this  should  never  be  U8e<l  if  it  van  U*  atroiAidtai 
It  interferes  to  some  extent  with  the  use  of  the  limb. 

TBArvATic  Nkuritis. — This  disease  may  follow  ntmosi  jhi\ 
nenc.     It  is  most  common  \\\  civil  practice  as  the  result  of  brni-' 
and  is  ■ometimes  conuectefl  witli  ^out  or  rheumatism.     In  woun 
nin»  anictt  union  has  tidccn  place  by  the  scconil  intention  with 
and  suppuration  i   and,  cousetjucntly,  it   is  a  rare  alfection  in   ampatatioo 
Mumps.     In  fTtitishot  wounds,  in  which  the  nerxes  are  often  oontaacd 
nartiallv  divided  and  in  wldcli  the  vvonnd  almost  aluays  heals  with  snppu 

w  nv'p'  ''omnion. 

pathology. — Acute  inflammation  may  affect  a  nrrve-tmnk  in  the  MAgb- 
Hipriiooii  nf  a  suppurating  wound  ;  the  u^t\q  is  swollen  and  congested,  thnr 
"^nBhratioa  of  its  connective  tinue  witJi  infiannnatory  prodocta,  and  the 


UUMATIC   NEURITIS:  SYMPTOMS  AND  TREATMENT,  497 


^mm  themselves  may  exhibit  degenerative  choiipcs.  In  chronic  inHaianmtioii 
IpifiDd  nn  overj^'rowth  of  the  eoimective  tissue  of  the  epineurium  and 
erineuriiim  ;  wliilst  in  the  latei*  statues  the  areolar  tissue  iu  the  fuscicuh' 
ecomed  iitTecied,  uud  degeneration  <»f  the  ut-rvo  fibres  'Mour-s  The8e  changes 
re  well  heen  in  Fig.  155,  tVom  a  case  in  which  Sands  and  Si'guin.  of  New 
fork,  excised  the  cords  of  the  brachial  plexus  Tlie  changes  of  chnmic 
Pftuniatic  neuritiK  tend  slowly  to  ascend  the  nei^ve,  and  may  even  extend  tt> 
he  rtird  ami  ;^'ive  rise  to  sclerosis. 

Symptoms. — The  symptoms  of  traumatic  neuritis  are  intense  pain  and 
Bndemcsa  in  the  line  of  the  affected  nerve.  Stmsation  is  variously  mo<lified 
i  1^  {»art»  supplied  by  the  nerve  ;  there  may  be  numbness,  or  tiiijrhngf,  or 
Bifchesia  ;  in  other  cases  there  may  tjc  intense  neurultric  pain.  Ocx'astonally 
Bere  are  spasma,  but  mofe  ox>mmonly  there  is  weakness  or  pwralysis  of  some 
f  the  muscles  supplicil.  Poore  has  shown  tliat  in  a  considerable  proportion 
f  the  csues  which  have  come  under  his  care  for  loss  of  writing-power.  tender- 
Bee  bus  been  found  in  the  course  of  some  one  or  more  of  the  nerves  of  the 
ro^  and  on  tracing  the  history,  the  origin  of  the  affection  was  frequently 
jund  to  be  a  strain  or  other  injur)*.  In  one  chsc  recorded  by  him*  the 
rhide  brachial  plexus  in  the  axilla  became  intensely  tender  after  a  violent 
train  of  the  shoulder.  Thv.  patient's  snfferini^  were  very  great,  and  nothin^^ 
^ve  him  much  relief.  At  last,  after  prolon^'d  rest*  the  symptoms  subsided,  and 
;  was  then  found  that  the  serratus  Tuu<;nus  was  paralysed.  Finally,  this  lUsit 
Upven.'d.  In  hysterical  fmtients  the  bymptomsare  often  gieatly  exair^jenited. 
nWaiment. — In  the  early  and  painful  etajre  of  the  di8ea»»e,  electricity 
Kgraratee  the  miBchief.  The  tender  nerves  should  he  frctely  hlistea'd,  and 
be  aff€cte4i  limb  kept  at  ]x.'rfect  rest.  When  the  symptoms  arc  less  intense  a 
mg  strip  of  capsicum  plastiT  applie<l  alon^  the  line  of  the  uer%'e  gives  much 
(lief.  If  any  constitutional  condition  such  a«  gout,  rheumatism,  or  syphilis 
ftn  be  deie*'ted,  it  must  be  treated  by  appmpriatc  means.  These  cases  an- 
|w»yii  chronic,  often  lastini;  many  mouths  before  the  (tymptoms  disappear, 
b  oUiere,  all  miUkr  means  having  failed,  surgical  operations  of  various  kinds 
■ir*'  been  uudertukeu  for  the  relief  of  the  (latient.  These  operations  are  of 
brae  kinds: — 1.  Excision  of  the  bulbous  ends  of  the  nerves  in  cases  of 
jBOlitts  following  amputation  ;  'I.  Division  or  excision  of  a  portion  of  the 
^Hiftd  Der%e  ;  and  :t.  Nerve-stretching. 

PVr  SseuBioii  of  the  Bulbous  Ends  of  the  Verres. — This  has  l»een 
ttulert&ken  usually  under  the  impn^sion  that  the  buU)uns  end  was  the  seat  of 
Ik-  mischief.  In  some  eases  no  doubt  a  painful  stump  is  due  to  im]tlication 
f  the  end  of  the  nerve  iu  the  cicatrix,  atui  then  relief  is  given  by  the 
pBimtion.  If  however  the  nvmptoms  are  due  to  true  chronic  ascending 
leaitis.  this  operation,  although  oeciuiionally  giviug  relief  for  a  short  time,  is 
ynxKt  productive  of  a  cure. 

2.  ZMTision  or  «xcisio]i  of  portions  of  the  n'erre. — The  smaller  nerves 
i  the  liudw  iiave  repeatedly  oeen  divided  or  partially  exciseti,  in  oases  *»f 
|M»tent  traumatic  ncundgia.  The  larger  nervous  trunks,  such  as  the 
^■eii.  iuus<:ul'*-^i>iral,  and  ulnar,  have  been  treated  in  the  same  way  in  the 
(|»|ierlimb  ;  and  the  external  popliteal,  and  even  the  Kciatie  nerve  in  tlie  lower 
In^^M  been  partially  excised  as  a  last  resource  in  extreme  cases.  These 
^^H^ii  bave  in  some  trases  etfected  a  [>ermaueut  cure,  in  others  they  have 
^HRrItDWt:d  by  uaJy  lemporar)'  relief. 
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oondition,  wlii(^h  may  pcrlmpe  be  felt ;  tlie  tower  end  is  ofl4;n  ntropbied  uh^ 
mon^  difficult  to  find.  The  ends  of  the  nerve  mnj  tlicn  bo  pared,  to  ••  to 
remoTP  the  dcnw?  Rrnr-timne  with  which  they  arp  covered,  hut  no  more  ■bonl'l 
h*»  taken  away  than  is  alwolutely  ne4'0Rsary.  AfttT  thin  tliey  urt»  i«ut4iml  uio 
a  frrsii  wound,  (ireat  Cttiv  must  be  i:4ikcn  to  retnx  the  nenr  by  n  saiublr 
ponition  of  the  limb.  Tht*  op-'nUiou  of  nGrvo-griifting  hiu  met  with  safRdfltt 
tnicccBB  to  justify  it«  trial  in  ca«<»  where  it  is  found  imposaible  to  appruximitr 
the  ends  of  the  nerve. 

Proifrntfis, — Bowlhy  hoB  collected  7.S  ca^es  of  secondary  nerve  sutnte,  in  32 
of  which  the  resnlr  was  Hurcessfnl,  in  'Jfi  pftrtiftlly  siiccoaaful,  whilst  in  \f\  no 
ini[nuvcraent  fullowed.  Thi-  uitimati-  r'csnlt-s  were,  however,  probably  mot* 
rnvoumble  tlwin  thuse  fi^jiin^s  indicate,  as  many  of  the  Ctt««,  eajwcially  the 
partially  Kaccerafiil  ones,  may  have  continued  to  improve  lnt.(*r.  < treat  iin- 
provemcnt  may  be  confidently  expected,  and  no  case  must  be  despaired  of 
until  flcvenil  yeara  have  passed.  The  operation  nhould  be  nrxlertakcn.  how- 
ever lonij  the  time  may  Ix'  that  ha>»  claiiacd  since  the  injury,  and  boncrrr 
marked  may  Iv  the  atrophy  <:"f  the  paraly»*i*d  uiuscli*. 

t.  Treatment  of  the  Paralysed  Idmb. — In  all  those  casn  in  which 
nerve  is  not  completely  dividetl,  trcutment  of  the  paralyzed  parts   is  alotM* 
jiossible,  the  object  iH'in^  to  prevent  wasting  and  Xm  maintain  the  nutrition  of 
the  limb  in  such  o  way  that,  when  restonttion  of  the  non'c  takes  plutv,  ihr 
mUAcles  shuli  l>e  in  a  stiiti'  (41  re8{>oiid  to  the  intluenue  of  the  will.     Much  can 
Ik*  done  by  judicious  treatment  to  maintain  the  temfiemture,  U»  avoid  thii 
fomiation  of  chilblains  and  other  sores,  to  prevent  tlie  de\'e)opmcnt  of  de- 
formities, and  in  rliildren  or  young  subject*  t<j  kecfi  np  the  in^iwth.     In  tmler 
to  keep  up  the  nutrition  and  to  overcome  the  confr&stiou  «hi<.'h  ia  always  mri 
with  in  the  [Miralyzed  part,  it  must  be  made  of  a  bealtbr  red  colour  at  loatl 
twice  a  day.    There  is  no  more  eflicient  meiois  of  doin^  this  than  tb«  use 
of  the  continuous  electric  current.     The  spon^  oonnectrd  with  the  positive 
|H>lc  of  the  battery  may  be  applied  over  the  oouth<-  of  the  nerrea,  vs'  ' 
limb  ip  freely  sponped  with  the  t)ther.     At  thr  same  time  each  sepam 
iihould.  if  possible,  be  nimle  to  contniet  by  slow  interruptions  of  the  taunvnt. 
In  a  minute  or  more  the  whole  paralyzi-d  i>art  will  l)ecome  i»right  n.iL     In  tlir 
absence  of  the  Imttory.  much  may  Ijc  done  by  properly  applied  rubbing.    Tbe 
\A\xi  should  be  can.'fully  protected  by  warm  olothin^r,  and  the  patient 
\ic  encourai^cf]  to  use  it  tut  nmch  aa  possible.     If  only  a  single  groop  of 
is  pariilyted,  proficrly  dejtif^iifd  appamtoK  niay  be  n*quirwl  to  ovenncne  lb*? 
deformity  which  euKuet*,  but  thiK  should  never  be  uhinI  if  it  can  be  aTuidnl.  .4* 
fl  ititerfen!S  to  snmc  extent  with  the  use  of  the  limb. 

TnAi'MATir  Nk('ihtib. — This  disease  amy  follow  almost  any  injury  vi  a 
lier\'e.  It  is  motit  eomrnou  in  eivil  practice  as  the  a*Hult  of  bmi:ses  iir  stnuMt 
and  is  •ometimrs  eonnoi'icil  with  ;;f>ut  or  rheumatism.  In  wounds  it 
arises  unless  union  hiut  taken  pl»c<'  i>y  the  second  intention  with  in 
and  suppuration  ;  and^  ixmsefpitntly,  it  is  a  faro  affec'tion  in  ampntatm 
stnmps.  In  gunshot  wounds,  in  which  the  nerves  are  often  cootiMsd  aod 
partially  dividwl  and  in  which  the  wound  almost  always  heals  with  foppontiocu 
it  i*  m-'ro  rommon. 

Pathology. — Acute  inflammation  may  alTect  a  nerve-trunk  in  the  Mi|fhp 
bourhotx)  of  u  siTpptinkltrig  w^und  ;  the  nerve  is  swollen  and  congvated,  thcft 
is  infiltration  of  its  connciTtive  tissue  with  intliunmatory  producla,  aod  iKr 


1 


fihirvB  llK'inaelv&fi  may  exhibit  deirencrrttivi-  clmn»?cs.  In  chronic  infliuiinmtion 
wc  find  ao  overfirrowth  of  the  connective  tiasue  of  the  epineuriuin  and 
lieriocurium  :  whilst  in  the  later  Staines  the  Hre<ilar  tissue  iu  the  fasciculi 
lieoomeft  itffcctod,  and  degeneration  of  the  nerve  fibi'es  occurs.  These  changeH 
are  wl'II  »een  in  Fig,  1  j/i,  from  a  ease  in  wliioh  Sands  and  St'guin,  of  New 
Vork,  excised  the  cords  of  the  hracJiial  plexus.  The  chanp:e8  of  chronic 
iTnnmatic  nenriiis  tend  slowly  to  ascend  the  nerve,  and  may  even  extend  to 
the  Ci'rd  and  tjive  rise  to  aclerosis. 

Bymptoua.— Tlie  s^nnptorns  of  truninatic  neuritis  are  intense  pain  and 
tenderness  in  the  line  of  the  aflected  nerve.     Sensation  is  variously  mcNliHed 

tin  parts  supplied  hy  the  nerve;  there  may  he  numbness,  or  tinjrhng,  or 
lia  ;  ill  other  cases  theiv  may  K*  intense  neuraljric  pain.  Occasionally 
there  are  spasms,  but  more  commonly  there  is  weaktiess  or  ijuj-alysis  of  some 
of  the  muscles  supplied.  Poore  has  shown  that  in  a  considerable  proportion 
of  the  oaaes  wliich  have  come  tiuder  his  cArc  for  loss  of  \VTitiug-power,  tender- 
been  found  in  the  course  of  some  one  or  more  of  the  nerves  of  the 
on  tnicin*^  the  hi.st<>r}',  the  urigin  of  the  afleciion  Wits  frequently 
found  t<»  be  a  strain  or  other  injury.  In  tme  case  recoixled  by  him,  the 
whole  brachial  plexus  in  the  axilla  became  intensely  bender  after  a  violent 
»tmn  of  the  slioulder.  The  patient's  sufferinjjjs  were  very  gi-eat.  and  nothinjr 
pive  him  mnch  relief.  .\t  last,  after  prolouged  rest,  the  s^mipttmis  subsided,  and 
it  was  then  found  tlnit  the  serratus  n]ai;nu8  was  pandysed.  Finally,  this  also 
>V(Tid.     In  hysterical  patients  the  symptoms  are  often  greatly  ex  atjiyerated. 

Treatment. — In  the  early  and  painful  stage  of  the  di^/aw,  electricity 
ft^gruTatos  the  mischief.  The  tender  nerves  should  be  freely  blistered,  and 
the  affected  limb  kept  at  perfect  rest.  When  the  symptoms  are  less  intense  a 
long  strip  of  capsicum  plasUT  applied  along  the  line  of  the  nerve  gives  much 
relief.  If  any  constitutional  condition  such  as  gout,  rheumatism,  or  syphilis 
can  be  detected,  it  must  iie  tivatef]  by  npprctpriate  means.  Those  cases  are 
alwaya  chronic,  often  lasting  many  months  before  the  symptoms  disapiniar. 
Id  others,  all  milder  means  having  failed,  surgical  operations  of  various  kinds 
IittVe  \tevti  undertaken  for  the  relief  of  the  patient.  These  operations  are  of 
three  kinds: — I.  Excision  of  the  bnlbous  ends  of  the  nerves  in  cases  of 
jivuritis  following  amputation  ;  2.  Division  or  excision  of  a  portion  of  the 
nerve  ;  and  :t.  Nerve-stretching. 

in  of  the  Bnlbous  Enda  of  the   S'erves. — This  has  Iteen 

undertaken  usually  under  the  imjtresBion  that  the  buIlHtuH  t-nd  was  the  seat  of 

mischiL-f.     Iu  some  cases  no  doubt  a  painful  stump  is  due  to  implication 

the  enil  of   the  nerve  in  tiie  cit^atrix,  and  then  relief    is  given  by  the 

operation.      If    however   the   symptoms   are  due  to  true  chronic  ascending 

neoritia,  this  operation,  although  occasionally  giving  relief  for  a  short  time,  is 

1  never  productive  of  a  cure. 

I  i.  IH-riaion  or  excision  of  portions  of  the  Nerre. — The  smaller  nerveit 
[cjf  Ihv  luubs  ftave  rt-puatt'dly  been  ilivided  or  partially  excised,  in  esses  of 
peivisteat  traumatic  neuralgia.  The  larger  nervous  trunks,  such  as  the 
^median,  musculo-spiral,  aiul  utnur,  have  been  treated  iu  tiie  samtf  way  in  tiie 
1  upper  limb  i  and  the  external  popliteal,  and  even  the  sciatic  nerve  in  the  hiwer 
'  '  '  is  Iteea  partially  excisLMl  as  a  last  resuurce  in  extreme  cases.  Those 
Ai  have  in  some  ca-HCs  effected  a  permanent  cure,  in  others  they  have 
^4iasn  toUowed  by  only  temporal^  relief, 

■  v.. I      t  K  K 
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Stinds,  of  Xi'w  York,  removed  a  neotion  of  the  wliok*  braoliial  ploms  cte 
U*  the  exit  of  tlir  lUTves  from  the  spiiiul  r-ohiinn.  This  wils  dune  in  a  ltd  »pnl 
ei;;hl<'o?i,  wliose  ri;rht  jiriii  had  heeii  ncriuuslv  iiijiirc<i  in  tiriii;:  \\  Miliite.  Tbc 
urm  was  HnipnUtcd,  hut  the  pntieut  sutlerod  the  most  affoni^inI?  t<»rture  fmni 
chronic  nerve-lesioii  hi^di  up  in  the  limh.  So  great  were  bin  Hufferingo  tkil  \w 
lMi*»mc  imcontroUahle  in  his  actiona,  and,  although  perfectly  ttaiic,  pi\c  wnt 
lo  Hts  of  thi-  most  intense  excitement.  Thr  of^ration  coii(ii«l<yl  in  niiikinffin 
incision  iihtnj^  thi;  outer  lK)rder  of  the  rijrht  ftteiTKt-mastoid,  and  a  tmn^rcna 
one  followinj:  the  line  of  the  clavicle.  The  J-shujicfl  tiaj»  wiw  lurncil  np.  tlir 
carotid  »hcnth  and  its  cootentB  carried  to  uue  fiide.  and  tlie  bmchial  pleint 


Kk.  IS^  — 9c<>tiMi  fHiut  Lowrt  Conl  nf  RmrhiAl  rivma  near  niti<rrprt*>hnil  I'nniiiWu,  «l*(iwii^  tt*  I 

n    Eir<  fll.  •IiovImh  ■trniililcil  thtv*  |r||\'lm  nut  murli  Unff*  unJ*T  900  dlBA. 

il  tier**'  ttii-lft  't-J  tllun);   t^ry  ifm  au*^  rylttiilert  prvMnit      TI»m 

•''.   Sim  .  >ilti»>ni  liv  iitrrKMmltt  uf  •'tMlunvurtiliu. 

'<    Uvi  KliFAUtft  itl  f«*t'ifnn  l)t>  J[tli)pT  itttttitrt- 

<.  DtUi.  -  -■>.  .--i ...-  .-•!  <  uiitiri-Ura  tlMUr. 

**.  Y'llnw  ynnuUr  pifon^tit  1>  inx  in  ftrvoUr  !)■«••,  mmUy  iu  u>l|;btwtiua4  Mt  •■■■fe. 


expotted.     Tiecoi  fully  a  quarter  of  an  inch  in  length  were  cut  oat  f rocn  iW 
four  lower  cirvicftl  and  first   dontal  Dcrve«,  and  from  one  of  three  Kip,  \A\ 
was  taken.     (\in9id('rHhle  relief  from  sntTerin^  fullowcd  the  operatitm. 

K.  Vertre-Btretching'. — This  operation  was  introdaoed  hj  Xuesbaum  JitiJ 
iimmIc  ot'rnMitiri;:  intense  nenruljirin  following  injary.     In  a  raae  of  thu  lii 
nnVrtinjj  thi*  nnn,  und  n-fiultinj:  fmrn  jrunshot   injury,  he  cut   down 

!lched  the  uinur  nerve,  then  the  uervea  nummnding  thfi  braohtnl  arlHt;] 

d  laflily,  the  brachial  plexus  itaeIC      The  result  was  a  pcrf*?<*t  cun 
Uien  the  opuralion  has  been  extensively  practised 

Under  the  muue  of"  nerve-«tretclung  "  two  distinct  opomtioiwun  i:i.  nu 
In  o|x*m.tinjj:  (tn  the  lnrjn?r  IrunkM  the  nt-rve  Ih  exp(>fh-<l,  cleanly  iaotatnl  fur 
inch  or  more,  and  forcibly  stirtchcd  either  by  pausing  the  fiD|;cr  bencalli 
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tlio  cane  of  the  sciatic,  or  liy  tneaiiH  of  a  lutiik  :  Uiit  un  Hccnunt  of  the 
Ik'  nnd  strength  of  the  nerve  its  pf»\ver  of  condtictioii  is  never  completely 
?«troye<l,  even  if  consiilemble  force  Ite  used,  although  there  may  be  some 
odification  iu  its  function.  In  operations  on  the  smallur  ncrv(^g,  as  the  fauial, 
ic  neire  ia  exposed  and  strett^hed  with  a  hook,  and  it  will  always  be  found, 
moderafv  forot'  be  iJ8e<i,  that  conducting  power  is  as  completely  abolished 
I  if  the  nerve  harl  b<H'n  divided.  This  openition  is  therefore  equivalent  to 
JAisinti,  the  only  diflerence  iK'in*^  that,  as  the  continuity  of  the  »er\'e  is  not 
Btroyed,  restoration  of  fnnction  is  certain  to  take  place  sooner  or  later 
The  mofit  complete  acx)onnt  of  nerve-8tret(*hin<*:  iu  the  English  lanj^uufre  is 
it  given  by  Marshall  in  the  Brudshaw  Lecture  tlelivered  at  the  Royal  College 
Snr;re<^^tn»  iu  ISK:S,  to  which  the  reader  is  referred  for  fuller  iufonuatiou  on 
?  subject, 

Xervos  pi>89e«8  but  slight  extensibility  and  elasticity,  bat  their  cohesion  or 
rengtJi  is  very  j^rcttt.  The  breaking-strain  of  a  nerve  varies  necessarily 
th  its  size.  Thus  that  of  the  supra-orbital  is  said  to  be  about  six  pounds, 
K*  a  healthy  sciatic  will  support  l*s  of  the  weiirlit  of  the  liody,  or  in  a 
Uhy  man  ahout  i'7't  lbs.  When  a  nerve  is  steaililv  sta'tched  loui^itudinally 
lib  moderate  fore*-,  the  strain  is  borne  at  first  almost  entirely  by  the  fibrous 
ue  composing  the  sheath.  The  nerve-fibres  are  straightened  and  tbe 
«  Vietwcen  them  narrowed,  and  thus  the  vessels  and  lymph-spaces  could 
S  sr|ue«zed  and  emptied  of  their  content>!.  AMieu  the  strain  is  increased  to 
lit  tW(j-thihls  uf  the  breakintf-struin  iind  continued  for  Bomc  minutes,  it 
to  act  more  directly  on  the  tubules,  and  protluces  very  definite  changes 
their  structure.  The  first  effect  observed  is  tissnring  or  cleavage  of  the 
Nlullary  sheath.  A  still  more  forcible  strain  causes  the  medullari'  sheath  to 
hrokt^n  up  into  irregular  mosses.  If  still  yix-ater  force  be  applied  the  axis- 
lindcr  and  the  tnbular  sheath  may  be  ruptured.  This  degix'e  of  injury  can 
lly  tic  inflicted  in  a/!tual  practice  when  strett^liiug  a  large  uene  by  longi- 
ioal  traction  with  the  finger  and  thumb.  In  stref^ching  a  nerve  traos- 
with  a  hook  the  medullary  sheaths  are  commonly  niptured  and  dis- 
at  the  point  of  prvssnre,  and  the  axis-cv tinder  ruptua'd,  the 
ity  of  the  nerve  being  thus  practically  internipte<l. 
rationale  of  ihfi  fff'fcin  of  nerve-st retelling  for  the  relief  of  chronic 
^VBB  first  suggested  by  Marshall.  The  ffu't  that  in  neuritis  the  nerve 
fe  tender,  and  that,  as  a  rule,  the  pain  is  not  referred  to  the  parts  supplied 
the  oiTected  uervu.  led  him  to  the  conclusion  that  the  nerve-trunks  must 
tain  nenwiry  fibres  distributeil  in  their  sheaths,  nr  rierri  narvurum.  At  the 
le  (his  RUgsrestitin  was  made,  although  sympathetic  fibres  accompanying 
venels  had  been  demonstrated  in  nerves  by  Sappey,  no  others  had  boeu 
DOfTtiiicd,  Victor  Ilorsley,  following  up  MarnhaH's  suggestion,  hns,  however, 
Bttriy  shown  that  short  meduHated  fibres  terminating  iu  tactile  corpuscles 
it  in  the  f»erinonriuni  and  epineurium  of  all  nerves.  The  pain  and  tender- 
it  in  the  tn-rves  in  neuritis  may,  therefore,  bo  explained  by  the  pressure 
m  tho«c  nervi  nervorum  by  inflammatory  exudations  and  new  connective 
fTir.  In  stretching  a  nerve  the  stniin  is  first  borne  by  tbe  sheath,  and  it  is 
antil  very  considerable  forcte  is  applied  that  the  proper  tubules  of  the 
Te  begin  Ui  nulTer.  It  is  easy  to  uudemtand,  therefore,  how  the  nervi 
m  nunifyiug  in  tlic  fiheath  may  be  strained  or  mptured  to  such  an 
^Dt  as  to  destroy  their  condiicting  power,  and  thus  render  the  nerve  itself 
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iNiwrr  r»f  th4  nerve  to  tmngmit  ■enMrjoiA 

'••^t9  ly"  n^rt't-ntrt'irhmf}  are  the  *ao»e  a«  those  of  oUief 
.^.     If  force  Enflicient  to  liigiutcgnto  the  mi.*dnlhir7  shooli 
I  A  thv  citoducLtrity  of  tho   D(4Te  is  used,  the  dec^neniitr 

1  ^     '.  .!  ;ls  0('carrin;r  iift^T  section  ofa  nerve  tiike  pboe. 
,  ..j^aLu'u    jf   ITerre-StretchiiLg. — The  ncrvu   is   <'X]xKit«d  \rf  m 
lUiiMOM   (wj-iiJU-l   U>   tU  <!<>ur^*,   unless   this  would    tioetllvfidy  duiiiap.-  nta^ 
fc»..r.iiitr  iMirlit      It  must  bo  wparHttxi  clenuly  from  the  fat  «nd  Hpi'lnr  XtmB 
*i  ■_.  ii  for  A  sufficient  distance,  and  then  raised  from  iU  he'd  with  i 

Mum    iMM>k  Ml-  with  thr  fore-finger.     If  the  nerve  W*  of  snlHHeiit  aixe  it  s 
«>ti».ul  Wtim-fti  thi>  finj>er  and  thumb  and  Kioady  traction  maile  upon  ti,aAmiidi 
ill  the  direetioii  of  ILm  eours*\      It  should  tie  Ktietched   (»uth  t«illn* 
th  .  >  mI  oentri|M^tAll\\  and  \\w  traction  should  lie  mainlaineil  for  about 

\\\v  minul(4  iu  each  direction.  In  the  caHo  of  a  small  nerve,  such  aa  one  of 
I  ho  UniiipheK  of  the  fifth  or  the  facial,  two  hooka  are  paraed  beneath.  «tii<A 
arr  Ihrii  M>}wnited  from  cat-h  other  with  iiuf!iciiMit  foree  thorou^rhW  to  fUtttt 
the  trunk  without  actnaJly  ttjaring  it  across.  The  foree  to  l»e  uatid  neceMuil? 
varikw  with  the  siait*  of  the  nerve.  The  sciatic  may  aafcly  lie  9tn-tc*bed  wilb 
a  foro«  of  thirty  |H>nnds,  which  in  about  118  much  a.s  ran  be  exerted  wIm 
Kruf^'inR  the  nerve  between  the  tin^^T  and  thumb.  In  a  fVi^h  dewi  bod/ 
thi-  head  may  l)e  mis<'d  l>y  a  ho(jk  under  the  facial  nerve  without  teariaK  H 
aiTtiHt,  hut  a  smaller  def^ni.*  uf  force  must  be  used  in  operalitig  uit 
biidy.  The  Surgeon  must  uj*e  his  judgment  in  the  force  he  1 1 
■in'tchini;  the  various  nerves.  The  after-treatment  of  the  wound  pnaMrt* 
u<ithing  peculiar,  but  every  cflort  should  be  made  to  secure  uuion  by  tbrft* 
intention,  otherwise  the  nperution  may  serve  as  a  siartin^-poiut  for  neoritiii 

fUmtUfSs  nerve-Kfr^Uhinij  has  been  sugrgested  in  the  awe  of  the  tcistic 
This  18  done  by  flexiuR  the  thit^h  upon  the  abdomen  whih*  the  knw  u  b«t 
The  It!^  iH  then  ^nuiually  but  furciby  extended.  In  thin  poeitioti  Uw  icaair 
ncrvr  is  thoroujrhly  put  on  the  sirvt^'h. 

Phyaiological  Effects  of  ITerve-Stretching. — It  may  at  once  lie  iUt«l 
timt  thf  elVcci  of  stR'tchiiij^  a  smiill  iicitc  on  a  blunt  hiNik,  e\un  if  only* 
moderate  de»^rie  rif  force  Ik.*  nw<i,  is  completely  t^  iitterrupt  ibt  phr)»iol«'*i'* 
continuity,  abolishint^  scuMation  or  voluntary  motion  or  Ix^th,  ao('4ir>; 
nature  of  the  nerve,  in  the  parts  supplied  by  it.  In  the  t»Ne  of  n  U:,...  ^ 
stretcJicd  l»etween  the  fin^'er  and  thumb,  a  slight  stretchint;  SM^ma  to 
its  comlnctin^  power  to  sensory  and  motnr  imiiulsesof  all  kinds  A 
pnll  impairs  the  function  of  the  Kensttry  Hbres,  causing  numbniMt,  or  «n** 
i*fimpleie  annwthcFiiti.  and  if  still  more  forci>  be  used  motor  pttmljnis  nay  ^ 
induced.  There  is  no  couoUisive  evidence  that  nerve-fitrotehiDfr,  liovrMf 
forcible,  finnluces  any  mechauitml  or  fiinotioual  etfect  on  the  nerrc-oeiitfM. 

S«aiilt«.— Nerve-slretchintr  has  Iteen  einploycd  in  a  ^n\^t  variety  <if  diMtf^ 
U'l^idrx  •  tumt  of  true  neuritiK,  and  thejsr  will  bo  referred  to  ib  aufcaeqil^ 
ehapti'i^.  Mhle  of  ,'ili'  eiu*cs  rollccttd  frt>m  variuua  9ouit*» 

In    1^4  <.'  'IV  wart  f»erformed  f»ir  neuralyia  of  the  Opfxr  ^ 

tower  hmi»»  and  wert»  probably  caatrs  of  true  nerveHitret<*]iing  wicboat  xt^^f 
i)tion  of  the  physiologir^l  continuity  of  the  nerve.     In  lOA  llie  oputiuv 

ttlteii  in  a  core,  in  "iVt  it  )^ve  rine  to  |M'rmanent  im|)tTiTeiiunu,  in  111** 
I     ^orary  relief,  and  in  \)  it  failed,  and  one  of  tbuae  tenuiiuited  ia  ibe  4a^ 
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Hu*  paiit'Dt.  Xerve-stretching  seems,  therefore,  in  the«e  cases  to  be  very 
ict«AsfnK  and  as  it  is  practically  free  frtim  (Ln»ger  it  should  always  be 
lopted  when  milder  means  have  failed. 
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roXTTTSioss, — Muscles  are  frequently  bruised  by  violent  blows  or  fiills,  n 
[lew  fibn?8  being  ofttn  ruyitnred.    The  chief  siflrns  of  this  injury  are  a  sense  nf 
kbility  to  use  the  muscles,  and  great  \mn  on  attempting  to  do  so.     There 
ttDderness  on  pri'SHure  over  the  bruisctl  9ix)t,  but  juissive  movements  do  not 
in  so  long  as  they  do  not  put  the  injure*!  fibres  on  the  stretch.     By 
f  cut  ion  t/>  these  points,  it  is  easy  to  distin.iniish  these  injuries  from 
[frnctnn.-s  of  neighbourinjj  bones,  which  they  sometimes  resemble — especiallj  in 
l»e  neiirhboQrhood  of  the  shoulder-joint. 
Sprains  or  Strains  of  muscular  parts,  without  ruptorc  of  tibres,  are  of  verj- 
iDion  'tocurh-noe,  c.^j>eoially  about  the  shuuldpr.  the  hip,  and  the  loins,  and 
iu'compattii'd  by  much  piin  and  stiffness,  and  by  inability  to  move  the 
Wh*^n  thry  ixrcur  in  rheumatic  subjects,  these  injuries  not  unoommoDly 
rise   to  severe   and  persistent  symptoms;   painful  atrophy^  ri^^idity,  or 
poralysis  of  the  iujuivd  muscle  bein^'  induced  in  some  cases.     It  is  then 
pollen   difficult   t*'  determine  how  much   is  due  to  the  direct  strain  of  the 
,  and  how  much   to  chnmic  neuritis  resulting  from   a   simult-anoons 
kin  of  the  nerves.     When  complete  atrophy  of  a  muscle  preceded  by  much 
in  follows  ii  strain,  it  is  probable  that  the  nerves  have  been  implicated  in 

injnrr. 
In  thi*  Treatment  i)f  these  accidents,  whon  recent,  it  will  be  found  that 
[tifftjiim:  or  nilthm^  thr  jxirt  with  a  stimnlatinjr  embroc^ation  •^ives  relief,  but. 
the  piiin  he  severe,  the  ajtplicntinu  of  hot  fomentations  with  rest  is  more 
"fTectonl.  In  the  later  stat'cs,  blisters  applied  Ut  the  points  at  which  the  pain 
IS  most  severely  felt  are  ollen  beneficiaL  If  the  injury  oc*cnr  in  persons  of  a 
rUrumetic  diathtwis,  tho  effects  are  much  more  sevt;re  and  ijersiattnit  than 
tti  iho«  who  arc  otherwise  constituted.  In  such  jh-Tsous,  douihes.  frictions, 
i«nd  pttwivi'  motion  will,  after  a  time,  l>e  necessiiry,  together  with  proper 
-xinstitntional  treatment.  In  strumous  subjects,  a  sprain  may  leml  to  the 
ilevelopmcBt  of  very  serious  inflammations. 

MuBcIen  that  have  bec*n  sprained  sometimes  nndergo  a  spocics  of  rigid  atrophy, 

wtth  ni'irh  impairment  of  motion  of  the  limb  or  joint.    In  such  cases,  fricti<m«, 

iiid  above  all,  electricity,  will  Im*  found  useful. 

'  UK  OK  TUK  SuEATU. — It  occiu'iionally  hap^>ens  that    the  sheath    is 

rDpCarnl,  »o  that  the  belly  of  the  muscle  forms  a  kind  of  hernial  protrusion 

■' '  •'      r-^rture.    This  usually  happens  with  the  biceps,  or  the  extensors 

<  *T  the  rectus  femoris. 

'\    OR    Disn.ArKMKNT   OK    MrsrLKs   OH  Tkndoxr. — The  long 
'.■  t.  ;  ta  of  the  forearm,  and  the  complicoited  imcs  «)f  the  back  with 

chHr  iRnnmcrable  tendons  and  bellies,  and  all  tendon.s  lyin^  in  ^ooves  in 
'Kinra,  mtj  liable  to  Ik*  displared  by  some  sudden  and  unusual  movement.  The 
.••cKittnt  is  popularly  spoken  of  aa  a  "  rick."  Thi-  chai-acteristic  features  of 
Uw  Mcideot  are.  that  durintr  some  forciblu  movement  the  patient  feels  a 
gajjen  aevexv  pain,  liH*nli£ctl  tu  u  iiin«rle  sjK)t,  and  at  the  same  time  finds 
hioMttlf  inuble  to  execute  certain  movements.    The  Surgeon  in  the  majority 
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of  canoDt  by  narofnl  cxiuninatioaand  by  noting  exactly  wluU  niovetnent 
i\w  piiJn,  will  Ik*  ul>le  to  ascc-rluiii  wliiuh  is  the  ull'tH'ted  nmsdr.  A  dixpUcnl 
nupcrfiuiuJ  U'lidiiu  may  >>o  Ml  rmivin^  in  itA  abnormul  fliuiutiou.  CAlkoda 
laid  down  tli'.-  following  rules  for  tho  treuiment  itf  this  injury.  Fiwt,  fcutded 
hy  the  pnin,  decide  aw  to  the  muAcle,  or  dictation  of  a  ujuscle,  whirji  u 
proliiilily  tliu  soat  of  the  injury.  Secondly,  relax  the  muficio  an  fur  a«  poisihk 
hy  putting;  the  part  in  the  ]>osition  which  wonld  be  indtictt]  by  its  full  itm- 
Lrucliou.  Thirdly,  by  Bnn  nianipntution,  such  aa  by  rnbbin*;  with  thr  luoti. 
or  by  kni-a«lin<^  witli  the  thumb,  cudejivonr  to  n'placc  it.  Konrtbly.  if  tbii 
fail,  tnidce  prctwure  over  the  puit  whilst  you  umke  the  patient  cuniract 
muscle,  or  if  he  cannot  do  tluK,  put  the  part  ^Ullden!y  in  such  a  {Kieiition  i 
Ktivt4^-h  the  muscle.  Tbejse  manipulations  must  bo  doue  without  auanH'Xt 
as  we  need  •guidance  from  the  seniiiatiouH  of  the  patient  and  the  aition  of  tUs 
aflbctcd  muscle.  ItcplnoMnent  in  neldum  jwiiwible  atlcr  two  or  three  weeki.  If 
tlte  condition  is  left  unrelieved  the  pjiitA  seem  to  accommc*dat«  theinHelveft  t#> 
their  new  positions,  and  the  pain  tiubnideH.  but  Home  |tennunenC  weakncacf  nuj 
remain.  The  urrident  \a  always  likely  to  re<*ur,  even  if  the  dinjihiocment  hv 
be<'n  fiucf-esslully  iv-dncetl. 

The  following  are  the  chief  situations  in  which  chJR  accident  has  been  rod 
with  :- 

The  Xiong  Teadoa  of  the  Biceps.  In  a  catie  of  this  kind  dcvcnM 
by  (.allender,  Ibciv  was  ^ival  pain  and  inability  to  move  the  biceps  or  evfn  tix 
«hoult]er-joiiit.  The  »!hi»ulder  M-rnu'd  to  <lnntp  forwanls.  The  tendon  cuuM 
be  felt  lyinji  nt  the  inoer  side  nf  its  gr»iove.  It  could  be  replace*!,  bu(  ikv 
treatment  would  ketrp  it  in  position.  It  i»  proUible  that  s*<mc  at  leu^i  of  tin 
cases  of  «o^*alled  subliivation  of  the  shoulder  have  been  t'Xaniple«  of  tlu* 
injury. 

Various  Tendons  at  the  Wriet  hiive  Iteen  dispUtwl.     Tl  -iitUj 

n*plao«.d  witlunit  liilliculty  by  the  mcHUs  altovf  described.     Thr  i  <bi 

kept  fixrd  for  about  two  weeks.  i>y  uhmiis  ot'splinta  and  properly  urranjft^pulk 

The  Bmall  Btusdee  of  the  Back,  or  of  the  back  of  the  ntdt,  Aft 
occaeionally  ilisphwed.  Replacement  can  best  l»e  cltected  by  tirm  pra■9^ 
over  the  juiinful  Kp«it,  while  the  |>atieDt  carries  out  the  movement  that  )pv«* 
him  pain. 

T\ut  Tendon  of  the  Peroneue  Jiongne  may  slip  out  of  its  »ht'utlt  Itehui*! 
the  tMiLvr  miklt',  which  ia  torn  in  some  violent  twi&t  of  the  fixit  inwards.  Thi 
a<ii-idtot  i«  liable  (o  recur,  luid  is  often  a  source  of  much  di«oomf<»rt  teil 
(eiDiioniry  lauiene.sM.  The  trcAtinent  nonsists  in  the  tint  instance  of  ahsolsic 
fixation  of  the  fo<^*t  for  souk-  weeks  in  plaster  bandages  or  splints,  Lu  g\Yv  imt 
for  Um  sheath  tu  run^tlidatc.  Ti>  ptvvrni  rtH;[irreuoe,  a  sprioj;  dtp  sbottli  I* 
wiim,  M»  tut  to  pn^sM  the  tendon  ut^ainst  the  tilrula. 

RtPTUUK  A.s'i)  Divi8i0!(. — .SnlK;nt4inuou6  rupture  of  maseles  and  ieiida» 
Do-  T "r  i:rnt1y  ooruns.  not  $o  much  from  any  external  viuleuce  as  fn^u  Hr 
C'  of  the  muHcli'  ruptutin*;  its  own  sul)Stan(x\     Th**  niptnrv  ul.( 

(Hxur  ui  one  i if  four  |Hiiiit»:  in  tbr  muKcular  substjuict?  ilM-lf ,  uei' 

janction  U-twofii  the  uunM-le  and  the  teMd<»n  ;  thnMigb  the  :■-„  .  -.  asJL 
bisUyi  ut  tltf  iHtint  of  insertion  of  the  muscle  or  tendon  into  l>one.  SbdiU* 
fur-:'  ■'  •.  in  :?!  cun'S,  the  rupture  occurred  at  the  |H^int  of  orifrin  uf  ik 
1*1  •!  the  muscle  l;i  times  ;  and  in   the  rtinuinin^  h,  the  mnade  lUii' 

vfUA  toru. 
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These  ruptnrvs  most  commouly  occur  in  middle-aged  or  elderly  men,  wjin 
ve  lust  the  clfuitii'ity  »f  yoiitli,  though  Llieir  physicul  strength  i»  uniinjniired. 
it  the  moment  of  rupture,  the  patient  usimllj  experiences  n  sudden  sliock, 
if  he  had  received  u  blow,  imd  sometimes  heiirs  a  snap.  He  liecomes  umibli- 
o  ust*  the  injured  h'mb,  and  tit  the  part  where  the  rupture  has  cKicurred  he 
pids  a  hoUow  or  pit,  produced  by  the  reti*actiou  of  the  ends  of  the  torn 
uscle,  tlie  belly  of  wliieli  rontmrts  into  a  hfird  liimy». 

These  accideutp,  thoutjh  trouhleswime,  jire  Beidoni  Berioua.  The  tendo 
Achiliis,  the  quadriceps  extensor  of  the  thi^^h,  the  triceps  of  the  arm,  the 
Hoep«,  the  deltoid,  tlie  rectus  al^ominis,  are  the  tendouB  aud  muscles  thai 
ttost  cooimonly  give  way,  the  relative  frequency  being  indicated  by  the  order 
D  which  they  arc  here  placed. 
Muscles  and  ttudons  may  be  cut  across  accidentally  or  purposely  in  almost 
J  port  of  th*'  inxly.  In  these  injuries  there  is  always  a  considerable  amount 
gapiug  of  the  wound,  owing  to  the  retraction  of  both  ends,  if  a  mimde  be 
ivided.  and  of  the  muscular  end  only,  if  a  muscle  be  separated  from  its  tendon 
r  the  tendon  cut  acn>ss. 

Vnion. — The  mode  of  union  of  these  injuries  has  been  well  described  by 
ttgrt.  When  a  tendon  is  cut  across,  the  tipact^  between  the  ends  is  imme- 
i»lely  Hlled  by  a  Mo*>d-clot.  Kxudation  nipidly  fuUows  fmrn  the  vaa^ular 
iiciith  and  areolar  tissue  in  the  ueij^hbourjiowl  ;  the  clot  is  peuetrate<l  by  the 
randering  cells,  and  is  soon  decolorized  and  absorbed,  till  on  the  third  day 
place  is  <K^cnpied  by  a  soft  greyish-pink  mass,  extending  also  into  the  sheath 
lid  surrounding^  the  cut  ends  of  thr  t^-'udun.  This  mass  will  l>e  found  to  Im* 
mI  of  small  niund  wWf.^  with  n  homogeneous  intercellular  suhsUmce, 
with  which  nia^  here  and  theiv  he  seen  some  remains  of  the  blood  dot. 
ipeb  peneti*ate  it  from  without,  aud  it  afterwards  undergoes  the  ordinary 
taniFes  obsen'ed  in  the  developmcut  of  granulation-tissue  into  fibrous  tissue, 
expcrimeuts  u[xm  animals,  i*aget,  showed  that  l»y  al)out  the  fourth  or  fifth 
\y  the  Imnd  of  union  has  Itecome  more  dertneti  in  <tutline, and  forms  a  distinct 
Hike  luBM  between  the  ends  of  the  tendon,  and  the  mica"iftcope  shows  that 
cells  have  lengthened  out  and  become  spindle-shaped,  so  that  the  tissue 
ipeurs  fii^riliuU-Hl ;  in  the  course  <if  two  i\r  three  more  days  it  becomes  t-ongh 
hlameutuufi  ;  after  this  the  tissue  gradually  |X'rfects  itself,  until  it  closely 
ibles  norniiil  t<-n«lon,  though  for  some  time  it  remains  dull  white  and 
uicatricial  in  npjteiirauee.  The  sta-ngth  of  this  bond  uf  union  is  mar- 
i*uf\\  great  ;  Paget  found  that  the  tcndo  Achillis  of  a  rabbit,  six  days  after 
division,  requin-d  a  weight  of  20  lbs.  to  nipture  it.  In  ten  Aivs  the  break- 
rvight  was  .'>«;  lbs.  Oivided  must-lea  unite  in  the  same  way  as  tendons 
quiekly,  and  by  a  fibrous  cicatrix;  \Velx;r,  iiussenbauer  and  others 
»rer,  recorded  observations  which  tend  to  show  that,  under  favour- 
eooditions,  gradual  regenenitioD  of  moscular  tissue  may  take  place  in  the 


Treatment. — The  principle  of  treatment  in  these  cases  when  the  iujui7  h 
'>u»>  is  extremely  simple  :  it  consists  in  relaxing  the  muscles  by 
-^»  as  to  appnixiuiate  the  divided  ends  ;  and  in  mainiaiiiiug  the  limb 

ch)8  position  for  a  sulBcient  length  of  time  for  union  to  take  place.  If 
relaxation  be  not  attended  to,  the  uuiliog  bond  will  be  elongated 
E,  aod  pcrha}kS  altogethet-  inefticient.  Stilfness  and  weakness  are 
for  many  months  after  uuion   has  taken   place  ;  very  commonly. 


"I"  '■  ■■  -^   *l.<'alh.  ;tr:'l    "I'  H.l*  ' 

ti.-    ■  ■:..'ir-lM'-.  toll..\\Ml  l.y  ?;-■!  ■:■ 

^'i|-  *:;jil>|in'  s^  i.t"  tin-  |':il'v     1'  ' 

i:i:  :  ■  Mtrn-lit.  lli-*   :m|!ii  ^i«i'  ^   ;:i  *"  '• 

!■;-  :  :irl  iiii'l'-r  itii  :iii;i-srln-i:i;.     \\\  ' 

1'  -.v;!!    Ill-    no    f;:ir    nl    li':i:ii:-    tl:'- ;.. 

•  .'Mvitiiinl  liiiif-l  In- [  !-.':il  -il  liv  iin:..-!    ■ 
i-,:!'"!']"!!!'  silk  ■iritiii'i'.  riiny  U-  .*■•:." 
:   *iiniiM   i.i-  i*|ti-i-(l   .r\.-r  ili'-ni.  :■  ■ 
';i\  tin*  icii'lon.  :iiiit  •  \'r\  'W'tv:  'si  i-i-  ' 
It'  <iiiii«ur;iiitni   liik"-;   |il;i''c  inirti-.-i' 
:mI  of  union,  if  n\i\  is  d- \i|«.|iri!.  i"  ;i  *•  < 
■  :  i-nds  t'orni  linn  :iilli'>i"ns  in  : !  •■  >iiM""-ii.-.i* . 
•.\iiinnl,  iIm'P-   is  'j!T;t!    r:*k   ">f  j;*   i.;i'--i»  ■ : 
■     I.M.S'  iin-olar   lis^iit;  yiirr-iiiniliiiL-   in--  'ir-i:- ■ 
■  .  .iM  acridciil  which  may  1«-  t'»'!I<tui  d  hy  *!.>ij:     : 
ii  mlori,  nr  at  l'a>:  hy  rMcri<iv<'  nui\  i!'-:.*-    :   '. 
^      >. 
^  '.\.iii:ii>    tti    Sn>  lAi,    .Mi>'i.i;>    wn    Trv -a-. 

-^*  .\    .••!  (Im-  tendo  Achillis  is  niiitui-'  I.  iIk*  I--«*  !;in<.>--'' 

:•  .iMii'iii  iiniM>ts  in  ih'-  Ji|'|ih«:iti<»n  -if  un  :i]»}m'- 'i* 
:'  'nn''l  "t"  a  (liiL'-<"<»il:ir  plai'-d  rolirnl  lh<-  th-jh  ai'  V"  '! 
kii<i'.  trnin  which  a  *lia|i  is  altarhii)  [<■  ;i  1>  .>|.  i:i  '• 
hack  «'t*  a  sli|t|M-r  :  hy  shnriciiiiiLr  ihi*  strap,  ih--  '■  _'  > 
U  nt  I'll  the  thiirh.  :nnl  the  \\*n\  ■  \i.  ixii  ij.  s..  i!,..'  l'- 
niliM-lcs  nt'  tli»*  calf  hfcniiic  ('Min|iltt"l_\  n  laM-il ;  I'  ■_•  '.■<•■ 
Aftt-r  this  siiii|il*'  aiii»ar;itns  ha-  l-- ii  i:>'(!  t*";  :-.»  -r 
I  line  weeks  the  paticnl  may  I"*  al!-'\\'-il  u*  -i.  .n  .'. 
wcan'iiir  a  hiirh-heeled  sh*-*-  t'nr  >"iMe  \\i  i-k^  Inn,*  •■. 

Partial  Rupture  of  tho  Muscles  of  the  Calf. 

This  injiii'v  ha«;   ri-cei\eil    th>-   ii.im-  «<("  /.■"■"    /*   ■. 

....     ;!,..    tVfi|Ucncy    with    which     it    iwriiix    :iiii..M::>t     m:iii;--i^r 

■    •.    durint;    that    »jame.       It    runsi^ts  nl"   a    ni|-r!.!<     i.'    .-t'li,.    ..;   • 

:'  ;!.'•  i:a!«triH*neinius,  ii^iually  near   their   iiitachrii«ii'    i--   lii*-  :-:>:•■: 

...    .  ,.|    (Vtis  a   siiiMi'li   jiain.  Ml  thai    h"  may  rhink   h-    hn-.  1 ^r*  .  i 

i  '..til.  and  tinds  he  canimt  lis*-  hi*  Ii*l'.  Saininn-i  a  *m:il:  *■;"'■.!■ 
.  X  f  t'rlt  at  I  hi'  Si-at  *if  tlie  nipllin*.  Oil  the  h-H.-winL:  -"ly  I  hi-  •:■](  >  •:  ■•: 
.•  '  *s  di*«*"l''"*"*'*^  liy  •'Xtnivasatcd  hliMid.  The  ne.tuneiit  I'e.'.imni  •  <l 
\V'"iVii'n  ll«"'<i  i**  t"  t'l*'Vatc  the  liinli  fur  a  !•■«  miiiii:e^.  ;ind  ih'ri  •«.  *■■■ 
■.».«  in  rhi"  SiUue  way  as  fur  a  cimmic  iilcir.  Th'-  -n.ii.i.irii;  '.;>t  i-.  r  i.  *■  ■ 
li-^lillv  appli'-'l  at  *ir8t.  (»n  iIh' third  ilay  ii  rna\  l.e  nrh.A.d  mid  '--a!;!-.: 
i^i^,,v  tiniily.  and  this  must  In- n-iiraieil  at  interx-d--  --f  \'.\..  .r  ili*  ■•  .:..\*  ■*  ■ 
aIhiiiI  twn  ucek^.  The  palieiit  ina\  iiU'Ve  aiHiiit  dii'i!:_'  :'i'-  tr<  .■•ic- ■  *.  : 
iiiiist  avoid  viMh-m  exercise. 

Till'  Quadriceps  Extensor  of  the  Thigh  m:i\   I-    inrti  ;..\i\    ■.   -    • 
/lllM'rf/n/i  into  ill'*  pati'lla,  or  tlie  t'-Mdnii  i.r  iIm    i.-.  f:;-   n  iv    i'     f;i:>*r:-. .;   •■ 
rtf J  Mlr/i    Jilnive  this.     Such   all   ai'ddi-m    «..-.'i;r-   ;t.  i!i-   -am-     ■.  t\   :!;■'  .    •    '■    a 
in   hntke'^i  afrits'.,  imtnel\,  hy  a  \inl'iit  ninMiiinr  •  iV.-n  i..  |.;r\.:.r  :.i  \  i.,  w     ■- 
fk^kfk^S^"  i"*  sfini-liexed.     I'nder  thcsi' cir<';:niM:ii.it- .-n-    ••!   'I:--    i..:i.:*    . 


^ 
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hppen:    the  tendon  of  the  rectiiB,  the  patella,  or  the  ligamentam  iMitellae  will 

ve   \v»y.     Most  cttmmonly  the  put^^llu  is  broken  across  ;   next  the  tetidun 

way,  and   least  frequent-Iy  the  liijainent.     Whrn  the  lendou  jjives  wuy 

pftlient  falls  tm  the  j^round,  in  uua))li*  to  raise  or  Ktiuid  on  the  injured 

nd  ft  distinct  gap  occasioned  by  the  retraction  of  the  muHole  can  1)6  felt 

the  patella  between  the  fleshy  maaees  of  the  vaati,  which  are  very  rarely 

I.     The  accident  is  usually  followed  hy  some  swellingf  of  the  joint.     Owing 

0  the  distance?  to  which  the  upper  end  of  the  torn  tendon   is  retracted,  union 

|By  fail  to  take  |tla<x*,  but  even  if  this  does  i>ccur,  the  nttflchments  of  the 

hsti  remaining  intju-t,  the  patient  sulTers  but  little  inconvenience. 

The  li^meritiim  patelhe  is  n*rely  mptnreil,  and  in  many  apparent  ras<*s  of 

us  kind  a  more  careful  examiniUion  shows  thiii  a  small  fragment  of  the 

ftbella  remains  attached  to  the  ligament,  and  that  the  injury  i?  in  reality  11 

fecture  of  the  patella,     in  many  recorded  cases  the  ruptured  ligament  fails 

I  anito,  ft  wide  gap  bein^  left,  and  the  utility  of  the  limb  is  seriously  im- 

tired. 

Thr  Treatment  both  of  rupture  of  the  tendon  and  of  the  ligament  is  the 
one  a«  tliat  nf  fractured  patella,  viz.  elevation  of  the  limb,  supported  on  a  buck 
l^inc  in  the  extended  pnsition  of  an  anffle  of  about  13.')   with  the  body.     This 
tonftt  be  continued  for  8e\reml  weeks,  when  the  patient  may  be  allowed  to  get 
pont  with  the  joint  protected  by  a  knee-cap.     In  three  or  four  cases  of  this 
icident  which  I  have  seen,  somewhat  troublesome  stiffness  of  the  part^  hiw 
D!?  been  left.     If  the  rnptnred  ligjimentnm  patelln*  fails  to  unite  and  a  use- 
is  limb  is  left,  the  two  ends  may  be  exp>osed  by  a   lonj^ntudinal   incision,  ancl 
Itare*!  together  afltr  having  Ix^n  freshened.    Sands,  (if  New  York,  has  suc- 
Ksfally  p»?rformed  this  operation  in  a  case  which  came  under  his  care  eight 
lonths  after  the  accident.     He  used  silver  antnres,  which  were  left  in  the 
&un<i.     The  cuds  of  the  ruptured  ligament  could  be  bmught  together  only 
ior  sevenil  transverse  incisions  had  been  made  subcutaneously  in  the  cjuadri- 
Ips  »lx»ve  the  knee. 

iJUt  a«»ident  well  known  to  football  players  as  "M/'  pooft''*  is  most  commonly 
Hpl  by  a  blow  on  the  front  of  tlte  thigh.     There  is  a  feeling  of  helplessness 

■  Ihe  limb,  which  soon  pusses  off,  so  that  the  player  can  resume  the  game. 
nghl  laracm'ss  folluws,  with  loailized  tenderness  in  the  extensor  muwles  of 
k  knee.  The  treatntent  oonsiHts  in  strapping  the  pan.  and  recovery*  is  soon 
■mplete.  The  exact  nature  of  the  injury  is  doubtful,  but  probably  some 
IhKUlar  fibrfci  are  ruptured  or  a  partial  paralysis  is  ppjdnced  by  the  blow. 
ISidar's  Sprain  tauy  i>ccur  in  two  situations — in  the  adductors,  and  in  the 
Iprni.d  [•Mtuu)rs  of  the  femur.  It  is  more  commonly  met  with  in  the 
pdnctoni.  It  consists  in  a  laceration  of  some  of  the  muscular  fibres  or  of  the 
hria  oiivering  the  muscles.     It  is  due  to  a  violent  or  spasmodic  contraction 

■  iheM  miuolefl  when  the  rider  is  in  danger  of  losing  his  seat.  The  {win  is 
Kgnvat.  The  grip  is  lost,  and  the  sufferer  is  unable  to  rirle.  When 
^^Bftvmal  rot-utors.  or  some  of  the  rapsulor  musi'les  of  the  hip-joint,  are 
^^HfCa  uf  the  spmiuy  the  pain  and  disability  are  referred  to  tlie  back  of  the 
HBnter. 

■Tbe  trmtmini  consists  in  rest,  and  the  nse  of  a  spica  strap  or  banda^. 
Kh  n  j-uwl  <<vcr  tlic  injured  mnsacle,  so  as  to  compress  it  and  control  its  action. 
uACuration  of  the  Rectiui  Abdominia  Muscle  m:iy  occur  in  the  effects 

■  ciuldbirtli,  or  froni  blows  u[>on  the  abdominal  wall  :  a  ventral  hernia  being 
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New  York,  n-moved  a  sectioD  of  the  whole  brachial  plexni 

if  fho  m*r\'e(*from  the  spinal  mluiiiii.     This  waA  ilon*^  in  li  1«< 

ho.Ni- ricrliL  iii'iii  had  1h*(»ii  wriousiv  injiirt'<i  in  firin*r  »  Halnl**. 

|iinpiitiitc<l,  hilt  the  patient  RiifTercd  the  nioHt  uirtini/in};  txrtun 

ft'Vvr-k'Kioii  high  up  in  thr  liiuh.    So  gri-at  wen*  hin  suircrinj;?}  t 

[incfmtrollnhle  in  his  actions,  and,  although  p«rfcclly  Mine,  ga% 

ttu*  inoftt  intonso  oxcitoment.     Thi-  ripteration  consisto<l  in  niaki 

iil'iiig  the  outer  border  of  the  ripht  stomo-inaBtoid,  and  u  tnUD 

fowinir  iht'  lino  <»f  the  clavicle.     The  J-shapwi  Hap  wiu*  lurn^d  n 

«hciitli  and   iti*  «*ont4*iit8  wirHcd   to   oni*   sidv,  and  tin- bt 


iVf' 


I  Mf  lint'  hill  rir\n»  ftfur  IniiT^rrt'i'nii  »  .iniii.ii, .   -i 
It) 
•V  inn  alnipliifii  Ol-ii'*  (rlrrlcn  nut  uidt'li  Unrr.  '  i'-<' 
iiiiip  uitiln  t\.'i  illnui  ):    ffty  fxw  AJtl*-«'j-lllMl#rB  |nF«i  ut 

■f  f  l>rf«.  wj-Krut'-'I  f^IMt  "Mt«*p«  hv  "»l•♦^:^"►^^l  "f  ci»'ltiii'"irtni', 

'    H   II"  luUim  OlMtj 
> "  •iil'liuini  i4  *r»'| 


<«Tpo!M'f!.  PiKiifti  fully  a  quarter  of  an  inch  in  leiiplh  wen*  cut 
four  Inwrr  dT\ii*jil  nnd  fimt  dorxal  nrrvi-s,  and  from  one  of  t 
was  Uikcn.     <'ousidrrihle  relief  from  sntfcrin^  f<illowed  the  oimtJ 

i\.  VerTd-«tr6tchiiig. — This  operation  was  introdnoed  b% 

mode  of  treatin;:  iiitenHe  nearalgia  followinp:  injury.     In  a  i* 

iLf  the  arni,  and  rcguitin^r  from  jfunMhot  injury,  be 

>  d  tht;  ulnar  nerve,  tb»ii   the  nerves  HUpri>nndinp  the 

mid  lastlr,  the   Itrarliial    plexnit  iUelf.      The  result  WHS  a  (lerfj 

fn  the  operation  has  been  extensively  prvtised. 
Tnder  the  name  of  *"  nene-stretching  "  two  distinct  ojierni 
u|)en4tiu^  on  the  lar^n.*r  trunk;*  the  nerve  is  expOKd,  cl«ai 
ineh  or  rnon*.  and    forcibly  stretched   either  by  p«MDg  Um 
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of  the  BiMatir,  or  b)*  means  of  \\  hook  :  but  on  account  of  the 
nd  strength  of  the  nerve  its  p«:»wer  of  conduction  is  never  completeljr 
"jed,  even  if  considerable  force  l>e  used,  although  there  mny  be  some 
Icstion  in  \i»  function.  In  operationn  on  the  Rinallor  nerves,  us  the  facial, 
srvo  is  exposed  and  strett-hed  with  a  haok,  and  it  will  always  be  found, 
deraU'  force  be  used,  that  oondnctini;  power  is  as  completely  abolished 
the  nerve  had  been  divided.  This  operation  is  therefore  equivalent  to 
tin,  the  only  diflerence  iKtinj;  that,  an  the  continuity  of  the  ner\'e  is  not 
(Ted,  restomtioD  of  function  is  certain  to  cake  place  sooner  or  later, 
ft  most  complete  account  of  nerve-6tretchin*r  in  tlie  Etit^tish  langua(;e  is 
^ven  by  Marshall  in  the  BrudBhaw  Lecture  delivered  at  the  Royal  College 
^e^ms  in  lXK;t,  to  which  the  render  is  referred  for  fuller  information  on 
ihjwrt. 

rves  possess  but  slight  extensibility  and  elasticity,  but  their  cohesion  or 
jth  is  very  jjreat.  The  breakiug-strain  of  a  nerve  varies  neceBsarily 
j|uize.  Thug  that  of  the  supra-orbital  is  said  to  he  about  six  ]>onnds, 
BHte-althy  sciatic  will  support  l*H  of  the  weiirht  of  the  l>ody,  or  in  a 
IT  man  ulKHit  i7o  lbs.  When  a  nerve  is  steadily  stretched  hm^ntudinally 
[Dodenit«  force,  the  strain  is  borne  at  firet  almost  entirely  by  the  fibrous 

composing  the  sheath.  The  nerve-Obres  are  straightened  and  tbc 
»  l^etween  them  narrowed,  and  thus  the  vessels  and  lymph-fepaces  conld 
acezed  and  emptied  of  their  content*.     When  the  strain  is  increased  to 

Iwo-tlnrds  of  the  breakinjL'-strain  and  continued  for  scmie  minutes,  it 

I  to  »i:t  more  directly  on  the  tubules,  and  prmiuces  very  definite  changes 
sir  straclure.  The  first  effect  observed  is  fissuring  or  cleavage  of  the 
llary  sheath,  A  still  more  forcible  strain  causes  the  medullary  sheath  to 
>krn  up  into  irn*j;ular  niiLssf-a.  If  still  ;rrejUer  fnrce  be  applied  the  axis- 
br  and  the  lulmlar  sheath  may  be  ruptured.  This  degree  of  injury  can 
f  be  inflicted  in  actual  practice  when  sta'lcliiug  a  lart^'v  nerve  by  longi- 

II  tructinn  with  the  fiuirer  and  thumb,  hi  stretching  a  nerve  trauA- 
jT  with  a  h'K)k  the  medullary  sheaths  are  commonly  ruptured  and  dis- 
»ted  at  the  point  of  pressure,  and  the  axis-cylinder  ruptured,  the 
laity  r»f  the  nerve  being  thus  pmctically  interrupted. 

ft  rational  of  ths  fiff't'cit  of  nerve-stretching  for  the  relief  of  chronic 
h  wns  first  suggested  by  Marshall.  The  fact  that  in  neuritis  the  nerve 
is  tender,  and  that,  asa  rule,  the  pain  is  not  referred  to  the  parts  supplied 
)  affected  nerve,  led  him  to  the  conclusion  that  the  nerve-trunks  must 
-  vY  fibres  distributefl  in  their  sheaths*,  or  nerri  nervontm.  At  the 
•  L'ueBtion  was  made,  although  sympathetic  fibres  acc(iin|mnying 
BMels  had  been  demonstrated  in  nerves  by  Sappcy,  no  othere  had  been 
^jmd.  Viclor  Horsley,  following  up  Murshairs  suggestion,  hns,  however, 
Bown  that  short  medallated  fibres  terminating  in  tactile  corpuscles 
SVie  perineurium  and  cpineuriinn  of  all  nerves.  The  pain  and  tender- 
il  the  nerves  in  neuritis  may,  therefore,  be  explained  by  the  pressure 
(ilOie  norvi  nervorum  by  inflammatory  exudations  and  new  connective 
1^0  stretching  a  nerve  the  strain  is  first  Uirne  by  the  sheath,  and  it  is 
^B  rcry  ccmaiderable  force  is  applied  that  the  proper  tutmles  of  the 
^vin  t-o  suffer.  It  is  easy  to  understand,  therefore,  how  the  nervi 
^B  ramifying  iu  the  sheath  may  be  strained  or  raptured  to  such  an 
M  to  destroy  their  conducting  power,  and  thus  render  the  nerve  it«elf 
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iiisin«ihl('  without  aboIiNliiug  tin*  t»<>wt'r  of  tbo  norve  Ui  tnuifnnit  9timtjwA 
inolor  ini|iiiIsi'S  through  its  projwr  tnlmlcH, 

T\u'  mrrojuhrf/  rffrrin  of  nrrro-ntti'lrhini]  ftp?  the  wvme  ac  th'rt?r  of  othv 
injuries  of  iiorves.  If  force  suflicicnt  to  (liBintegnite  tlio  rueilnllary  ihMli 
and  to  interrupt  the  conductivity  of  the  nerve  ia  used,  the  dcf^mienlitf 
chimtrc'fl  idrt'ady  descrilted  as  occnrriiiL'  uftiT  sf-ctioii  of  a  nerve  take  place. 

The  Operation  of  Herve-Stretching. — The  nerve  is  rx{>o«cd  b]r  u 
ini'iitioti  fHirulIrl  to  its  ('4>unH%  ii[iI<!K.-(  this  would  ivedlv^sl^r  dututijte  MJK^ 
iHiurin^  \v\v\s.  It  must  l»e  i^rpiirnted  clennlv  from  the  fnt  iind  Annilar  tMW 
mnrrounding  it  for  a  snfficiont  distance,  and  then  raised  from  it«  bed  wiihi 
hlnnt  hook  or  with  th<'  forc-finfter.  If  the  nrrve  bo  t»f  saffiHeut  litt*  it  a 
seized  between  iho  finger  and  thumb  and  Kteady  ti'action  ma<lo  u^ion  iuasmiicli 
aM  poH8i!)l<^  ill  thf  di^Hition  of  itn  course.  It  should  Ik.*  s^lietchcd  Imth  ttotiv 
ftiLTallv  and  centriTtetaltv,  and  tliu  traction  should  lie  muint-nincil  for  abost 
five  minutes  \w  each  dirv^-t^tion.  In  the  oa«e  of  a  small  nerve,  such  aa  fiMi/ 
the  liranchcfi  of  the  fifth  or  the  facial,  two  hooks  are  passed  beneath.  wtoA 
art*  then  sejiiiraled  from  each  other  with  Hufficient  force  thoroughly  to  ^xMtA 
the  trunk  without  actually  tearing  it  across.     The  force  to  Im;  n-  -^If 

varii'S  with  the  sixc  of  the  nerve.     The  sciatic  may  safely  Uf  •  :  wiili 

a  foriH!  of  thirty  |>oundfi,  which  is  about  as  much  \\»  run  be  exerttfti 
Knispinj?  the  ncrvu  between  the  Hnijcr  and  thumb.  In  n  frirsh  dead  \m6j 
tlic  head  may  W  raiwd  by  a  hook  under  the  fiieial  ncTve  withont  tvario^  n 
across,  but  a  smaller  degree  of  fonx*  must  be  naed  in  operating  ou  tbi>  tiriuif 
IkkIv.  Th(?  Surgeon  must  use  his  jud(;meot  in  the  fonx'  he  eiuplon  m 
Rtretchinp  the  various  nerveg.  The  aftiir-treiituicnt  of  tin*  wound  \ 
nothing  peruliar,  bnt  every  fflbrt  should  Ix'  nia<lc  to  secure  union  by  the 
intention,  otherwise  tl»c  *tpemtion  may  servo  aa  n  starting-point  ftir  neuritit. 

flktOfiUsji   tirrvf^^irefrhint}  has  been  su^gL'ated  in  tho  ca»i?  of   ilu' 
This  is  done  by  flcxirtj?  the  thiL'h  npt^m  the  abdomen  whil*-  the  knt«  is  bvL 
The  le^  is  then  i^rudually  but  forciby  extended.     In  this  pueition  the 
nervp  is  tlioroiiphly  put  on  tin*  stivtch. 

Physiological  Hffecta  of  ITerve-Stretcliing. — It  may  at  onco  lie  sfcatal 
that  the  effect  of  sta'tcliing  a  small  ner\e  on  a  blunt  hu"»k,  i'\en  if  oid;i 
moderate  dofrre*.»  of  force  be  usc<l,  is  completely  to  interiupt  it*  pliy^iuliMk 
I'ontinuity,  aMishing  sensation  or  voluntary  motion  or  both,  ai^eontm^l^H 
nature  of  the  nerve,  in  the  ports  supplied  by  it.  In  the  vsiM:  of  a  larirorlBil 
|treiched  between  the  fm^r  and  thumb,  a  slight  stretchinc  Boema  to  incnw 
'its  Rondiictini;  power  to  sensory  and  motor  irnpulsoa  of  all  kind&  \  iftrQiH 
pull  im[Hiirs  the  function  of  thr  Kensory  tibres.  canainj;  nonihtieMii,  or  tVH 
complete  aniBHthcsia,  and  if  still  mure  fore**  lie  naed  motor  piumlyau  ntykU 
imiuccd.  Tbero  is  no  couchisivc  evidence  thiit  m<!rve-stretditii|r,  boOTid 
ttircrible,  firoduoea  any  m(H!haniLml  or  Amotional  effect  on  the  nerve-omtna    I 

SiMraltB. — Ner^'c-Btretchin;:  has  been  employetl  in  a  ^n-at  variety  of  dniH 
ttetiidr-a  luam  of  true  neuritis,  and  thcM*  will  lif<  rrfrrn'd  t**  in  aofaMaiM 
clmpN'ru.     Marshal!  jrivr«  a  table  of  .Mi;  casen,  <  natpoicik 

In   l'>4  of  iJiesr-  the  operation  wiw  fierformed  f"  ^  -    opfHT  «> 

lower  limb,  and  were  prolmhly  casi«  of  true  nervr-^treUdiiu^  wiUiooi  iiiUi- 
ruptioo  of  the  physiolof^ical  continuity  of  the  nerve.  In  IliH  the  opcntion 
reautled  in  a  en  re,  in  2(1  it  gave  rise  to  |iernuinent  improvenwBt,  in  11*4 
Canporary  relief,  and  in  SI  it  failed,  and  one  of  those  tcrmiuftUad  in  iba  4pll 
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ioiit.     Nen-o-strt'tchinjj^  seems,  thci-efore,  in  tln;80  cases  to  be  very 
iful,  and  88  it  is  pructicatij  free  tVoia  danger   it  shuuM   iilwajB   be 

then  milder  means  have  failed. 
lOKS. — Muscles  are  frequently  bruised  by  violent  bUiws  ur  falls,  a 
rPBS  being  offen  ruptured.  The  chief  signs  of  this  injury  are  u  sense  of 
ty  to  use  the  mnsoles,  and  great  pain  on  attemptinj^  to  do  so.  There 
leruess  on  pressure  over  the  bruised  sfHit,  but  pa-ssive  movements  do  not 
pain  so  long  us  they  do  not  put  the  injured  fibres  on  the  stretch.  By 
I  attention  t«»  these  points,  it  is  easy  to  distinpiish  these  injuries  from 
rw  of  ncighbonriof;  bones,  which  they  sometimes  resemble — especially  iu 
i?rhbourhood  of  the  shoulder-joint. 

Aixs  (ir  STRAIN'S  of  muwrular  parts,  without  rapture  of  fibres,  are  of  very 
m  ixvnrrLMice,  i«pecially  aliout  the  shoulder,  the  hip,  and  the  loins,  and 
oompiinitMl  hy  much  piiin  and  stitrncss.  and  by  inability  to  move  the 
When  thry  oceur  in  rhenmntic  suhjects.  these  injuries  not  uncommonly 
i«j  to  severe  and  persistent  symptoms  ;  painful  atrophy,  ri^dity,  or 
aralysis  of  the  injured  juuscle  being  induceil  in  some  caees.  It  is  then 
difficult  tX}  deteraiine  how  much  is  due  to  the  direct  strain  of  the 
f,  and  bow  much  to  chnMiic  neuritis  resultiug  from  a  simultaneous 
r»f  the  nerves.  When  complete  atrophy  of  a  muscle  preceded  by  much 
>Uows  a  strain,  it  is  probable  thiu  the  nen'cs  have  been  implicated  in 
inry. 

thf  Treatment  of  tliese  aci^dents,  when  recent,  it  will  be  found  that 
ua.  iir  nihbing  the  part  with  a  stimulatinij  embrocation  <i:ivcs  relief,  but, 
Hin  be  severe,  the  ajiplicatitui  of  hot  fomentations  with  rest  is  more 
wm  In  the  later  stages,  blisters  applied  Ui  the  pointii  at  which  the  pain 
t  ecverely  felt  arc  often  beneiicial.  If  tlie  injury  occur  in  pereons  of  a 
atic  diatbeisis,  the  eflects  are  much  more  severe  and  persistent  than 
le  who  an-  otherwise  constitiitetl.     In  such  jiersons  douches,  frictions, 

K:ve  motion   will,  after  a  time,  be   necessary,  tojrether  with   proper 
onal   treatment.     In  strumous  subjects,  a  sprain  may  lead  to  the 
pnwrnt  of  Very  serious  inflammations. 

icirt  that  have  l>een  sprained  sometimes  undergo  a  ftf)ecieB  of  ri^d  atrophy, 
inch  impairment  of  motion  of  the  limb  or  joint.  In  sucli  rases,  fricticna, 
!ty  and  above  all.  electricity,  will  be  found  useful. 

TrKK  OK  THE  Sheath. — It  occasionally  happens  that  the  sheath  is 
cd,  so  that  the  belly  of  the  muscle  forms  a  kind  of  hernial  protrusion 
k^e  aportnre.  This  usually  happens  with  the  biceps,  or  the  extensors 
^^rs  or  the  rectus  femoris. 

f.fjrwTiox  «u   Disnr.ArKMKNT   ok   Mibci.rs  oit  Tendons. — The  lonjt 
r  mnwcles  of  llie  forearm,  and  the  Ciimplicated  ones  of  ihe  back  with 
;rublc  tendons  and  bellies,  and  all  tendons  lyinp^  in  jrrooves  in 
liable  to  be  displaced  by  some  sudden  and  nnnsual  movement.     The 
p^ipularly  sftoken  of  as  a  ■•  riek."     The  chararterlstic   features  of 
f«Dt  arc,  that  during  some   forcible  movement  the  patient  feels  8 
ivere  pain,  l<M-nlizcd   to  a  single  spot,  and  ut  the  same  time  finds 
kbie  to  execnie  certain  movements.    The  iSnrgeon  in  the  majority 


502     lyJLRIES    OF    SERVES,    MUSCLES,    ASD    TENDONS. 


of  c*u*es  l»r  careful  exainintition  and  hy  notin((  exactly  wlwt  movement 
th«  fuiin,  will  l»e  aMe  to  umxrtain  which  is  the  utltTtcd  muscle.  A  dispboai 
Hiipi'rtioral  tondiui  may  l>e  felt  moving^  in  it*  rtltnonnal  eiciiattou.  Oalkwier 
laid  down  the  following  rules  for  the  treatment  of  thiw  injury.  Kirsit.  jjni(W 
by  the  pain,  decide  as  to  the  miiAolc,  or  di*^Mtation  of  u  uiiiAcle,  vc\\\<^  ti 
probably  the  scat  of  the  injury.  Secondly,  relax  tlie  muscle  iw  fur  m  (JwiaWt 
by  putting  the  part  in  the  ]toBition  which  would  U*  imliioi^  by  its  full  ivd* 
tntctiou.  Thirdly,  by  linu  manipidation,  such  as  by  rubbing  with  the  hittl, 
or  by  kneji'lin^^  with  the  thumb,  endeavour  to  replace  it.  Fourthly,  if  Uu» 
fait,  make  pre^^ure  over  the  pan  whiUt  you  make  tlu*  patient  ooutrvL-t  tbt 
muscle,  ur  if  he  cannot  do  this,  put  the  part  s^nddenly  in  such  a  iHWtionMtu 
ftlivtch  the  muscle.  These  munipuhitionii  mn^t  be  done  without  ananicittiwtic, 
118  wc  need  <5uidauce  from  the  aeui^ntiona  of  the  patient  aud  the  ai!tion  of  ibr 
aflected  muscle.  Keplnc^-ment  is  seldom  possible  afler  two  or  three  weeks.  If 
the  condition  is  left  unrelieved  the  partB  seem  tu  accommulatc  tlinimtclrtiu; 
their  new  positions,  and  the  i>aiu  subsides,  hut  some  |)enuanent  weakness  nuj 
remain.  The  accident  ih  always  likely  to  rei^ur,  even  if  the  diAplaoemeBt  hv 
bwn  au'cessfully  reduced. 

The  following  arc  the  chief  r^itnntions  in  which  this  accident  baft  been  ml 
with  : 

The  Lon^  Tendon  of  the  Biceps.  In  a  case  of  this  kind  descnl«'l 
by  ('alleniler,  tliere  was  ^n*i*4it  ]kaiii  and  inability  to  move  the  biceps  or  c^'eaik 
shoulder-joint.  The  shoulder  seemed  to  droop  forwards.  The  tendon  conlH 
be  felt  lying  at  tiie  inner  side  of  its  groove.  It  could  be  replaceii,  but  no 
treatment  would  keep  it  in  position.  It  is  probnble  that  sitnu-  at  ]ea«t  o(  tJM 
CAses  of  s«i-'-Hltcd  •iiibliixjiiion  of  the  shouhlcr  have  Invu  «>xani|tlc>  ^r  i>ii> 
injury. 

Various  Tendons  at  the  Wrist  have  been  displaced.     Th 
replacetl  williMut,  dillioalty  by  the  mwins  above  dcacritied.     The   ,  l  > 

kept  tixt'i]  for  about  Iw"  wirks.  by  means  of  tpliuU  aihl  pr<i)>erly  arraDgvd  |jaik 

The  8m«ll  Mnsdes  of  the  Back,  or  of  the  buck  of  the  Deck«  tfc 
occasionally  dinptaced.  Ueplacemeut  can  best  be  olfccted  by  tinu  prassn' 
over  the  painful  spot,  while  the  patient  carries  out  the  tnoveojont  that  ptti 
him  |min. 

The  Tendon  of  the  Peronens  l^ngns  may  slip  out  of  its  xbt'atb  twhin^ 
the  outer  ankle,  which  is  torn  in  si>mr  viok-nt  twist  of  the  ftwit  inwartU.  TV 
accident  in  liable  to  recur,  and  is  often  a  souhm!  of  mach  dianomfori  anJ 
temporary  lamonefis.  The  treatment  consists  in  the  tirst  tustauoe  uf  aUiolaIr 
fixation  of  the  tWft  for  some  weeks  in  plaster  bandages  ur  splints,  U>  f^irc  Uv 
for  the  sheath  to  couwilidate.  To  prevent  recurremx*,  n  spring  clip  ahouM  ^ 
Worn,  Ml  lut  t4i  pn^u  the  tendon  a^^uinst  the  Hbala, 

Rt  rn'RK  A.Mi  D1VI8IOX. — Sulicutaoeous  rnpturo  of  moKles  aiid  teudiw* 
not  unfriMjuently  oc*'ur*,  not  so  much  frotn  any  external  violence  an  fnun  lif 
oontraciion  of  ihn  muncle  rupturing  Iia  own  sulistam^e.  The  ruptorr  mi) 
occur  at  one  of  four  |Hiint«t :  in  thi-  niinu'idHr  stibfltnnre  itM-lf;  at  Lhciintof 
junction  Utwi'di  the  mujiclc  and  the  tendon  ;  through  the  tendon:  awl 
lastly,  at  Hit*  juiint  of  insertion  of  the  mnscle  or  tendon  into  t>oti«.  Sbdilkl 
louud  that,  in  *-M  case».  the  ruptUR*  occurred  at  the  |>nint  uf  ori^  uf  iW 
Hpdou  from  the  muMcl«  I;;  timt-a  ;  and  in  the  n^maintnsc  H,  the  mni^  itw 

%  torn.  ^H 
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tHe  anafiected  mnsclcs  of  the*  limb,  or  Troiii  shork'nintf  df  thi*  panjlyzed  and 
utrophied  muscles,  should  their  pointH  of  atUclimt'nt  be  approximated  by  the 
lK>sition  ID  which  the  limb  ih  placed. 

The  division  of  a  purely  xmxun/  nervf,  noch  ti«  a  branch  of  tlic  fifth, 

completely  aboliftheK  sensation   in   the  part  supplied   by   it,   but  does  not 

necessarily  cause  any  serious  disturbance  of  nutrition.     This  is  probably  due 

to  the  free  communicatinn  between  the  various  nerves  of  the  face.     Arloinitr 

and  Tripier  have  shown  by  experiment  that,  after  the  divisidn  of  a  BUperfirial 

j^'iisory  nerve,  the  neijjhbourinir  cutaneous  nenes  which  comniunicttte  with  the 

Cerminal   branchea  of  the  one  divided  rapidly  lisstime   its   functions  so  tliat 

st^nsiitility  may  return  in  a  few  days  without  repair  of  the  divided  nerve.     If 

the  whole  tnmk  of  the  fiftli  nene  is  destroyed  tojrether  with  the  Casserian 

^riDglion,  serious  interference  witli  nutrition  follows,  such  a^^  ulcenuiun  of  the 

**«iniea  or  of  the  na8:il  mucous  membrane.     In  central  disease  affecting  the 

ftt^li  nerve,  the  ganglion    remaining   intact,  iropliic  changes   do   not  occur, 

»*llliongh,  from  loss  of  sensibility,  the  parts  supplied  by  it  are  prone  to  suffer 

^Tt~otu  injury.     It  may,  in  fact,  be  stated  aa  a  general  rnio  that  ^rave  trophic 

l^ianges  do  not  ocour  nrdcss  u  pjirt  ia  (^mpletely  cat  off  from  all  commnuicji- 

i  on  with  a  healthy  nerve-centre. 

After  the  division  of  a  tuu-fitl  nerre,  Hueh  as  the  ulnar,  tfie  nutrition  of  the 

rt  supplied  by  it  is  seriously  modiliud.      The  muscles,  as   l)efore  stated, 

^generate  and  waste.     The  whole  |*tirt  supplied  by  the  injured  nerve  IjocoUies 

congested,  bluish,  und,  after  a  temporary  rise  uf  lemiK-niMire  in  some  cases, 

-older  than  natural.     The  fall  of  temperature  is  often  v<?ry  marked.     Thus,  I 

Vtiind  in  a  woman  who  wais  under  njy  care  for  a  wound  of  the  forearm,  in 

"^^hich   the  ulnar  nerve   hud   been  divided,  that,  twenty-one  days  after  the 

injury,  the  tempemtnre  between  the  ring  and  the  Httle  finj^er  of  the  injured 

*5ide  was  0"  Fuhr.  below  that  of  the  sume  spot  on  the  opposite  baud.     S4>me- 

times  the  part  becomes  a-dematous  ;  the  f^kin  often  becouies  nnv^h  iirid  peels. 

but  mf.>re  commonly  it  is  smonth,  red  and  sbinini: — the  '^f^lossy  skin  "of 

Paget;  the  nails  grow  badly,  and  are  brittle  or  scaly,  and  ubuormally  curved 

loQgitadinally.       Oradually    increasing    stiffness,    with    sometimes    painful 

swcllinjr,  of  one  or  more  of  the  joints  of  the  finj^ers  may  occur.     Blebs,  the 

lontc'uts  of  which  bteomo  purulent,  not  uncomraortly  form  «in  tlu'  tips  of  the 

tingers.     Chilblains  arc  readily  prodnoed  by  nlij^ht  expcpsnre  to  f^ild,  and  they 

fre*iuent!y   become    vestibular    <tr    aloti^di.    leaving;    sluggifih    aud    unhialthy 

ulcerB.     Wouuds  in  such  |>ait8  heal   badly,  and  are  peculiarly  prone  to  be 

atfected  by  unhealthy  spreading  inHiimmations.     If  the  patient  be  a  growing 

ehild.  the  development  of  the  affected  jiart  will   l>e  more  or  less  completely 

;inx'sted. 

If  union  takca  place  between  the  opposite  ends  of  the  divided  nerve,  the 
various  phenomena  than  have  just  b(*en  described  gradually  disappear,  and 
complete  restoration,  first  of  sensation  and  afterwards  of  mutiou,  with  ii  return 
CO  the  normal  nutrition  of  the  part,  eventiially  takes  phwu.  Sitme  voluntaiy 
motion  usually  retuniH  in  the  muscles  befoi-e  electrical  irritability  is  re- 
established. In  many  cases,  however,  especially  if  a  jiiece  *jf  the  nerve  have 
l»een  removetU  or  if  the  WDund  in  which  it  bus  been  diviiled  heal  by  the  sec<^nd 
intention,  recovery  fails  to  take  place.  Under  these  circumstances,  the 
central  eud  becomes  bulbous,  just  as  in  similar  conditions  in  stumps,  and  it 
may  then  become  the  seat  of  intense  neuralgic  pains  darting  do\^'Uwai*ds  to 
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'nriniT  to  tlic  adhesion  of  the  divided  Imdon  to  its  shrntht  nnd  tif  Utii  I* 
apiof)l^M>a^[|^'  m^fi  ittnii'tun**^.     Wunii  sea-wnter  d^turhoi^,  followed  by 
«•:<  '.  will  ^•(itlv  tend  to  reston;  the  gupplfijffts  of  the  pafta.    M  tk 

*»i!  "<«  not  nikdJIr  yield  to  milder  tR-atm*.'nt.  the  ftdhc»tora  nwt  I* 

hr»ikt»n  down  bjr  fon  ihle  niorcment  of  the  part  under  an  ansathetic.  Bf  iW 
f-nd  of  on^  month  afU^r  the  injorr  there  will  be  no  fear  of  tcariti}^  Ubv^ 
thr  bond  of  union  while  mo  doinir. 

Teudotifl  or  miiflrltrH  divided  in  un  opf'n  wound  must  hi?trcntod  hy  tmoMdiif 
Mature.  Kith'T  chromic*  rnt;^nt  or  Antiseptic  nilk  Bntiirt-Ji  may  he  aand.tb 
former  bein>r  prcfenible  ;  the  wound  should  Ix'  eloaed  over  tJienL,  IIk  &b^ 
placed  in  Buch  a  pi^sition  as  to  relax  the  tendon,  and  every  elfott  mdt  l» 
o^Hain  union  Viy  the  tirac  intention.  If  eupparation  take^  place  bei««ai  tk 
end«  of  u  divided  tendon,  (he  l>ond  uf  union,  if  any  is  drvc;l<»jtr<l,  in  alwM 
alwuyit  iiniM*rf«"Cl,  iind  the  divided  ends  form  iinn  iidhesinns  t"  the  wiTmawdttr 
part*.  Shorild  pim  form  in  the  wound,  there  is  great  risk  nf  it*  liamj«inf 
widely  tn  the  nheath,  or  in  the  NN«e  aruohir  tissue  8iinN>undin>;  Ibe  diridd 
tendon,  nn  accident  which  may  be  followed  by  fiBniiKliiif 
of  the  tendon,  or  at  least  by  extenaive  and  ciejwii  ^SOh 

KiotlB. 

IXJlUtlKH     OK    Sl»K<  IM.     Ml'SiI.K,H     ANI>    TkRIhW*.— 

When  the  tmvAo  AoliiUia  is  niptured.  the  best  mode  fi 
treatment  ronnif^tR  in  I  he  appHeatioii  of  an  apiNintv 
formed  itf  a  do^-colhir  placed  round  the  tlnirh  aboteth' 
knee.  IriMo  which  n  stmp  ia  attached  to  u  h>jp  in  tV 
l>ack  of  n  siipiH'r  :  by  shorteiiinj;:  this  strap,  the  K-^  i» 
lH.*nt  on  the  thifjh,  nnd  the  fool  rxtended,  b«j  that  Ihtf 
muHclea  of  the  calf  become  completely  relaxed  <Fi^.  IM). 
After  this  simple  up|mmtU8  \\m  been  used  for  two  or 
thnc  wii'ks  the  paliciit  may  U*  ullnwml  to  ^>  ahnot* 
wearinir  »  liii:li-hrfl»Ml  shii-  fur  sorue  neik*  |nni^>r. 

Partial  Knptnre  of  the  aSuacl^fl  of  th«  Calf.' 
This  injury  ha«  rcceivwl  the  name  of  /xyf/*n  Tmm» 
/^,  fK)m  thr  fretpiency  with  which  it  oanir*  amoninrt  ntidtllr-a^ 
geurlenien  during  that  pamc.  It  consiHis  of  a  rupture  iif  (tomr  nf  clir 
rthrv*  of  the  pwtrof.-nemitia,  usually  near  their  atliu-hmeni  tn  the  tendr^- 
Thc  jmtient  fceU  a  sudden  |K»in»  w>  that  he  may  think  hi-  hiqs  been  ctrndi 
with  tt  ttull,  and  finds  he  cnnnot  nee  him  Urg.  Sometimift  a  STuall  rhIom 
nsay  tte  felt  at  the  seat  of  the  rupture.  On  the  followin*:  day  the  calf  ii  xd/OK 
or  leiR  dincoloureii  by  extraviumtt-d  blood.  The  treatment  recommends)  Iff 
AVliartoti  llotid  is  t**  elevate*  thf  limb  for  a  few  nnniite^  amJ  then  ti> 
log  in  the  Kanie  way  aa  fttr  a  rhroni<-  ulcer.  The  -(truppinif  munt  i»- 
tii;htly  applitil  at  firnt-  On  the  ihini  iluy  it  may  be  remnvcd  nnd  n -i; 
iDore  firmly,  and  this  must  bf  n'i»catfHl  at  interAiLh*  of  two  or  thr^'  d  .» 
aUiut  two  weeki).  Thr  patient  may  move  iibiiDt  dnrinj?  the  tr  .  '  i>  t, 
miittl  nvni.l  \  iult'iit  exerciKi-. 

'I'hi'  Qnadricapa  ExtAnaor  of  the   Thigh  may  be  toni  away  frtun 
inapitiun  intn  tin*  {Mitellu,  or  thr  tendon  of  ihi'  rectus  may  U*  rupcnrvai 
an  Ineli  above  thin.     Such  an  accident  in-^Mir*  in  the  same  way  r'-" 
b  bn>krn  acnMn,  namely,  by  a  violent  muv^'ular  efTort  to  prevent  s 

tlM  knee  is  (»eini*tlexed.     rnder  these  eircnmstnnces  ooe  of  thru    tUn;^ 
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TitEATMEXT    OP     IXJURIEK   TAfSIXr.    IXTERUUPTION   OF  TflR    CoNDUCTINn 

Power  op  a  Neuvk. — The  treatment  of  these  injuries  may  he  divided  into 
t^BTo  parts:  Iftt,  the  Lwftl  treatment  of  Uus  Injured  iiftrvt*,  and  2ndly,  fhf  Treat- 
rwt^ntoftJt^  Parnfifsid  part, 

1.  The  £ocal  Treatment.— In  cases  of  «K^r»^/zwr<w  injttrt/  nothing  should 

be  done,  tor  it  may  \ni  taken  for  panted  thrxt,  :illhoug;h  the  noi*ve  may  he 

I  •MnpletoJy  jtaralysed,  its  continuity  is  not  destroyed.     On  dissecting  limbs 

»raputnted  for  the  most  severt?  railway  or  machinery  ncoidents,  the  nerves  MV 

almost  invariably  found  untorn  in  tfie  midst  of  the  orushcd  tinsues.     To  cut 

do'wn,  therefore,  in  a  suljcutaneous  injury  with  the  intention  of  suturing  the 

aerve  woald  be  a  grievous  error.     When  the  fuuetion  of  the  nerve  is  abolished 

hy  pressure,  the  cause  of  prcssiiR-  must  be  removed  if  possible,  na  by  the  cure 

of  an  aneurism,  the  excision  of  a  tumour,  or  the  reduction  of  a  dislocation. 

^Vhcn  the  (iaus*^  of  the  paralysis  is  f  he  impUattion  of  the  iifrvB  in  a  ficairix  or 

««  the  eat(  lis  of  a  fracture.  uoMnt^  nhould  be  done  locally  until,  after  waitine: 

Qa any  months,  it  becomes  evident  that  nature  will  not  effect  a  cure.     It  will 

"^^try  rarely  be  found  necessary  in  such  cases  to  adopt  any  operative  plan  of 

^-W'^fttment,  the  symptoms  diHiippearini;^  an  the  tu,'ar  becomes  Iiio'^t  with  n^e,  or 

^*"*  the  provisional  callus    of  the    fracture  is  ahsorlH'd.      Wurren,    however, 

^^^^liev€d  a  case  of  neural»;ia  resultin*^'  from  implicatinu  u\'  a  nurvc  in  cicatricial 

'^'i»8ue  by  dissecting  it  out  without  dividing  or  otherwise  lujuring  it. 

Primary  Suture. — In  cases  of  division  of  a  }if*rve  in  an  0}mn  tvowid  no  doubt 
^^^iste  as  to  the  proper  line  of  treatment:  the  two  ends  of  the  nerve  should  be 
* 'Cond  and  carefully  sec'urcd  to  each  other  by  fine  sutures.     The  I)e3t  material 
^^rsuturc  IS  very  tine  chromic  catgut.     Silk,  which  would  not  be  absorbed  for 
ttiany  weeks,  might  cause  imtation  and  possibly  severe  neuralgia.     The  needle 
%l)oald  !»  a  common  round  sewing  needle,  which,  if  necessary,  can  he  bent 
into  a  curve  in  the  flame  of  a  spirit-lamp  and  Imrdciicd  again  by  being  dipped 
in  cold  wat^r;  the  ordinary  flat  Htugicul  nyedle,  with  its  cutting  edges,  need- 
lessly damages  the  nerve.     The  tnd  of  tlio  nerve  should  not  l)e  pinclted  with 
the  forceps,  as  this  may  prevent  rapid  union.     The  sutures  should  be  passed 
completely  through  the  nerve,  not   through  the  sheath  only,  as  this  ensures 
better  approximation  of  the  ends.    Tliree  or  four  sntui-es  having  being  applied, 
according  to  the  siBe  of  the  nerve,  the  wound  must  be  closed  and  treated  by 
some  antiseptic  method  if  possibk^  ;  suppunitiou  fieing  usually  fatal  to  success. 
The  limb  must  be  put  in  such  a  position  as  couipli-tdy  to  reiiix  tfie  nerve.     In 
a  large  proportion  of  the  ca«es  union  will   tie  obtained,  with  restoration  of 
fa  notion. 

The  proffnosis  after  primary  nerve  suture  is  good,  but  the  period  at  which 
IBgtomtion  of  function  may  i>e  expa'ted  varies  greatly.  Reference  luw  already 
been  made  to  these  exceptional  cases  in  which  a  rapid  return  of  function  has 
suggested  the  ofxaiTence  of  primary  union.  Rowiby  cftncludes  from  the  con- 
siileration  of  a  large  number  of  cascH  that  i-ecovery  may  oc<nn*  after  weeks, 
months,  or  years;  he  Hnda  that  improvement  URually  begins  ^vithin  a  year, 
but  that  a  case  cannot  be  looked  upon  as  quite  hopeluss  uutil  the  lapse  of  two 
or  three  years. 

Secondary  suture  may  be  undertaken  if  the  priuuiry  ojreration  has  failed,  or 
if  no  attempt  was  made  to  suture  the  nerve  at  the  time  of  the  injury. 

The  operation  is  performeil  by  freely  exposing  the  nerve  after  rendering  the 
limb  bioodlesB.    Its  proximal  extremity  can  sometimes  be  found  by  its  bulbona 
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n   Bapturo  of  the  Mascles  or  Tendons  of  the  Arms  or  BhoaUcr 
Hnp[K>rt  ia  a  udm^  ia  all  the  gpci-ial  [/reatmeiit  ncH*ded.     When  the  lutuclc* 

altout  tlie  slKiulder  arc  the  scat  of  iujur^,  rvpni 
r     *'^ttP((^*%4iifit  atrophy  is  apt  to  eusiic,  probably  nwin^  to  the 

^^^         .        "^^  implication    nf  the   circumflex   and   BUpnuxatpolttr 

/^  nerve*,    and    consequent    iuterferenct    with     the 

%.T.    '1  nutrition  of  the  part.     Fig.  i;^7  ie  a  pood  illnrtn- 

•^  %«       \  ^^^"  *'^  ^''^'  remote  etfecU  (if  sucli  a  fitruin  of  tht 

.     ^:ljm        \.  raptsular  miiscleit  of  the  shoulder-joint.      In  thic 

case  the  accident  was  caused  by  sevrre  dra^^piif 
njK>n  the  arm  by  the  reijis  of  a  runaway  hon»c. 

Tn  rlivjsioii  of  the  Extensor  Tendons  of  tls 
Pingers — n  very  common  uccideni  tint  irDdm 
should,  if  |M»>aible,  l»e  united  with  r4it(;ut  or  le 
SQturet:,  tiud  the  hand  muet  be  kept  extended 
straight  splint  for  thrt'o  weeks  until  it«rfoct 
hafl  taken  ]>l:iit.'. 

The  Flexor  Tendons  of  the  hand  may  m\m 
divided,  either  on  the  Hn^rs  or  in  the  palm.    U 
thene   eases    tlje    tendons    Mhould,  if    {.uivtble,  b' 
sutured,  after  which  the  fin^:er«  and  wri-^t  mart  br 
flexed  and  fixed  on  a  Huitable  splint.     Kxtensive  retmction  of  the  ot 
of  the  t4*ndon8  often  (iceurs,  tfo  that  they  am  only  lie  reached  by 
I'ular^in^  the  wound  upwards  with  strict  nntineptic  precautions. 

Should   the  first  operation  fail,  or  should  the  division  of  the  tendon  lutr 
liecu  overlooked]  at  the  time  of  tlie  injun%  secondary  sutua-  may  Iw  perfonm^ 
:t  the  wound  has  healed. 

a  oaee  recorded  hy  Miiyo  Kobrion,  four  and  a  half  inches  of  ; 
trndon  «»f  u  liopelessly  ama«hed  middh*  finger  uere  succvwtfully  ufted  to  nf\»iuf 
the  tendon  of  tlie  extensor  indieis  which  Imd  tieen  torn  away  by   the  wuif 
injury. 
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CHAPTER    XIX. 


INJURIES   OF    BONES   AND  JOINTS. 


HTJTTRIBS  or  BONSS. 


A  BOSE  may  Iw  hniised,  bent,  c«t,  or  fractured. 


Bruiauig  of  tlie  Bone  and  Ferioatenm  is  Dsuallj  of  no  ;;rcaL  moiiu-nt, 
but  wljcre  the  Ik)jil'  U  l)Ut  Lhinlv  rovcreil,  iis  ai  the  shiu  or  elbow,  it  may 
to  troublesome  symptoms  from  iDflamraution  of  the  periosteum, 
iu  gouty  or  iiyphilitic  subjcrte.  If  the  contiisiun  be  sovca\  tho 
it;  of  a  layer  of  tlie  bone  loay  W*  destroyed,  as  happens  sometimes  from 
the  graz/C  or  contOHion  of  a  bullet;  whilst  iu  certain  c&aes  a  bruise  of  the  lx)nc 
ia  fuUiiwud  by  acute  .snj)piirnti(»n  bcuoalh  the  jieriosteum  or  by  tubcrtiulous 
diseascL  In  old  people,  the  I'ontusion  of  a  hone  may  1)6  t'ollon'ed  by  atrophy 
mod  shorteuiug,  aa  happens  iu  the  neck  of  tlie  femur. 

Id  the  TreatttietU  of  bruised  boue,  immediate  ivlief  ruay  be  atlbrded  by 
leeche«,  fomentations,  or  the  application  of  warm  lead  and  opium  lotion.  At 
ft  later  periiMJ,  and  more  especially  if  the  pain  be  severe  at  night,  i«)dide  of 
|»ota«ium  may  be  useful.  In  gouty  subject*  colehicum  with  salines  will 
usually  ifive  relief.  There  is  a  very  troublesome  condition  foUowinjj  a  graze 
uf  the  shin,  with  bruise  of  the  periosteum  and  tibia,  in  which  the  slight 
ion  does  not  hejit  readily,  and  the  periosteum  be^'omes  thickened  and 
J.  In  these  cases,  rest  ot  the  limb,  the  application  of  luad  lotion^  the 
enpftort  of  a  Imnduxe,  and  the  administration  of  the  iodide  with  bark,  will  be 
fi^und  to  ufliird  p:reat  relief.  The  cousequeuces  of  bruise  will  Ik;  cousiden^i 
when  we  come  t**  siioiik  of  necrosis. 

BMiding  of  Bone  may  occur  in  two  conditions,  viz..  without  or  with 
fractuiv.  iVndin^  without  fracture  is  met  with  iu  very  young  subjects,  Ifcfowj 
the  iximpleciou  of  ossificutiou.  AVhen  it  takes  place  iu  adult  life,  it  is  the 
RMilt  of  Hime  structural  change,  by  which  the  natural  lirumess  of  Che  ossetms 
tisAoe  i«  diminished.  The  t»ending  most  comniouly  occurs  in  the  long  or  slender 
l>OQefl,  (!Sj)OciHlly  the  clavicle,  the  radius  antl  (he  femur,  but  sometimes  is  met 
with  in  the  flat  bones,  or  those  of  the  skull,  in  which  depression  takes  plaoe 
from  a  blow  without  fracture  having  uccunx'd  In  many  caaesof  bcuding both 
of  long  anrl  of  flat  Umes,  there  is  ptirtial  fracture  on  the  convex  side — the 
"groen-rtick  fracture**  (see  p.  521). 

The  Treatmmi  is  simple  :  the  Surgeon  gmdually  straightens  the  bono,  by 
ttpfilying  a  splint  nn  its  concave  side,  towards  wliich  the  bone  is  pressed  l>y  a 
Iwniliig'-  and  u  Jwid  applied  upi»n  its  greatest  convexity. 

Fr»etiuras  will  L>e  described  iu  the  two  following  chuptera. 

INJUBIKS     OP    JOINTS. 

CosTPBioss. — Joints  are  often  ronhn^tni  by  kicks,  falls,  or  blows,  so  ae  to  bi^ 
p-cfrfy  injured,  giving  rise  to  mnch  pain,  and  consecutive  inflammation  of 
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iLe  ciniAvquenue.  Gutlirie  rolulcii  tteveml  remarkable  casea  uccorhn^  in 
military  practice,  of  progreesivt^  utroplij  of  ii  part  of  the  tunarular  wall  of  tbc 
uiKlomeii  fnllitwiiiiT  l.Iows. 

in  Anptnre  of  the  Mnacles  or  Tendons  of  the  Arms  or  Shoulder 
ipport  in  a  nliiij;  is  all  the  K|K('ifil  tn^tineni  iKviied.  When  tht>  maicip 
about  the  shoulder  arc  the  Bmt  of  iujiiry.  nptd 
atrophy  is  apt  u>  ensue,  probably  owing  to  the 
implication  of  the  otrcumflex  and  Riipniscapukr 
nerves,  and  minsequent  interfervnw  with  Utf 
'•^       .  1  nutrition  of  the  pnrt.     Fi^'.  |."»7  is  it  i«tni- 

\   *     «£j        \  *'**^°  '*^  '^**''  '^*""^*  effefU  (tf  euch  .*      '         -i  ibr 

r^**a3f  A.  capeulai*  muacles  of  the  shoulder-joint.      In  this 

"^ '  case  the  aorident  was  caused  by  Kcvt-re  dnufgiag 

u|M)n  (lie  arm  by  the  reins  of  a  runaway  home. 

Ill  division  of  iht.'  Extensor  Tendons  of  lit 
Fingers~a  very  common  uruidrni  — the  icnfat 
i»hould,  if  ])otifitbler  be  united  with  ruc<rut  or  leodai 
BUtnreK,  iind  the  hand  nmtut  be  kept  extendMi  oa  • 
straight  splinb  for  three  weeks  until  |ierfeci  anitci 
httt<  taken  \*Wi\\ 

The  Flexor  Tendons  of  the  hand  may  also  W 

dividfHl,  either  on  the  fingers  or  in  the  p«lm.    In 

tiieae   emtes    the    tendons    should,  if   |M)fttible,  Ir 

sutured,  after  which  the  fin^rn  and  wrint  mu«t  t» 

Hexed  and  fixe<l  on  a  suitable  splint.      Kxtensive  retraction  of  (lie  upper endi 

of  the  tendon!^  often  occurs,  ho  that  ttiey  can  only  1h>  reached   by  earcfolK 

tatlar^inu'  the  wound  upwunls  with  strict  antiKcptic  precautions. 

Should  the  tlrst  operation  full,  or  should  th<*  division  of  the  tendon  hsn 
liocu  ovcrlo<.tke^l  at  the  time  of  the  injury,  seconibu'y  suture  way  Ina  |ttrfv>no«l 
after  the  wound  has  healed. 

In  a  case  recorded  by  Mayo  Kobson,  four  and  a  half  inchea  of  tl)«  fletur 
ii'ttdon  uf  a  Ix'pelffssly  smashed  middlu  fiuu:er  were  successfully  used  to  ivpliop 
the  tendon  of  the  extensor  indicis  which  had  Ijeen  Utvw  away  by  the 
injury. 


Ktfr   IW.- 


AI«opliy    of    C)i)«iilar 
'!•«  nV  HhniilftM'. 
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mJURIE8   OF    BOXEK   AND   JOIXTS. 
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UfJURtXe  OP  B0NS6. 

\  KdNK  may  he  bruiseti,  bent,  cut,  or  fra(.'turt*d. 

Bmifling  of  the  Bone  and  Feriosteam  in  usually  of  no  ^reat  moment, 
but  whore  the  Ixjnc  is  buc  thinly  covered,  Jis  at  Uie  sbiu  or  elbow,  it  may 
give  riae  to  troublesome  symptoms  from  inHtuniiiHtion  of  the  periosteum, 
espectiilty  in  gouty  or  8)'pbilitic  subjeete.  If  the  conlusiou  be  sevens  the 
vitality  uf  u  layer  of  the  bone  may  Ik*  destroyed,  as  happens  fiomeiimea  from 
the  gmse  ur  contusion  of  a  bullet:  whilnt  in  certain  caHC*s  u  briiiHC  of  the  bone 
followed  by  acute  suppuration  lieneath  the  j>erio8tenm  or  by  tubereuluus 
ase.  In  old  jH-'uple,  the  eontufiion  of  a  bone  may  be  followed  by  atrophy 
&JiMrteuin;j;,  as  happens  in  the  neck  of  the  femur. 
lu  the  Treatment  of  bruised  bone,  immediate  relief  may  be  afforded  by 
iw,  fomentations,  or  the  application  of  warm  lead  and  opium  lotion.  At 
T  period,  and  more  especially  if  the  pain  be  sevem  at  night,  iodide  of 
poUifiJnm  mil?  be  useful.  In  gouty  subjects  colebicum  with  saiincs  will 
omally  j^ive  relief.  There  is  a  very  troublesome  condition  following  a  graze 
of  the  shin,  witli  bruise  of  the  periosteum  and  tibia,  in  which  the  alight 
abn&sion  di»e8  not  heal  readily,  and  the  j)erioeteum  becomes  thickened  and 
pulpy.  In  thefle  case:*,  rest  o(  the  limb,  the  application  of  lead  lotion,  the 
ftup[»ort.  of  a  bandiige,  and  the  admiuisinLtion  of  the  iodide  with  bark,  will  be 
found  to  aflbrd  j^'at  relief.  The  eonatquenct^s  of  bruise  will  Lk.*  considered 
when  we  couit  tu  sjieak  of  necrosis. 

B«ndiiLg  of  Bone  may  occur  in  two  conditions,  viz.  without  or  with 
fractnrc.  Bending  without  fnu-ture  is  met  with  in  very  young  subjects,  i>efonj 
the  (.tjnjpletion  of  ossification.  When  it  tnkes  place  iu  adult  life,  it  is  the 
of  some  struutural  ihange,  by  which  the  natural  tirmuees  of  the  osseous 
diminished.  The  bending  must  romnionly  occurs  iu  the  long  or  slender 
ttpeciully  the  olaricle,  the  rodius  aud  the  femur,  but  sometimes  is  met 
wtth  in  the  Hat  bones,  or  those  of  the  skull,  in  which  depression  takes  place 
fiwm  A  blow  without  fractuiv  having  occurred.  In  many  casesof  bending  both 
of  long  and  of  flat  Imjucs,  there  is  partial  fracture  on  the  convex  side — the 
*' green-«tick  fracture*'  (see  p.  521). 

The  Trmimrnl  is  simple  :  the  Surgeon  gradually  straightens  the  bone,  by 
applying  a  splint  on  its  coucave  side,  towards  which  the  itone  is  pivssed  by  a 
bandage  ami  a  itad  iipplied  iifHtn  its  greatest  convexity. 

will  be  described  in  the  two  following  chapters. 


IHJURISB     OP    JOINT&. 


, — .Joints  are  often  contwinl  by  kicks,  fallB,or  blows,  so  na  to  be 
*\enlj  injured,  giving  rise  to  much  pain,  and  wmsecutive  inflammation  of 
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tlif  CApsiilc,  Rvnoviul  raomlirant.%  or  other  structures  cnterinp  into  their  fbn»- 
Uon.  As  a  result  uf  conluitioii  the  joint  mar  bt*  saddonlr  diMteiidvd  vilb 
blood — hmmarthrosifl.  The  hlood  so  cH'tiKed.  mixod  as  it  always  i«  wilh  tnorfi 
synona,  umit  ri:<>«'H  alworpiioii  afivv  w  limt',  without  luuding  to  aay  incoD* 
venieiu-e. 

The  Treatment  should  consist  of  tho  upplic-Atioii  of  n  i>pli!it  to  ennuT 
ooni[il(!t('  n-st,  Aij  ovftporiitinir  lotion  or  an  iw-hug  may  U'  nppli.'Mi  overlbi 
joint.  Sliould  tilt"  amount  of  eft'imion  he  very  ooneidenible,  Oie  tension  txA 
pain  may  hi'  ju  nno'  relieved  by  reraovitig  the  blood  by  meau8  of  tbf  aepir»l<»r. 
The  needle  must  l»e  washed  through  sewral  tiroes  with  a  I  in  :fo  solution  ol 
carlHilitr  ueid  Itefore  U'ing  inserted,  and  cnrc  must  l>e  takt  n  to  ki-cp  it  pcrfecily 
steady  while  it  is  in  the  joint. 

In  some  C4ise«  u  bursa,  siniflted  in  the  ncighlH>urhoo<l  of  a  joint,  w 
serionflly  bniiaeii,  and  U-conu-s  inflamed:  in  conaeqnmtf  )»f  whieh  Hupfinntiun 
may  follow.  When  tliis  taken  place,  fn-c  ineision  into  the  inQamed  pan,  irith 
aHtiHe|itic  treatment,  will  aftbrd  sjieedy  and  effoetnal  n'iief. 

SrrtAlXS, — When  a  joint  is  twisted  violently  so  that  il*i  li^ramenta  an*  either 
much  stretelied  or  [»artially  torn  across,  thoui^'h  tliere  U*  no  displacvmratof 
the  osseous  surfaces,  it  is  said  to  l)e  f^/rrahied.  These  injuries  are  exopedingly 
painful  an*l  IroubK'Sfime  in  their  consequences.  They  most  fretjuoitlT 
occur  at  the  wrist,  knee,  and  uukle.  The  pain  is  very  severe,  and  oflta 
Mokenint^.  Its  intensity  is  very  remarkable  in  view  of  thi>  low  drgree  ol 
Hensibility  possessed  by  lijrnmcnte  in  the  nm*nial  stnte.  They  rany  he  col 
without  pikin,  hut  if  stret^^'hcd  in  a  lonffitudinnl  direction  or  twiitcvi^  pain  of 
the  mfHt  intense  character  is  at  oufo  wit  n]> — a  wise  pmvision  of  Naturr 
gunrdinjr  as^ninst  articular  di8placem(*nts.  At  the  time  of  the  sprain  u  fvrtsia 
amonnt  of  blocxi  is  eflfused  into  the  articular  cavity  and  the  snrronnding 
tiasues*  in  consequence  of  which  the  limb  in  a  few  da}*8  bea.imcs  disoolonrvd 
(br  some  diataDce  above  and  below  the  joint.  The  sprain  is  rapidly  foUowcd 
by  swellini:  and  inflammation  nf  the  joint  and  investing  lissnen,  ofl*n  tfiy 
chrttnie  and  tedious.  As  the  inBainination  sulwides,  stiffness  and  pain  in  osio^ 
tho  part'  coDttnue  for  a  considerable  leuj^th  of  time,  and  are  in  some  CMtf 
followed  by  a  kind  of  rigidity  aud  wa**tinij  of  the  limb.  In  indiridoaU  of  t 
rheumatic  or  gouty  habit  of  body,  the  inflammation  of  the  joint  conserfoetU  «fli 
the  <4prain  is  often  most  tedious  an<l  ciironic,  and  will  yield  only  to  appropriate 
oonsiituttonal  treatment,  whilst  in  strutnotiH  Mubjfctii  tulterruIousdiAefOiOof  d 
joint  may  follow.  I 

Treatment. — If  tlie  sprain  br  slijjht,  rubbinjr  the  part  with  a  -ti  .       rfl 
embnx'atU'n.  and  jrivinj:  it  the  support  of  stmppinj?  or  n  Iwndiiin',  an 
need  be  done,     iiut  if  it  \k  at  all  severe,  more  active  men-" 
recx)nree  to.     These  must  vary  accord in^  to  the  condition  ■•'   n- 
the  Burgeon  sees  tho  patient  ;  but  they  are  all  base<l   on    the   phonplfr 
ieeurinc  pf^HWrt  rest  and  MulKJuittir  influmniatitm.     In  the  vast  majonty 
(litHL*  injuntrs  nil  that  is  n<*oe8sary  is  to  keep  the  |>art  at  n*5t  fur  two  wed 
The  amount  of  dii^colonitiim  that  of^cn  follows  a  sprain  if       ^         '  '^vidfl 
of  the  extent  of  the  laceratioti  of  the  li^ments  that  has  tak  ^^4 

i>epair  of  this,  rest  is  as  neoeflMry  as  for  the  liealiug  of  an  o|ieQ  woand  ofl 
itnioa  of  a  broken  bone.  As  a  nde.  however,  unless  the  Surgeim  malH 
impossible,  the  patient,  finding  that  he  can  still  use  the  joint,  althotif^  fl 
Mcme  ]uiiu,  continues  to  do  «<».    TImh  is  tin?  reason  that  sprains  «ro  to  d| 
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f  rhf  patient.  Xen'e-stretchin^  seems,  thei-eforc,  in  thusc  cases  to  be  very 
^ua-essfnl,  and  as  it  ia  practically  free  from  danger  it  should  ulways  be 
adopted  when  milder  means  have  failed. 


INJURIES    OF     MUBCIiES    AND     TENDONS. 

roirrxrsiONS. — Muscles  are  fh.*quently  bruised  by  violent  blows  or  falla,  a 
few  fibres  iwing  often  rnptured.  The  chief  signs  of  this  injury  are  a  sense  of 
inability  to  use  the  miisrles,  and  j;poat  pain  on  atteniptinj^  to  do  so.  Then* 
« tenderness  ou  prL'&iure  over  the  bruised  B|M)t,  but  passive  movements  do  not 
'.taw  piiin  sft  long  as  they  do  not  jmt  the  iujiu'ed  fibivs  on  the  atretch.  By 
mrcfal  attention  to  these  points,  it  is  easy  to  distinguish  these  injuries  fron* 
fractoTPS  of  neighbouring?  bones,  which  Lhey  sometimes  resemble — especially  in 
ilie  nciirhbourhtKKi  of  the  slioulder-j<jint. 

Spkaixs  or  Strains  of  mnscular  [tarts,  without  rupture  of  fibres,  are  of  ver}' 
fnninon  (lOfnrrciiep,  especialty  ahont  the  sliniilder,  the  hip,  ami  thn  loins,  and 
arv  aecompaniod  by  nineh  pjiin  and  stitfness,  and  hy  inability  to  move  the 
|erL  "When  they  4K;rur  in  rheumatic  Buhjerts,  these  injuries  not  UMrimmiimly 
?ir<!  rise  to  severe  and  p4_*rHi8tent  symptoms  ;  painful  atrophy,  ri{^'idity,  or 
'octi  paralysis  of  the  injured  nuiseJe  \m\\^  induced  in  some  cases.  It  is  then 
'iftfio  difficult  ti>  deterujine  how  much  is  due  to  the  direct  strain  of  the 
tDiKcle,  and  hoiv  much  to  chnuiic  neuritis  resulting  from  a  simultaneous 
"trnln  of  the  nerves.  When  complete  atrophy  of  a  muscle  precedetl  liy  much 
iwin  follows  a  strain,  it  is  probable  that  the  nerves  have  been  implicated  in 
ibe  injury. 

Id  the  Treatment  of  thesL*  aw-idents,  when  recent,  it  will  be  found  that 
kntfadinir  or  ruhhinj;  the  part  with  ii  stininlatiit^  cmbrwatioii  t^ives  relinf^  hut, 
if  the  pain  be  severe,  the  application  of  hot  fumentatioris  with  rest  is  more 
•■ffectnal.  In  the  later  stages,  blisters  applieti  lu  tlie  points  at  which  the  pain 
ismoat  severely  felt  are  often  beneficial.  If  the  injury  o<'cnr  in  p^u'sous  of  a 
rbenmacic  diathesis,  the  effects  arc  much  more  severe  and  persistent  than 
'nlJiMewho  aix'  otherwise  constituted.  In  such  [Hjrsons,  douches*  frictions, 
«!'!  passive  inutuui  will,  after  a  time,  In*  necessary,  together  with  proper 
'oostitutional  treatment.  In  strumous  subjects,  a  sprain  may  leiwi  to  the 
flnclopment  of  very  serious  inflammations 

Muscles  that  have  been  sfirained  flriuictimt'S  undtu'cjo  a  sfjccies  of  rigid  atrophy, 
^th  much  im[iairment  of  rnotinn  of  the  iitnh  nr  joint.  In  such  cases,  frictinus, 
'I'mcbes,  and  above  all,  electrieity,  will  hv  found  UHcful. 

RmruK  OK  the  .Skkatik — It  occasionally  Impi>eus  that  the  sheath  is 
fTipturtd,  so  that  the  belly  of  the  muscle  forms  a  kind  of  hernial  protrusion 
flinmgh  the  aperture.  This  usually  happens  with  tiic  biceps,  or  the  exteoaoi's 
"^tbe  fingers  or  the  rectus  fenioris. 

DlHE^'ATlON     nn     DlHI'l-ArKMKNT    OK     Ml'KCl.KS    OH    TkNOONS. — Thc    loUJT 

*'*nder  muscles  of  the  forearm,  and  the  compticuted  ones  of  the  buck  with 
'heir  innunnrrable  tendous  and  bellies,  and  all  tendons  lying  in  irrouves  in 
'•Wies,  are  liable  to  Iw  displaced  by  some  sudden  and  unusual  movement.  The 
fwddent  is  popularly  8i>oken  of  as  a**  rick.''  The  characteristic  features  of 
fhe  accident  are,  that  during  some  forcible  movement  thc  patient  feels  a 
"fldden  severe  pain,  localized  to  a  sin-jrle  spot,  and  at  the  same  time  finds 
iiiniself  unable  to  execute  certain  movements.    The  Surgeon  in  the  majority 
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OBse  of  ffprain,  und  will  t>e  fnllr  considered  m  the  rhftptcr  on  Hiicui 
JoinU.  I 

Ti.  In  8<?verv  ipnios  of  joints,  mtrre  e«piTinltr  of  the  kzwe,  mkle^ 
sbonlder.  it  nften  ba|>peDs  ihat  there  in  n  tiujht  di^pUic^ntnt  of  tht 
mr/arft,  ThiB  may  Ix*  dircctlr  occasioned  br  the  riolenoe  that  «pnuu«  ike 
joint,  or  it  may  be  secondary^  cfiming  on  at  a  later  period.  t>winp  tn  the  ooft* 
itraincfl  i^'mition  in  which  the  injured  articulation  has  bron  kept  friT  $000 
length  of  time.  If  aliownd  to  remain,  it  w-rionslv  interfcrwi  with  the  ftw 
mobilitr  of  the  joint.  In  onlt*r  that  this  be  muintninrd,  the  most  »ccnTiktee&> 
aptntion  of  the  artionlar  surfatx'S  is  necessary.  If  there  be  Llie  very  lUi^^litfsi 
deviation  from  the  accuracy  of  this  "  fit,"  they  becomt;  Utdkal  in  iDowairat. 
and  all  motion  becomes  painfnl.  Thii»  is  eapecially  the  casi*  in  the  faini'V' 
jointA,  as  the  knee  and  ell>ow.  In  the  tiall  and  sot^ket  joints,  more  eapecMy 
in  the  shoulder,  the  head  of  the  hnmerns  is  apt  to  be  thrown  rery  HK|!ltfh 
forwards  on  to  the  cd<rc  of  the  f^lenoid  ruvity,  where  it  become*  fixcvl,  iD 
movements  of  the  joint  f>cin*r  exquisitely  painfal. 

In  all  these  cases  of  ^lizht  displaoement  connected  with  spraiiui  that  fio  dc( 
lUitoant  to  dialocation,  but  wliere  there  is  only  a  very  slight  want  of  Irw, 
eiMVptation  lietween  the  articular  tiurfaces,  the  patient  should  be  pnt  nwfcr] 
amrnthcfiiu,  tmd  the  joint  "  wrenched/*  so  aa  to  replace  the  lK)Dea  and  nafcov* 
freedom  and  ease  of  movement. 

So  also,  at  a  later  period,  when  after  a  severe  spnun,  a  stifT.  painful^and 
IMJSMibly  plighlly  rlistorted  joint  i»»  left.nt*  time  should  be  Irwl  in  "  wrenching** 
it.  By  this  nienns«  adhenions  at  this  staire  are  brokrii  down,  and  the  propv 
"fit "of  the  bones  restored.  By  neglecting'  this  vcn-  aimplc  treatmrat  ud 
leaving  the  joint  bat  partially  and  only  painfully  mobile,  the  Sqrp'on  is  morb 
discredited,  and  the  patient  drifting  into  the  hands  of  the  "bone-setter,**  hai 
bis  limb  '*  wrenched  "  into  utility  and  cose  by  a  mrtst  eimple  mamr-am*. 

WouNMS  oy  JniN'rt*. — A  joint  is  known  to  Iw  wounded  when  smorit 
CSCttpeH  from  the  ajuTture  or  wheti  the  interior  of  the  articulation  is  cxpossd 
If  tiu-re  ho  any  douU  w  to  the  wound  hjiving  jienetrated  the  synovinl  mem- 
hruno.  no  attempt  should  b«*  made  to  ascertam  this  by  probing:,  as  in  this  wii 
the  veiy  thing  that  is  to  bo  feared  may  be  brought  alijut  by  the  Sur^eviiL  If 
the  wonnd  be  of  Knfficient  size  ti  careful  and  gentle  examinntion  may  aafely  b» 
uiadc  with  llie  finger,  after  the  hands  have  lx«n  eapefully  washed  and  di** 
infc'CtiHi.  In  all  doubtful  ciiseft  the  wound  nutst  lie  treated  as  utie  of  tki 
joint,  ami  the  question  whether  it  {leuetrated  or  not  will  often  bede«f«dll|> 
by  (he  jiTinptoms  that  Bujwrvene. 

Patholoffy.— In  no  claHS  of  injuries  are  the  effecta  of  the  admuvion  of  ahr 
i»nd  of  till-  ron»"'<|Uent  dec<inip<»siti<»n  of  the  '^  uiore  marked  than  in 

wuundft  of  joints.    The  nK»t  extensive  suIm  -  nijurica  of  jointu  an- 

reoovered  from,  us  a  rnle»  without  a  seriouR  symptom.     Thns  a  simple  dnloo»^ 
tlon  of  a  large  joint,  althongh   neconiimniwl  by  lac^^ration  of  tlw  c«{mle» 
tearing  of  neighbouring  muscles,  nnd  abundant   extravasation  of  blood,  im] 
lilmt^t  invariably  recovered  from  with  but  little  pain  or  itiHiimmatioa,  Md 
with   iierleet   restoration  of  mobility.     On  the  otht^r  lutnd,  a  small  iooiaidJ 
wound,  Hueli   us   might   In*   made   by   a   stab  with  a   |)oeket-knife,  nuir  bp{ 
followdl    by  the  movt  ftvTe^•  oonKtiluiional  symptonis  and  the  moRt   Bcotr 
dftft/uetive  innammalion  of  the  joint,  or,  as  it  t«  culled,  TmauAtio  flaptlfr 
ArthritU.    The  reason  of  this  is  not  difficult  to  find.    A  joint  oooates  la 
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mo^^wes  <if  nn  irret^iilar  r4iviiy.  rujxiMe  of  very  cnnsidL-nible  diat^^naiou  and 
very  (iiffirnk  to  drain  perfectly.  A  wound  caasfs an  eflusion  into  the  cavity,  first 
(»f  blot)d  and,  almost  immediatt'ly  after,  of  synovia,  mixed  Aviih  serons  exudation 
from  the  vessels  of  the  synovial  membrane.  The  whole  cavity  thus  becomes 
diBt«nde<I  more  or  les^  tensely,  according  to  the  amount  of  draina^  allowed  by 
the  wound,  with  putresciblt-  matter,  and  thi«  is  brought  into  direct  contaor 
frith  tJir  air  by  means  of  the  external  openinjr-  The  caiiRes  of  decomposition 
thus  l)ein^  admitted,  in  the  grre-at  maj<»rity  of  eiiscs  putrefaction  follows,  and 
the  whole  BynoTial  membrane  and  the  surfaces  of  the  cartilages  become  bathed 
m  aeptic  fluid.  Ajs  tlie  reHuU  of  this  the  most  acute  inflammation  is  set  Dp. 
ly  reachin^^  the  stujL^e  of  suppuration.  This  Boon  extends  to  the  iitfament*^ 
'h  Usjome  softened  and  yield,  allowinji^  the  articular  surfaces  to  1)eoon]e 
dfsplat-ed;  at  the  same  time  aljscesses  form  outside  the  joint,  either  fronj 
fifrforutioii  of  the  capsule  or  by  extension  of  the  inflammation  thi*ouj:i:h  it ; 
these  inay  hnrrow  widely  beneath  the  muscles  surround inw  the  joint.  Within 
the  joint  the  earWages  pcrifth,  in  rnnRcqnence  of  the  irritation  to  which  they 
ure  ex|)oflcd;  they  Ijeoome  l<K)8ene<l  from  the  subjacent  bone,  and  by  a  jintcesf 
,>4l|lher  of  maceration  and  friction  than  of  true  ulceration  they  become  worn 
ly  at  those  |M>iDts  at  which  the  articular  surfaces  have  Ijcen  most  continu- 
ously in  contact;  the  bone  beneath  is  thus  exposed,  and  from  the  combined 
irritivtion  of  the  pressure  of  the  op]>osed  Borfaces,  a  certain  amount  of 
friction,  and  the  contact  of  the  septic  discharges,  ulceration  spreads  rapidly 
into  it.  Thus  the  whole  articulation  becomes  com|)letcly  disttri^iniEed.  This 
yr»x:<s*s  is  necessarily  accom|winied  by  veiy  In'sh  fever.  There  is  no  surface 
in  the  lM>dy  from  which  absorption  takes  place  more  rapidly  than  from  the 
aynovial  membrane  of  a  joint  ;  as  soon,  therefore,  as  it  l>ecomeH  bathed  in 
Mr{jtic  matter  severe  fever  is  developwl,  its  intensity  corresponding  with  the 
sixe  of  the  joint  an*l  the  extent  of  surface  from  Mhich  absorption  is  takin<: 
place.  When  the  interior  of  the  joint  becomes  covered  by  ^'mnuIBtion•ti88ue, 
which  presents  a  more  or  less  efficient  barrier  to  further  absoqjtion  — that  is  to 
ly.  by  aboat  t]ie  eighth  or  tentli  day — the  fever  sulfides.  Before  this,  however, 
patient  may  perish  from  septic  poisoninj;,  or  the  case  may  become  com- 
by  some  infective  process,  as  septic  infection  or  pyfeuiia.  The  serions 
icen,  therefore,  that,  follow  wrtunds  of  j<»ints  may  be  irmrd  eutirelv  to 
ibc  following  causes:  the  accumulation  of  blottd  and  serous  efTusion  in  the 
nvjty  of  the  joint,  and  the  decomposition  of  the  dischai'ges.  aggravated  in 
Mtne  eases  by  want  of  n-st  and  by  the  unhealthy  constitutional  condition  of 
the  patient  and  the  ba4l  hygienic  surroundings  in  which  he  may  be  placed. 

There  are  two  ways,  however,  in  which.  with<.nt  any  special  treatment,  a 
bounded  joint  may  escape  the  destructive  pntcesses  alK)ve  described  :  firsts  if 
(he  woumi  be  very  small  and  the  instrument  inflicting  it  perfectly  clean, 
tinioD  of  the  external  o]>ening  may  take  place  by  first  intention,  and  the 
•ifttr-progress  of  the  ame  may  In;  tlie  same  as  in  a  subcutaneous  injury; 
i^oondly,  if  the  wound  be  very  large,  so  as  to  give  perfect  dniinage  to  thi* 
*.iivity  and  Lhtis  to  prevent  the  retention  within  it  of  decomposabli.<  matter. 
recovery  may  take  place  with  oomparatively  little  local  inflammation  oroon- 
liiiutiunal  disturbance.  It  is  a  medium-siKed  wound,  one  too  large  or  too 
to  heal  by  the  first  intention  and  too  small  efficiently  to  drain  the 
is  the  most  dangerous.  Wounds  of  joints,  resulting  from  gun-shot 
injoiyt  vxt  nccecsarily  the  worst..     In  these,  the  aperture  can  rarely  be  clomnl 
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nnd  united  by  the  first  intention  :  nnd  tlic  truck  of  the  liati  muM  nhnifl 
inevitaUy  suppiinite.  The*  hones  are  also  nsuull)'  Hjiliiiti^red,  and  fundp 
btxliuM  uf  various  kinds  nn*  introiliicrd  into  the  articuUtit)ii,  heooe  th«  DO* 
cxt^^nMivi*  and  fatAl  niisi.'hief  couanonly  ensnctf. 

In  A  ciwe  {}i  Mtinmatic  Rcptic  arthritis,  if  we  have  the  op]x>rinnity  of  eun 
iuimj  the  joint,  the  appwirancf^  will  vary  with  the  time  aft<?r  the  intiu*tion  nf 
the  injury.     At  the  end  itf  froin  twenty-f<»ur  U>  forty-cii;ht  hour*  the  BTUoml 
memhrune  will  lie  found  intensely  rnl  and  injected,  it«  HiirfiuH-*  luHtrelcan*  it* 
fringes  Hwollen  :  un<l  the  rjivity  will  contain  a  quantity  of  turbul  fluid  ttiil 
rotainin;^  some  of  the  chamctc*r«  of  tiynoviu,  but  tbinaer  ttuin   nntoraL  is 
which  microscopic  examination  would  pn^bably  reveal  the  presence  of  mionh 
organifiniM.     Later  on,  at    the   end    of  a  week  or   ten    day»,  tho   lyiioTiil 
membrane  will  ha\».'  lont   its  chjiracteristic  apjX'afanc*',  twinjf  er»nc«alwi  by 
tn^nnlation-tiissue,  the  surface  of  which   is  rntirely  or  in  jn^irt  oitvtrwl  bys 
thin  ^aey  sloni^hini:  layer.     The  cart-ilaues  Imvc   lost  their  nut  nnd  lujrtn* 
smoothness*  th<Mr  surfaces  are  yellowish  in  colour,  and  purtial  croviim  wfll 
have  commenced  at  the  points  at  which  the  opposinf?  articular  snrfiiocs  bnv 
l>e*»n  in  contact.     The  liiranienta  an*  swollen  and  wiftene*!,  and  the  ti 
Murroundiii;:  the  joint  ani^'Uiat-utLS  and  intiltratetl  with  intlamraatory  iinvioBliJ 
Such  Ihiid  us  the  juint  contains  will  l»e  thick   pus.     In  the  more  attvaMttJ 
slaves  *'f  the  disease-,  when  the  joint  has  been  suppurating  p^rhap»  for  man* 
weeks  or  even  months,  it  will  be  found  that  it  is  difficult  to  n^o^iie  Ui«| 
synovial    membrane,  ligamentJt  and  capsule,  all    being  loot   in  the  maus  ofl 
inflammatory  products  intiltmtiii}/   their  structures,  givinji;  them  a  qj 
scmi-tninsparcnt  apjKHirance.     Tlic  cariiluL^es  an.*  perforated  in  thoir 
parts  ;  at  the  cirt'umfcronce  thoy  have  almost  the  appcamucc  and  fed 
leather.     The  bones  are  exposed  and  arc  ulcerating  BU]ierflcially,  the  snrfiff 
l>einK  rougli  and  of  a  dark-red  colour.     Occasionally  in   the  latest  aUfceL  if 
tnlrrablc    n-tft    has   l>een  kept  np  in   the  treatment,  icraniilationa  may  bavr 
sprung  op  from  the  Wmj  8urfact*s  and   have  roalesced,  iuid  there  may  lie  noim 
actual  oflseous  union  of  the  opposed  surfaces.     If  Recovery  d'j*^  take  ploi^  m 
such  a  c«fle  it  is  effected    by  complete  bony  union  between   the  npfioniu 
iiurfacos  and  gradual  absorption  of  the  inflammatory  products  and  der^op- 
mcnl  of  dcuML*  rii-atricial  tiivine  around  the  site  of  the  joint.     MicKara|BP 
examination  fthows  iioihinp;  but  the  ordinary  si^ns  of  inflammation  to  tl 
VBrioUK  structnri's  I'literint^  into  the  composition  of  the  joint. 

Symptoms  uid  £ffaota.~The  seventy  of  the  wound  of  a  joint  (irpesi 
Ditielly  on  the  hi/.e  of  the  articulation  and  the  natun-  of  the  wound,  but  is 
materially  influenced  by  the  age  and  health  of  the  patient.  Small  i 
rutaneouH  Mouud»t.  niich  as  ui-e  inflieteil  in  the  removal  of  looM 
mJiy  UMtially  ho  itiiidH  with  {lerfrct  sjifcty,  if  proper  aiitisepttc  pneKlllaiis  bitf> 
tAkcD  and  the  InMrunients  Ix*  perfectly  clean.  But  with  joiiiU  laid  open  afl 
the  result  of  accidrnts.  everything  dejKiids  on  the  prevention  of  Kptt4 
arthritta  by  the  ostiiblishment  of  \f<)iA  dmina:^'  and  the  eiclnstun  uf  ^^4 
aattM«  of  de«Nim|Nihition.  This  latter  cutidition  may  lie  difficult  IVom  llifl 
presence  of  dirt  or  foreign  IxKJi&t  in  tlie  cavity  of  the  joint.  M 

If  the  jMitient  i>M*n[Hit  the  dangers  of  septic  arthritis  and  the  wound  intittfH 
by  the  flrst  intention,  there  is  usually  some  ctTusion  into  it-t  caritr,  wiUi  Im^| 
and  |Niin,  which  sutwide  in  a  few  ilays,  hikving  th<*  articulation  wmk«  umdi^l 
«cid  NCilT  for  s<jmG  comaiderable  time.     This  period  of  swelling  is  imv  of  cooH 
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Aitxiuty  to  the  Surgt^on,  but  if  by  the  tliird  day  tlie  symptoms  begin 
;,  and  *?3jK.'cii4ll_v  if  tliere  be  no  marked  rise  of  tcrapcrutiire,  be  may 
ioTtfidently  look  forward  to  u  speedy  recovery.  ShouM  septic  arrhritis  super- 
MQe,  the  joiul  within  a  few  hours  of  the  infliction  of  tiio  injury,  flwella. 
leoomes  hot  and  painful,  and  throbs.  The  pain  steadily  iDcreaneSj  becoming 
Bnsive  and  excessively  severe.  If  the  aperture  be  lurj^e,  synovia  freely 
iCttpra.  whirh  soon  becoine^^  mi^ed  with  iuHammatory  prodacts.  If  it  be 
maU,  little  more  thiui  a  puncture,  the  joint  HwellK  an<l  tills  with  pu»,  which 
rill  either  escape  throujjh  the  orijriual  wound  or  find  an  outlet  for  itself, 
isnimg  tbrou>rb  the  capsule  and  burrowing  widely  beneath  the  fascia  of  the 
bub  before  reaching  tlie  surface.  The  swelHnj:  at  first  assumes  the  outline  of 
lie  synovial  lutnnbraue,  l>ni  as  soon  as  the  inHnmmation  has  extended  to  the 
Ipamonts  it  becomes  prlobular  or  oval.  The  skin  over  the  joint  becomes  red 
d  aMlemat*JWs.  The  limb  is  instinctively  plwed  in  n  position  of  semiHexion. 
ere  are  startiugs  in  the  limb,  woree  at  uight.  waking  the  patieut  should  he 
]  asleep.  The  pain  becomes  agonizing  should  the  joint  be  moved  in  the 
gbrcet  degree.  The  constitutional  disturbance  Ijecomes  very  severe,  the 
ture  often  rising  us  hii;h  as  luo  Fahr.  The  pulse  is  rapid  and 
ing,  the  tongue  dry,  the  face  Hushed,  and  there  is  frL^juently  delirium  at 
igfat.  The  patieut  may  succumb  at  this  stage  from  the  intensity  of  the  septic 
rver.  In  other  cases  he  may  be  early  attacked  by  septiciemia  or  pyiemia. 
If  the  patient  survive  this  aentQ  period,  obseefiscs  form  around  the  articula- 
in,  and  tla*  discharge  from  these,  as  weU  us  from  the  joint,  with  the  chronic 
isnning  from  absorption  of  the  products  of  putrefaction,  may  gradually  prove 
I  by  exhaustion.  Should  this  danger  be  pa*s*.*d  tlinmi^h  and  the  patient 
fUtually  survive,  it  will  1x*  with  an  ankylosed  limb,  the  utility  of  which  Is 
reatly  im)iaired. 
Trvatment  of  Wounded  Joints. — The  iirst  point  to  l)e  determined  must 
whether  amputatiou  or  resection  should  be  performed,  or  an  attempt  made 
mve  the  injured  joint.  If  the  joint  have  been  extensively  laid  open,  with 
|Doh  contusion  and  laceration,  compiicated,  perhaps,  with  dislocation  or  with 
are  and  splintering  of  the  bones,  no  attempt  to  save  the  joint  is  likely  to 
HooMti  lu  these  unfavourable  circumstances,  hoWL'vor,  in  the  upper  extre- 
|i^»  and  even  in  the  ankle,  the  limb  may  not  unfreijuently  be  preserved.  If 
bones  l>e  comminuted,  the  ix'uioval  of  splinters  and  resection  of  the 
Iticolsr  ends  may  advantageously  be  practised  in  many  cases.  moi\'  particu- 
rij  if  the  patient  be  young  and  sound  in  constitution  and  the  soft  parts  not 
Itrosively  damaged.  But,  if  these  be  largi.'ly  lacerated  and  widely 
,  ur  if  the  patient  ha  aged  nr  broken  in  health,  amputation  is 
Ipermtively  called  for.  This  is  especially  the  case  when  the  knee  is  inJDre<I; 
teasi^x-  lacerations  of  the  joint,  if  complicatn^d  with  dishx^atiou,  or  with 
OmoiiDation  of  the  bones,  being  cases  for  immediate  amputatiou. 
In  all  oUior  cases  an  at^.'mpt  should  be  made  to  save  the  joint.  The  prog- 
ns  in  vwc-tt  nf  wuunded  joints  has  been  greatly  improved,  and  tlu*  treatment 
aplified.  by  tlieoiDpIoynjcut  of  antiseptics  and  dminage.  Indent  the  surgery 
joint  wounds  1ms  bwn  cromydetely  revolutionisLul,  and  cases  that  formerly 
RDKild  liave  boen  at  once  submitter]  to  amputjition  are  now  saved  wifchoat 
Ity.  This  applies  not  only  ^'  incised  wounds  but  equally  to  tlujse  of  a 
i  clwnicter  or  that  are  c^mpticatcil  even  with  fnicturc  y\'  the  articular 
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IM  »\-e  tJie  joint,  tlirt***  fibjectii  mnst  \m  kqA 
synorinl   rnvilif   iniini    hp   tharoufjhUf  drainM: 
^^^^^^^^  .1^  V  lt}it  fi^r/trtlf/  nt  rrai,  fiutf  firmli/  rUrri ;  and  tliirdlT, 

^^^^^^^T  ^   u^r*mtrd  from  tfrrom/Ht'^hu/ ht/ fumr  rjfirirttt  syiiem^ 

^^^^^^Bg0$rn  Irain  a  joint  perfoc-tly.  hh  before  etukil,  is  uot  »lvin 

^^^^^^Km  ^%7.m(Uii>it  can.  without  djflionltv,  be  sntttcieutlT  dniiDci)  to 
^H^I^^J^tvAnfiiirnt  of  tension  in  ii«  cavity.     If  an  efficient  wytt^md 
^  jftWwnt  crtii  be  carried  oni,  minor  imporfeclioufl  of  draioage  an-. 

^^,,..  .,  Ibi«  c*i«ieqnem*e. 

vfty  .^lOvqiik  Tretklment  of  u  wonnded  joint  in  carried  nut  on  exa<4.1y  Ifar 
aM^  iKPC'r^""  ""^  ^^*^^  ^^  *^^y  other  wonnd.  Tlie  wonnd  mnst,  if  ncocmarj, 
^^^m^i !  l^^if^  OHvity  of  the  joint  18  then  well  syrinjcred  out  with  mrlwlir 
^^  ^llml^m  in  wuter  (1  to  :fO),  fieivliloride  of  inercut)  (1  in   I*  "cn*- 

«Dl^«flipient  nntrtK'ptie  tluid.     This  is  best  done  by  niennttof  u  ,  i<y>:- 

tfl  iifldM-niblier  tnhin^^  lon^j^  enou^li  to  rench  to  Hny  part  <if  the  jomt.  fixed  on 
||i»  tw\  »»f  *  Ryrinj:^.  The  joint  may  be  carefully  moved  ut  thf  «amf  time,  *m 
llinf  tint  lotion  miiy  lind  its  wiiy  to  e\'ery  juirt.  of  the  iirtirnlntioii.  The  tloid 
ll  ihcn  wiueezcd  out  of  the  joint,  and  efficient  drainage  provided  Thi*  m»j 
bv  done  by  the  use  of  dniinatri'-tubes,  or  in  many  cases  these  m»y  advnni»|pf- 
imaly  hv  dispenaed  with  and  tlie  wound  left  freely  open.  If  the  cmc  be  otif 
aX  »  larp'*  loeeinted  wound,  with  dirt  ground  into  it,  it  must  be  cftrefoUt 
olMned  with  a  ft|>on^.  If  the  wound  is  in  such  a  situation  ihui  it  u  oot 
llkt'ly  to  dniin  well,  a  conntcr-openinfi:  may  be  mude  on  a  proW  at  Uie  taoit 
d^iiondent  jHirt,  into  whioh  another  tube  may  be  passed.  The  «ntttppfiic 
dnmsing  is  then  applied  and  the  limb  tix**d  on  a  flplint  or  by  aonw  rizvi 
ttpfAmiuB  in  such  a  way  that  the  ^li^^hteKt  movement  is  impowahfe.  If 
dntin(ige-tut)es  have  been  used  th^y  can  usually  be  removed  at  aUml  the  cod 
of  th(*  first  week,  but  this  will  de}K*nd  u])<m  the  amount  of  diei^iaifrc^  iitmi 
care  must  l»e  taken  not  to  move  the  joint  at  the  dre8J*ing5». 

Odo  of  the  fomiM  of  abeorl>ent  antiflcpti<-  dressing',  such  as  sul>limate  wood- 
wool,  salicylic  silk,  salicylic  or  iodoform  w<jo1.  Are.,  will  be  foand  nntf 
convenient  iu  the  treatment  of  wounded  joinU.  The  elastic  pfCHDit 
facilitates  drainage  and  limits  exudation,  while  at  the  same  tinu'  it  aids  in 
maintaining  n'st.  Thfst',  may  Ih-  applied  as  lusting  dressing  and  Ivft  nndiH 
turbed,  untess  elevation  of  tf.'nippratnre.  severe  pnin.  or  the  appeuwDor  J 
discharf?t/  bIiows  that  all  in  not  i^oing  on  well.  If  drainage-tnbea  liavQ  Utf 
innerted,  the  dressing  must  be  changed  on  the  sixth  or  seventh  day  to  reoio** 
them.  After  th«  first  druasing,  if  all  is  going  on  well,  the  limb  may  b*  Hud 
in  a  plaster  of  Paris  bandage,  applitxl  over  tlie  antiseptic  dressing.  If  theivir 
no  ol'-vatioii  nf  temjK'ratnre,  and  no  [min,  this  may  \m}  left  on  till  tlie  woumIv 
Ileal* -d. 

Should   antispptics  not  be  availahle,  the  following    treatment  slionld  ^ 

adopted.     If  the  joint  be  opened  bv  a   puncture  or  small  clean  cot  vooisl 

t))ii»  may  (ccasionally  be  doain]  by  bringing  the  edges  cogetber,  and  pboiaf  * 

|>I  ikeil   in  rolliHllon   u|Jon  it,  or  a  »>trip  of  plaster  witbfld  tf^ir 

V  imli.    Thr  limb  muitt   iIrmi   Ih)  pUred  in  a  spUnt  (pUstcr  <^ 

"  ha  m  the  i»mt),  so  as  to  U'  rcndi.'R'd  absolutely  immovable,  and  U»  jM* 

^— ^ild    Ui  snrronnrlcd   by   india*nibl>cr   luigs   containing   pouoikd   be,  ' 

H^  cold  by  the  application  of  Jjcitor't  tubes  (p.  214;.     In  fftot,  ths  b^ 

^f  «e  of  avoiding  further  mischief  lies  in  the  exclusion  nf  air^  perfect  M^ 
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KcTtTie  continmms  application  of  dn- r«iM.     In  tbis  way  inflammation  may 
pe  prevonted,  and  union  of  the  wound   take  place  under  the  plaster ;  but  in 
piifi  majority  of  cases  the  injury  is  followed  by  so  abundant  a  secretion  of 
wiovia  thac  the  dressing  hccomos  loosened  by  the  tension  and  outward  pressure 
of  the  ucfuraulrttcil  fluid  which  escapes  from  under  it.     If,  while  the  dressing 
ff^raains  ndberent,  the  preventive  means  fail  to  arrest  inflammation,  and  the 
joint  swell,  bw*uraing  red,  Jiot,  and  throbbiuir,  with  some  conRtitntional  dis- 
turbance, the  cold  applications  must  be  removed  and  heat  substituted  iu  the 
)Tm  nf  fomentations.     The  synovial  caWty  should  then  be  emptied  by  means 
the  ttspiratfir.     If  the  fluid  that  is  witbdrawn  be  merely  turbid  synovia,  tbe 
lot  fimientations  may  Imj  eontinufd.     Opinm  may  be  {jiven  to  alleviate  pain, 
thid  wny  the  symptoms  may  be  relieved  and  the  joint  recover.     Should  the 
lid  wiihdniwn  l»e  jun'o  pus,  or  contain  a  larcje  proportion  of  pas,  it  is  nseless 
iT  Uitiger  to  attempt  the  closure  of  the  wound. 
Wlien  suppuration  has  euiue  uii.  lou^  and  free  incisions  should  he  made  into 
the  joint,  on  eAch  side,  if  [totisihle,  and  ui  the  n)ost  dependent  part  of  tbe 
cspealc,  8o  as  to  allow  u  i-eady  exit  U>  the  pus.     If  this  be  done  thoroutrhly, 
ind  perfect  Wfst  maintained  afterwards,  tlie  symptcmis  an-  imme<iiately  relieved, 
id  ultimately  recovery  may  take  place,  usually  with  ankylosis,  but  occasionally 
Ith  s<*n3e  dejntie  of  mobility.     Small  incisions  into  the  joint  arc  worse  than 
by  a  small  incision  the  pus  cannot  be  evacuated  from  a  deep  and  com- 
ri  joint,  but  air  is  admitted,  and  the  result  is  to  favour  the  dccompo- 
of  the  dischar^s.  and  to  i-anse  severe  septic  fever  and  possibly  pytemia ; 
tiiakiui^  free  and  early  incisions,  however,  and  thus  eslablishinjj  perfect 
itDAf^S  but  little  decomposable  matter  is  Icfl  in  the  cavity  of  the  joint,  anil 
ils  of  decompoRition  are  reduced  to  a  minimum.     The  complete  relief  of 
efl^ected  by  such  iucisiouK  reduces  the  local  luflainuiation  and  Haves  the 
•at  much  pain.     After  the  incisions  have  been  made,  it  is  better  to  avoid 
tjcing  or  simple  water-dressing,  as  these  fevour  putrefaction.     The  wound 
be  yyring^ed  with  some  antiseptic  solution,  as  Condyle  fluid,  cjirbolic  lotion 
in  40),  perehloride  nf  mercury  (I  in  :20iMi),  or  tincture  of  io<line  and  water 
lo  <)j),  and  it  mnst  be  dressed  with  carbolic  oil  (1  in  10),  or  terobene 
oil  (1   in  (J),  or  a  strong  lead  and  spirit  lotion.     If  boric  acid  lint  be  at 
I,  it  forms  a  most  efficient  dressing,  applied  waim  like  a  poultice  an<L 
iged  frw|oently.     In  the  absence  of  all  antiseptic  material  the  open  treat- 
it,  or  U»e  simple  application  of  oil  or  lard,  will  be  the  V>est.     If  the  case 
frnvonrably,  tbe  discharire  will  j^radually  lessen,  and  the  constitutional 
rbttoce  subside.    The  joint  must  then  be  jilaced  in  such  a  position,  that, 
ankrlosis  results,  the  limb  may  be  serviceable  to  the  patient.     If,  how- 
r,  itti  very  frequently  happens  when   the  larger  joints  are  wounded,  the 
ition  within  the  articulation,  and  the  abscesses  that  form  outside  it, 
the  patient  to  a  hectic  state,  secondary  amputation  speedily  becomes 
icable. 
WiirNim  OF  IxDiViorAL  Joistk — To  the  preceding  general  principles  I 
hare  little  U)  add  with  respect  to  wounds  of  individual  joiuta. 
r    The  Kip  and  Shonlder  are  so  deeply  placeil,  and  so  well  protected,  that 
tbcT  can  (Miirct'ly  Ik*  woundo<i  except  as  the  result  of  gun-shot  injury,  tbe 
\  '■  '»f  which  lirts  iliready  been  discussed  (pp.  lUIO,  .S(jr»). 

.1  of  the  Kaee-joint  is  one  of  the  most  common  and  most  severe 
inJDTicfl.     Those  caused  by  gun-shot  violence  have  already  t>een 
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deBcriUMl  (ji,  M'.D.     When  prodiu^*!  Iiy  a  pnnctnn.'  nr  a  clrwi  cut.  i 
tpeatrncut  uiitl   iaimobility  will  usuiilly  (itiKiin'  ii  cure  witln.'Ut  iiv  • 
of  the  joint    being   in   uny    way    imjiuirt.'d.     Tlioinrte's   kut'e-spUot   w\ii 
Umm\  the  mt^st  coriMiiienl  form  of  upi>&nitus  f»ir  fixing  the  joint.    Wi<  ■; 
suppuration  tHXitir,  the  joint  must  l>c  laiti  opt'U  uiispurititcW.      Th*?  tit  . 
nhmild  Ik.*  initcrtrd  at  the  onVinal  wouimI,  if  it  )»•  situuhMl  i  ■ 

tlu'  joint,  and  pushed  down  to  the  inosi  defMiudt-nt  part  of  i 
here  thr  tip  of  the  finijer  tnay  he  nmde  to  project  and  bt?  cut  down  uinio.    A 
jirulN*-p<>inted  biflt4iury  iiichcn  to  hv  inuvxluced  and  the  incision  extended  tiU  a 
rouihea  from  the  head  of  the  tibin  U)  the  uppi*r  limit  of  Uie  synovial  poocb. 
The  knife  <«hou1d  be  slanted  hackwanls  so  as  to  facilitate  dnuna|p(T.    TW 
opposite  side  of  tlie  joint  must  then  Im'  treated  in  th*;  satne  wuy,     Kvm  iftfl 
this  am[»utation  may  be  necessary,  and  the  ineiKionK  iibov).-  described  <aa  bi 
u»ed  in  the  o|ieration.     If  the  drainage  ia  inefficient,  absccfi6e«  will  oftea  !•«■ 
doe])1yt  the  pnit  bursting  from  the  joint  by  the  upper  part  of  tbe  nfnvnH 
pouch,  and  burrowini;  up  the  thigh  under  I  he  Tahiti,  reachini;  tnmetiflM  m- 
h\v\\  08  the  tr(H'hunt(ir  iH'fore  it  i«  detected.     At  tlie  time  the  ajnorial 
gives  way  the  relief  of  tomrion  niiiy<'aiLae  a  deiTplivc  abntenitnt  in  the 
of  the  symptoms :  but  soon  the  limb  shtcUs  tip  to  the  trtK:hant<*r«. 
tense,  painful,  hot,  and  (cdemutooK,  with  great  constitutional  dliitlirlMiioe 
high  fever,  though  the  joint  may  lie  but  little  swollen,  and  many  days 
often   elapiio   Ivfnn*   fluctuation   can    l>e   again    felt   in   it  or  in  the 
This  nhsi-m-o  «'f   Rwellinir  in  the  knee  itself  may  mislead  an  inexp«ri«Bflrf 
pHKlitioncr.     At  length  the  a)>8ce»48  may  appr"ai;h  the  surfaci*  near  liiekaee: 
and.  on  an  incision  being  made,  uu  immense  qnantitj  of  piis  '\^  duchu^ 
h  U  the  depth  in  the  limb  at  which  the  abeceBH  is  scateil  that  givct  rnrtai 
the  difficulty   in    its   detection,   the    violent    a>nstitutioonJ    disturbaooe  it 
oocnfiiona,  and  its  extreme  dangi^r.     I  ha>*c  nerer  seen  iibsiH^s  form 
the  mnsclofi  of  the  leg  as  a  consequence  of  injury  of  the  knet*-joint.  uoIm 
tibia  had  been  fractured  as  well  as  the  joint  opened. 

For  the  penetmtion  of  the  knec-j<'int  by  needles  we  p.  34:;. 

Wounds  of  thr  £11>ow  an<l  Ankle-jointa*  ulun  simple,  as  in  panetUtfi 
usually  admit  nf  clwure  and  of  being  I  nseftU  fld 

mobile  articulation.     When  they  an?  r  r^  :  he  oat''' 

Iwnring  bones,  the  soft  parts  not  lieing  too  extensively  injured,  pmwc lion  of  Ib^ 
wounded  articulationfi  is  the  proper  course  to  adopt ;  if  thcro  be  mnch  lectf^ 
tion  of  vift  parts  with  comminution  of  the  Ixmes,  untjmtatiou,  espeoMOy  ta  dM 
QMe  of  the  ankle,  will  Iv  rffiiiired. 

WonodH  of  the  Wriflt-Joint  are  peculiarly  dangerous,  on  msotmaL  of  A* 
extent  and  (.complexity  of  the  aynoviul  membi-ane  that  enters  into  its 
mation.    Sliould  suppuration  l>e  st>t  up.  si»nte  of  the  earpal  bonce  may 
In  these  eircumatancee,  if  the  ]mtienl  be  in  good  health  and  But  loo  tiM. 
<'v     ■  ^    (t   will  leave  a  v<Ty  us<'ful  hand  ;    whon  exoittoii  ii  ■* 

I  h>n  muH  be  ptTformod,  if  i^wiMf,  by  a  flap  Ifthn  Ami 

the  palm,  only  the  diseased  articular  ends  of  the  nulms  and  nine  hdK 
removed.  In  some  casea  the  patient  may  recover  vilhoat  opefmtioB,  bet  * 
itifl*  and  eonifianitively  naelese  hand  will  generally  be  left. 

Di8U>CATiox.s  will  be  de«uribcd  in  Chapiter  XXII. 
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CHAPTER     XX, 


FEACTUUES. 

A  Fbactuiik  mny  l)e  <lefiiiefl  »is  Ji  smMen  Hnd  violent  tiotution  of  continwity 

a  bone;  but  by  the  term  "  fraotuif "  it  is  couvenient  to  describe  other 

ions,  -whifh.  atriftly  spciiking.  are   not  comprised  in  the  definition.     The 

lisplwy^mont  of  an  epiphysis  from  the  shaft  of  a  bone  is  not  reiilly  a/rufhtre 

»at  a  9P}xiTatwn;  iis  is  also  the  displacement  of  a  costal  nirtilajje  from  a  rib. 

CArsEs.— Prutrtnres  are  almtwt  invariably  the  result  of  k»cal  causes,  but 

le  liability  to  their  occurrence  is  modilicJ  hy  certain  predisftoHinj^  circum- 

itsncc*. 

£ooal   Cauaas.— Fractures   may  be  the   result   of  external   violence,  or 

•nlar  action. 

Bztemal  violence  may  be  applied  in  two  ways  :  directly  or  indirectly. 
Tlie  worvt  forms  of  fractnre  arc  occasioned  by  direct  external  ▼iolence 
linjr  and  splintering  the  l)one,  a«  by  the  pa8sa;u;e  of  a  heavy  wheel  or  by  a 
ihot  injury.     The  fractnit*  always  occurs  at  the  \mnl  to  which  the  force 
applied  and  is  often  compHcatwI  with  considerable  mischief  to  the  soft 


lirect  violence  may  break  a  bone  in  two  ways.     One  that  is  more 

lonly  talked  of   than  seen   is  by  cmifn*coup,  in  which,  when  a  blow  is 

on  one  part,  the  shock  that  is  communicated  expends  lis  violence  on 

\t  opjKiaite  point,  where   the  fracture  consequently  occurs,     Tliis  form  of 

jjnry  has  been  described  <taly  in  the  b^'ues  i>f  the  head.     (See  Chap.  XXIV.) 

In  the  other  form  the  bone  in  broken  l>y  beiufr  snapped,  as  it  were,  between 

mifting  medium  at  one  end,  and  the  weijrht  of  the  b<idy  on  the  other. 

a  person  jumping  from  a  heifrht  and  aliirhting  on  his  feet  may  bi'eak 

itt  letr»  by  their  being  comftreased  l)etween  the  weirjht  of  the  l>ody  above  and 

grc»Uijd  Inilow.     The   Ion?  bones  are  those  which  are  most   frequently 

in  this  wiiy  ;  and  tlie  fracture  occurs  at  the  j^reatest  convexity,  or 

'  'Ht  [»oint.     When  a  jterson  jumps  from  a  carriage  that  is  in 

»i:;h  the  heijj;ht  of  the  fall  be  not  iLjreat,  yet  its  force  is  consider- 

ible,  the  feet  coming  violently  to   the   ^ffj*ound   and   being   suddenly  fixed, 

whiU?  the  l>o«ly  moves  with  the  same  velocity  as  that  with  which  it  was  ijeiag 

;Cvricd  onwards  iti  the  vehicle.     Hence,  fractures  received  in  this  way  are 

fcvrn-.  iiod  often  compound  or  c<>raminutcd. 

octioB  is  not  an  unfri-qnent  eunae  of  fracture  of  bones  into 
powerful   muscles  wre   inserted  ;    es|»ecially  the  patella,  the  olecranon 
of  the  ulna  and  some  of  the  huuy  prominences,  such  as  the  acromion, 
^hii.'h  atft  broken  in  the  same  way  that  a  tendon  is  ruptureii — ^by  the  violent 
ion  of  the  muscles  attached  to  them  tearing  them  asunder.     It  is  not 
that  the  long  l^ones  are  «o  fractured  ;  but  the  humerus  has  been  broken 
liT  a  person  striking  at  but  not  hitting  another,  or  by  suddenly  throwing  ont 
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t}ie  iirm  to  suize  »>m(.'t.tnng  that  was  fallio^  ;  and  tbc  daviclo  V 
fmctured  by  a  rider  giving  hU  horse  a  back-haiided  blow.  In  thccc 
howi-vcr,  mnsctiiar  action  may  not  have  bt-CD  the  sole  cansc,  the  weight  of  tt* 
hinh  also  tenditit;  lo  fntoitirc  the  iMHie,  MiiMnlur  adion  also  aids  io  Ibr 
fmcMirc  of  Ixincs  by  indirrrt  vinlenrc  :  thus  we  sec  tlmt  a  floi)er  oiaa  wb^' 
makes  a  violi.>nt  ctTort  to  siivu  liiiiitfflf  mure  ol'teu  breaks  ii  bone  m  n  fall  this 
a  drunken  man  wlio  fallp  like  a  log. 

Predisposing  Canads. — Some  Ixines  arc  especially  liable  to  lie  broken  la 
coQHi.(jiicnoi*  of  tlieir  tinriwj  an  pointa  of  sti/'port.  Thus,  when  a  jatsoq  ftltaj 
u|)Oii  the  hniid,  the  lihor'k  is  tmnsinitted  from  tho  wrinl  thn>n^;fa  the  ndivtj 
humerus  and  clavicle,  to  the  trunk  ;  the  radius  and  t'lavirle,  bciiig  the  wt 
bones,  arc  then  eiipccially  liable  to  be  fraotnrcd.  Si^  again,  the  $Uunim  ef  J 
bone,  irres[»ectively  of  any  other  ciix-nmslanee,  nmy  prodiBpuse  it  to  fnctan-f^ 
the  prominent  |>oKition  of  the  nusal  bones  uud  ihe  expoed  situation  of  the 
niTomion,  render  these  parts  peeuliarly  liable  to  injury.  The  ^//n/v  of  f>ii^ 
liones  di»]ioses  them  to  fractmv  ;  thus,  a  lonj;  bone  is  necessarily  u»t*re  rvadi); 
broken  tbau  a  nhort  and  thirk  one  :  hence  the  tibia  and  femur  ar^*  more  oto 
Fractured  from  fulls  on  the  feet  than  the  or  c^ilcis.  Ccrinw  }>arf«  o/htt^m 
more  conunonly  fractured  than  others.  Those  part*  cft|>ccially  into  which  powf- 
ful  muscles  are  inserted,  or  that  are  in  exposed  Kituations  and  hence  liable  ttfj 
injury,  or  have  tu  reOfive  the  weight  of  the  falling  bo«ly,  are  often 
lltaict*  the  clavicle,  the  olecranon,  and  the  neck  of  the  femnr,  are  comoi 
fractured. 

Ag«  exercises  considurublc  influence,  not  only  on  tbc  genenil  occurrence  uTj 
noctures,  but  on  the  liability  of  cei*tain  bones  to  U*  broken.     T  ^  nnf 

occur  even  iti  inlra-uterine  lift*,  and  many  eases  have  been  rts  .  vhiAl 

one  "T  more  l>ones  have  been  broken  in  the  fu-tus  by  blows  ujx>n  tlic  ntMluBcaj 
rOf  the  mother  durio^  the  later  months  of  pRpnaney.  Intra-atcrinr  fr 
■uay  also  occtir  as  a  consequence  of  syphilis ;  thus  Cbinssier  dissected  a  i>yphn 
fnctus  thtLt  had  1 IM  fractures  and  another  with  4.S.  Kractnrca  may  occar 
during  birth,  must  commonly  of  the  humerus  or  femur  bat  occaaionally 
the  boueti  of  the  Kknil.  These  are  usually  the  ronKei{ueuL*e  of  iDStnmMllCll| 
ilelivery.  Some  ruses  that  have  been  descrils'd  us  rougenital  fractures 
to  me  mthor  to  Im;  instances  of  arT\«t  of  development  or  fisilure  uf  ooim' 
between  the  various  parts  of  the  bone.  These  show  no  dif^position  to  W^ 
or  the  formation  of  callus  and  I  have  never  seen  any  o|K'ration  such  as  «irttif< 
8<:rapiug,  «fec,  undtTUiken  for  their  i-ure  with  succeKs. 

In  early  age,  iis  the  Ixuies  are  elastic  and  partly  curtilaginooa,  fmotaiV, 
oi^iiF  \i£»  n^udily  than  in  a<lvun(x*d  life  when  they  ha^-e  become  bn'tUe  uA 
earthy.  In  children  fractures  frequently  occur  at  the  line  of  junction  of  ll^ 
shaft  with  the  epiphysis  where  onsiticatioii  has  not  as  yet  become  poHbi- 
This  wparation  of  the  epiphvsis  (tt:cnr>t  chiefly  at  thr  lower  ends  of  tb^ 
humerus  and  fLinur»  sometimes  in  the  radius  and  otlirr  long  Ixmcs.  Afti^ 
advaoceH,  the  cotupiu't  tissue  of  the  shaft  becomes  denser  wid  barder,  l^' 
tli<»  cancvllou*  stnuiturc  of  tbc  extremities  more  dilated  and  Iooe»er :  heW 
tectiuv  of  the  neck  of  the  femnr  is  ca])ecially  t^ommou  in  old  people  ^ 
youn^'  persons  the   bine  is  usually  brukun  transversly,  )•!  rrs  takisf 

plaiA'  at  a  moiv  advuncL<d  fkriod  of   hfe   an-  genenUly  ^        ;iim1  oAi* 

enuiminuu<d  ;    in  adults  they  also  more  omimonly  extend  into  jotDtt  tli> 
when  o(*('urnn)(  in  early  aj;**.     In  rliildfin,  more  than  one  half  iIm  fucun* 
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and  ill  the  lower  limb, 
:  is  of  extremely  common 
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•^K^oomn^  ni  the  iipp<'r  limb  ait»  of  the  chivicle  : 
fracluru  nf  the  shaft  of  the  femur  Uy  imlirect  violem 
occurrence. 

8«z  iadirt*ctly  influences  the  liability  tn  fraeture,  men  being  more  freijnently 
exposed  to  ilie  canees  of  this  injury  than  women.  In  women,  the  bones  that 
are  most  commonly  friu'tured  are  the  clavicle,  the  radius,  the  tibia,  and  the 
neck  of  tl»e  femur  ;  in  men,  the  shafts  of  llie  long  bones,  the  cranium,  and 
ihe  pelvis. 

From  statiHtical  tables  of  fractures  of  the  upper  limb  (^iven  by  Flower,  il 
appeara  that  below  five  years  of  age  the  liability  of  the  two  sexefi  to  fracture 
is  equal.  After  five,  the  mules  steadily  increase  in  liability  up  to  middle  life. 
After  forty-five,  the  number  of  fnictures  of  the  upper  limb  in  females  exceeds 
that  in  males,  iu  consequence  of  the  extrL^me  frequency  of  fracture  of  the  lower 
•^cnd  «ff  the  radius  in  women  above  middle  Hfe. 

Bide  of  th.e  Body. — From  the  statistics  of  (iurlt,  Middeldorjif,  Lente  and 
otheis,  it  would  appear  that  fractures  occur  with  about  equal  frequency  on  the 
two  sides  of  the  Ivody, 

Tine  of  Teftr. — The  popular  supposition  that  the  hones  arc  more  brittle 
in  winter,  ami  honce  break  moiv  readily  than  at  other  seasons,  is  altogether  a 
mistake  ;  though  fractures  may  be  common  at.  this  period  of  tlie  year,  from 
fall*  beiuj*  mnp'  firqiiuut  duriug  frosty  weather. 

Spoil tauecas  Fraotures  are  those  which  happen  without  auy  very  distinct 
or  under  the  influence  of  violence  that  would  usually  be  insufficient  to 
ucc  such  an  injury.  They  arise  from  various  [mthological  conditions, 
gst  which  the  following  are  the  chief.  Atrophy  of  Hoiu  ocxjurs  naturally 
Id  uge,  and  is,  as  before  stated,  a  powerfal  predisposing  cause  of  fracture  ; 
mere  senile  atrophy  seldom  reaches  su<'h  a  degree  as  to  lead  to  spontaneous 
frscture.  In  the  same  way  atrophy  from  want  ttf  use  may  render  the  bone 
IL  brittle,  8o  that  a  very  small  force  may  break  it,  us  we  occasionally  see  in  at- 
^ft  tempted  reduction  of  olddislticationa.  A  much  more  imporUint  form  of  atrophy 
^b||iiat  which  accompanies  certain  fonns  of  disease  of  the  central  uervoos  syBtcm, 
^mecially  gi-neral  paralysis  of  the  insane.  Rruns  has  collected  the  rec-ords  of 
Rixtj  cases  of  spoutaneouH  fracture  occurritig  in  the  insane,  and  amongst  these 
we»  many  instances  of  multiple  fractures.  In  some  of  these  cases  the  bones 
were  (Maud  to  be  greatly  atrophied,  and  in  one  they  were  easily  cut  with  a  knife, 
paralysis  is  not  nnfreqnently  complicated  by  violent  maniacal  attacks, 
m  the  necessary  restraint  at  these  times  it  has  happened  that  one  or 
iQore  of  the  patient's  bonus  have  been  broken  although  no  undue  force  has 
bvdi  cinploye<l  These  nises  have  more  than  once  given  rise  to  charges  of 
cruelty  or  mauslaughtrr  against  the  keepers  in  lunatic  asylums.  Spontaneous 
ftucCares  occurring  in  locomotor  ataxy  have  been  described  by  Charcot,  Weir 
Uitchell  and  others.  These,  like  the  joint  atfections  of  this  disease,  appear 
Qgoally  to  occur  in  the  early  stage,  befoif  the  development  of  at-axic  symptoms. 
MoUiiie*  otfium  is.  as  will  be  seen  when  that  disease  is  described,  often 
MMciatvd  with  Hpoutaneous  fracture.  Hifketa  is  more  often  a  cauBe  of 
beodtufc  or  |>artiul  fracture  under  consideinble  violence,  but  cunnot  be  said  to 
bs  A  c»n»c  of  tnie  spontaneous  fracture.  Srurrt/  was  said  by  tlie  older  writers 
^Aioiie  a  general  weakness  of  the  bones,  but  later  observations  have  not  con- 
^B^  ttiia.  In  children  it  is  said  to  predisjtose  ti>  sepimitiou  fif  the  epiphyses. 
rtm*litutif//uil  Si/p/tiltJt  was  formerly  believed  in  some  coses  to  cause  u  general 
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and  united  hj  tho  first  inteiitiou  :  and  the  track  of  the  Wl  must 
im'\iLat»lv  H(ip))iimtc'.  Tli<*  tiones  arc  also  iisuully  8iiliiit<i*retl,  and  foRiip  I 
IkkIich  of  various  k'uuh  an.r  intrndncfMl  into  the  urtioulatioii.  heiioe  tltenuM  ] 
exu»n»ivc  uiid  fatni  mischief  oommonly  eiisueH.  I 

hi  u  caw  of  tmamiitic  sejjtic  arthritis,  if  wp  have  the  oppHtrinnity  of  *tiwn 
inin^  the  j<»int,  the  apjicanince*  will  vary  with  the  time  atW  the  infliction  4  i 
the  injury.     At  the  end  of  frnrn  twotity-four  to  fopty-oi^jht  hours  tlie  (trnofiil  I 
nieinhnme  will  Ikj  found  intensely  red  iind  injoeieil,  itH  Hurfaa?  lu.s' 
fringe*  swnllen  ;  and  the  cjivity  will  contain   a  qimntity  of  lurliid    ;i 
retaining  uome  of  the  churaoteni  of  Kynovia,  but  thinner  tlian   nniaml,  m 
which  microecopic  examination  would  probably  reveal  the  presence  of  tuicro* 
organipuiH.     liater  on,  at    tlie   end    of  a  week  or   ten    days,  the  syntirtil 
ujiMnbrane  will   have  lost   it*  rharneierLsLic  ap|Kiumncf,  ht'irij:  i*onrealed  Iff 
(jranulattnn-tissne,  the  surface  of  which   is  «ntirrly  <tr  in  purt  r*iverwi  by» 
thin  fHTy  8lnuj;hinj^  layer.     The  cartilajrca  have  litst  their  natural   loMn- antl 
smoothness,  their  sarfai.'es  are  yellowish  in  colour,  and  partial  cnitnoa  will 
have  commenced  at  the  points  at  wliich  the  opposing  articular  sarfaoca  han 
l>een  in  contact.     The  lipiinentfi  are  Hwnllen  and  Hoftvued,  and  the  timia 
surrounding;  tho  joint  OHleinHtoua  and  intittrated  with  inflammatory  prudocte. 
Such  fluid  as  the  jnini  mntaitiB  will  im  thick  ]>uti.     In  the  more  luivanct'^ 
j|ta$rcs  of  the  diaea&i*,  when  the  joint  haA  been  suppurating  perhaps  for  mant 
pfeekfi  or  even  months,  it  will  be  found  that  it  is  difficnk  to  rucogniic  Ur 
'qrnovial    membrnnc.  ligamentA  and  cap^mle,  all    bein^  loKt   in  the  mam  «X 
inBamritai^iry   produrta  intiltraiing   their  stnictunea,  ^iviii]^  them  a  nnifun 
iBiui-tranHfmrrnt  ap^Htaranre,     The  CHrtilat^es  an*  perforated  in  th«ir  omKnl< 
|»art8  :  at  tho  cipcumfercnce  they  have  almost  the  appearance  and  fc#l  of  li«t! 
leather.    The  hones  arc  exposed  and  are  ulcerating  mijioHicially,  tfaesnrfiuri 
beini;  rou^h  and  of  a  dark-red  colour.     OrcaHionally  in   the  laleat  ataj^ 
t'drnibic    rettt    has    Iteeri   kept   ufi  in    the  treatmt-nt,  >^numlation»  may  bafV^ 
flprung  op  frrim  the  hony  surfacca  ufid  lui,ve  coalesced,  and  there  may  \n 
actual  oBHeous  union  of  the  opposed  surfaccA.     If  nxMkve.ry  does  takv  pboo  i* 
such  a  cam  it  is  eflocte<l    by  complete  bony  union   In^twoen    tbc  o|^iqkbc 
surfaces  and  vrodual  absorption  of  the  inflammatory  products  and  develop- 
incnt  of  deuHc  cicatricial   tissue  around  the  site  of  the  joint.     Micn«ctipi>' 
examinaiion  showij  nottiin^r  hut  ihe  ordinary  siirna  «<f  inflammation  in  cfa* 
variouN  structures  cntchm;  into  the  composition  of  the  joint. 

B3rniFtoms  and  £ffeota.  -Tho  iievurity  of  the  woimd  of  a  joint  depembj 
chicHy  on  th<*  m/.c  of  tlit-  articulation  and  the  nature  of  the  wtmnd,  bat  b 
materially  inlliii-nci.-<i  by  the  age  and  health  of  the  patient.  Small 
cutancuufl  wounds.  «nch  aa  are  inlh'cted  in  ihi*  removal  of  hnmtf  i  iiilJUpa 
may  il-^uuHv  be  made  with  perfect  safety,  if  proper  iuiti»eptic  prt<oaotioitt  t* 
taken  and  tlu*  inxinimeiUif  U^  perfcrtly  clean.  Hut  with  joint*  laid  opai 
the  n*snlt  of  ao<'idcntfl.  rvcrjthinj;  dpiK'nds  an  the  prevention  oC 
arthritia  by  the  t^stahlishment  (»f  ^rxid  dminafre  And  the  exdotino  of 
cauMcs  of  dceomfHWiition.  Thifi  latter  condition  may  }to  diffloull  ttam 
preiteiici?  of  4ltrt  or  foreijjn  Intdien  in  the  cavity  nf  the  joint. 

If  lh(!  jiatient  uM-uiM-M  the  daupen*  (»f  Hcjitic  nrlhritis  and  the  wound 
by  the  fintt  intiMition,  there  im  UKiudly  soun*  effusion  into  it«  rarity^  vitJi 
and  pain,  which  KiilMide  in  a  few  flays,  Icjivint,'^  the  artioalation  weAk« 
and  HtifT  for  some  oonniderable  time.     This  period  of  swelling  if  ocm^  vf 


I 
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ftidemble  anxiety  to  tht;  Surgeon,  but  if  by  the  Lliird  day  tlie  symptoms  begin 

to  sal)side,  and  i-spR-ciully  if  there  Ik?  no  markod  v'm:  <if  temperature*  he  may 

confidentiy  look  forward  to  a  npeedy  recovery.     Sliould  septic  arthritis  suj>er- 

^mp,  the  joint  within  a  few  hours  of  the  infliction  ol'  the  injury,  swells, 

pmtajftiB  hot  and  painful^  and  throb.s.     The  pain  steadily  inoreaaeSj  becoming 

tfiDSVe  and    excessively  severe.      If    the  aperture    he   lar«:e,  synovia    freely 

escapes,  wliiuh  8iK>n  bewnneH  mixed  with  inflammatory  products.     If  it  be 

small,  little  more  than  a  punotiu'e,  the  joiiit  swells  and  litis  with  pus,  which 

will   either  escape  through  the  original  wound  or  find  an  outlet  for  itself, 

borjiting  through  the  capsule  and  bun-owing  widely  heneatli  the  fascia  of  the 

limb  before  reaching  tlje  surface.     The  swcllitii;  at  Hrst  aasumes  the  outline  of 

the  synovial  membrane,  bnt  aa  soon  as  the  iutlammation  has  exti'ndcd  to  the 

ligaments  it  }>ecome8  globular  or  oval.     The  skin  over  the  joint  beiuoraes  red 

and  Geiiematous.     The  limb  is  instinctively  placed  in  a  position  of  s^emiflexiou. 

There  are  startings  in  the  limb,  woree  at  night,  waking  the  patient  should  he 

fell  asleep.     The  pain  becomes  agonizing  should  the  joint  lie  moved  in  the 

slightest  degree.      The  constitutional  disturbance  Ijecomes  very  severe,  the 

fcfflperature  often  rising   os  high  as   l^o     Fahr.      The  pulse  is  rapid  and 

boanding,  the  tongue  dry,  the  face  Pushed,  and  there  is  frerjuently  delirimu  at 

night.    The  f>atieut  may  succumb  at  this  stage  from  the  intensity  of  the  septic 

^VQT.    In  other  eases  he  may  be  early  atMwjked  l>y  septieixsrnia  or  pyiuraia. 

If  the  jiatient  survive  this  acute  period,  abscesses  form  around  the  artieula- 
**'>n,  and  the  discharge  fmm  these,  us  well  an  from  the  joints  with  the  chronic 
P^^isoning  from  al>sorptioi»  of  the  products  of  putrefaction,  roay  gradually  pmve 
fntal  by  exhaustion.  Should  this  danger  be  passed  through  imd  the  patient 
^^eutually  survive,  it  will  Iw  with  an  aukylosed  limh.  tlnj  utility  of  which  is 
P'eatly  impaired. 

9r«atinont  of  Wounded  Jointa. — The  first  jioiut  to  Ix;  determined  must 
^  "Whether  amputation  or  resection  should  be  performed,  or  an  attempt  made 
to  aave  the  injured  joint.  If  the  joint  have  been  extensively  laid  open,  with 
oJOch  contusion  and  laceration,  complicated,  jverhaps,  with  dislocation  or  with 
fracture  and  splintering  of  the  bones,  no  attempt  to  save  the  johit  is  likely  to 
•*icceed.  in  these  unfavourable  circurufitances,  however,  in  the  upper  extre- 
^^tj,  and  even  in  the  ankle,  the  limb  may  not  unfreijuently  be  preserved.  If 
*ti<:  bones  be  comminuted,  tlie  removal  of  splintirs  luul  rest.ition  of  the 
•articular  ends  may  advantagetmsly  \to  practised  in  nuiuy  cases,  more  particu- 
larly if  the  patient  be  young  and  Btiund  in  constitution  and  the  soft  parts  not 
^K>  extensively  damaged,  lint,  if  these  be  largely  lacerated  and  widely 
•^•"-'Htufied,  or  if  the  jwitient  l>e  aged  or  broken  in  health,  amputation  is 
^'^lierativeiy  called  for.  This  is  especially  the  casp  wlun  the  knee  is  injnred; 
^^tensive  lacerations  of  the  joint,  if  complieuted  with  disloeution,  or  with 
*^mminntion  of  the  bones,  being  eases  for  immediate  ampuUition. 

In  all  other  cases  an  attempt  should  be  made  to  save  the  joint.  The  prog- 
nosis in  cases  of  wounded  joints  Inis  been  greatly  improved,  and  the  treatment 
**inpliQed,  by  the  employment  of  antiseptics  and  dniiiiage.  Indeed  the  surgery 
of  joint  wounds  has  been  completely  revolutionised,  and  cases  that  formerly 
Would  have  been  at  once  submitted  to  aniput^ition  are  now  saved  without 
•iiificalty.  This  applies  not  only  to  incised  wounds  hut  equally  to  thase  of  a 
IJUsrated  character  or  that  are  complicated  even  with  fracture  of  the  artieolar 
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If  then  it  U*  di<crrninr<l  lo  aive  tlio  joint,  tlin-o  objecte  nin»it  he  \x\i 
ftteadily  in  view :  first,  th**  ntjmria!  cfivihj  must  Im  thaiotujhiff  drami; 
sec'oniilj, ///>>  ;o/;i/  munt  hi>  f:fi/it  /terfdh/  at  rent,  ami  firmh/  fij-fd :  and  ihirtilT. 
t\w  fimhart/pn  must  he  prermted  from  iheomjumimj  Inj  movw  rpinrnt  tytUmtf 
antin^pHc  treatment.  Tti  drutn  n  joint  perfectly,  sh  before  stat(*d,  is  uot  «lvin 
easy,  but  cwry  articnlHtion  tran,  without  liifRriilty,  be  suHlcieiitly  draiiiv<l  U) 
prevent  llie  development  of  tenBi(»n  in  its  cuWty,  If  an  eftieient  system  uf 
&nti8t«|>tie  tR'ntment  vnw  \\ii  ciirriitd  out,  minor  imperfeclioitit  of  drains^  trr. 
however,  of  li.-ss  L'on»»(HjnciK*e. 

The  Antiseptic  Treatmeat  of  a  wounded  joint  i*  caiTicd  *i«t  on  exattJy  U» 
same  principles  lut  that  of  any  other  wound.  The  wound  mnst,  if  nPooMrj. 
be  cnlanred  :  the  ravity  of  the  joint  is  then  well  ayringrod  out  with  CBrtwlu; 
acid  s«»lut.i<»n  iti  wuKt  (I  to  :;(ii,  iMTrhloride  of  nieivurv  (1  in  lo<M)),  iir  sooM 
other  elTieient  iinLiscptie  fluid.  This  is  In^st  d<Mie  by  meaufl  of  u  ntiffish  piewl 
of  iridia-ruMHT  tnhinj:  lonj;  enoui;h  to  readi  U>  any  part  of  the  joint,  fixed  on 
the  end  i>f  a  syring'e.  The  joint  may  be  carefully  niove<J  at  (he  saiue  time.  »m 
that  tlie  lotion  may  find  it*  way  to  every  part  of  the  artirulution.  Tht*  flaidi 
is  then  squeezed  out  of  the  juint,  and  efficient  drainajje  provided.  Thi» 
be  done  by  the  use  of  drnina^e-tulKis.  or  in  many  casen  these  may  adwil 
ously  1>«  disjM'Hsed  with  and  the  Wfiuiid  left  freely  o]>«n.  If  the  caw  be  OW 
of  a  iarp?  hu'eratc<l  wound,  with  dirt  ground  into  it,  it  must  be  CftnhiUy 
cleaned  with  a  >iponge.  If  the  wonnd  is  in  such  a  ftitaation  chat  it  i«  noij 
likely  to  dmin  well,  a  counter-openinsr  may  he  made  on  a  probe  at  tbt 
dependent  [lart,  into  which  another  tulie  may  be  passed.  The 
drcsaiDg  is  then  applied  and  the  limb  tixed  on  n  nplint  or  by  some 
appomtUR  in  such  a  way  that  the  slijrhteHt  [novcmcnt  is  impontil 
dminage-tuUv  have  been  used  they  can  usually  be  removed  at  aUmt  tbeeod 
of  the  lirst  week,  but  this  will  depend  upon  the  amount  of  dkv'hiuvv.  (iitat 
care  must  lie  taken  not  to  move  the  joint  at  the  dressing. 

Oue  ijf  the  forms  of  alisorlKiit  antiseptic  dressinjr.  such  a«  sublimate  wood- 
woi'l,  Mdioylic  silk,  Bali<'ylic  or  icHioform  wool.  \'C.,  will  bv  found  mail 
(r«uivenient  in  the  trt*atment  of  wonnded  joints.  The  elauie  p««vii9* 
facilitates  dmin&gc  and  limits  exudation,  while  at  the  Mame  time  it 
mainl^iining  n-st.  Thew  may  l>e  applied  a«  lastin?  drea»in;^'«  and  left 
turb*3d,  unless  elevation  of  tompeniture,  severe  pain,  or  the  apj 
diHclianre  shows  thai  all  is  nut  *;otn};  un  well.  If  drainage-tubes  hav»i 
imwrted,  tlie  dntMtinj;  must  b«*  changed  on  the  sixth  or  seventh  day  to 
thrm.  After  the  tirst  dnftsiu}!.  if  all  is  i^'oin^  on  well,  the  limb  may  be  fiudi 
ID  a  plant<*r  of  I'arin  bandage,  iipplitid  o\vr  the  antist'plie  dremtn;?.  If  there  a 
no  elevation  of  temperature,  and  no  {wiu,  this  may  b«*  left  on  till  tlM^  wouiitiij 
healed. 

Shonld   aniiftepticji  not  be  available,  the  followin*^'    treatment  ahoald  ^' 

a^lopUrd.     If  tho  joint  Ik*  o])ened  by  a  puncture  or  small  clean  cat  sroBiA 

thift  may  (j4*eaxionally  l»e  clostil  by  Imufrin}:  the  e<l^*H  t<.f(retlier,  and  plaeiflf  *' 

]'  in  collodion    upon    it,  or  a   ntrip  of  p*  isbod  <rttf j 

v\  The  limb  must    then   W   phuvd   \i\   ^  [tUltV 

I'.iMt  IS  tUo  t>eflt),  »•  as  to  be  reiiden:il  absolutely  immovable,  and  tbe 

Mfbuuld    Ifv   surrounded   by    india-rubljer    bapi   containing  poandr«!   ioe,  * 

■tlpi  ooM  by  thti  af»plication  of  Leiter*a  tubes  tp.  214).     In  face,  Um  hrtt 

^kanceof  avoiding  further  tuinchief  lies  iu  the  exclusion  of  air,  perfect  «•# 
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^^^Ee  oontiDuons  iipplicntioti  of  dry  cold.  In  this  way  inflammation  iiiiir 
H^BVUQted,  and  uuioii  of  tlif  wound  tuko  place  nndcr  the  plaster  ;  bnt  in 
■be  inajr>rity  of  cuses  the  injury  is  followed  by  so  abundant  a  secretion  of 
■yiiovia  that  the  dressing  beoctmes  loosened  by  Ihe  tension  and  outward  pressure 
bf  the  awnmuhilf'd  fluid  which  escapes  from  under  it.  If,  while  the  dressing 
lemaijifl  adherent,  the  preventive  means  fail  to  arrest  inflammation,  and  the 
loiDt  swelK  becomin*^  re<l,  hot,  and  throhbin>r.  with  Rome  couRlitutionnl  dis- 
i&rbttiice,  the  cold  applications  must  be  rouioveil  and  lieat  substituted  iu  the 
kbrm  <if  fomentations.  Tiie  syno\iaI  cavity  should  then  be  emptied  by  means 
bf  the  aspinitor.  If  the  fluid  that  is  withdrawn  be  merely  turbid  synovia,  the 
pot  fMHuntations  may  l»e  continued.  Opium  may  l>e  given  to  alleviate  pain. 
Bn  this  way  the  symptoms  may  bt;  relieved  and  the  joint  recover.  Should  the 
hid  wirhdntwn  he  pure  pus.  or  contain  a  large  proportion  of  pas.  it  is  useless 
kiy  longer  to  attempt  the  closure  of  the  wound. 

I  When  suppuration  has  come  on.  lonp  and  free  incisions  should  he  made  into 

the  joint,  on  each  side,  if  [possible,  and  at  the  most  dependent  part  of  the 

oKpsuIe.  so  as  to  allow  a  ready  exit  to  the  pus.     If  this  be  done  thoroughly, 

ami  perfect  rest  maintained  afterwai*ds,  the  symptoms  an*  immediately  relieved, 

td  nltimately  recovery  may  take  place,  usually  with  ankylosis,  but  occasionally 

itb  some  de^rree  of  mobility.     Small  incisions  into  the  joint  are  worse  than 

a  small  incision  the  pus  cannot  be  eviicuated  from  a  deep  and  com- 

»nt,  but  air  is  admitted,  and  ihe  result  is  to  favour  the  decompo- 

of  the  dischai^s,  and  to  cause  severe  septic  fever  and  possibly  pyasmia ; 

making  free  and  early  incisions,  however,  and  thus  establishing  perfect 

Linage,  but  little  decomposable  matter  is  Ictl  in  the  cavity  of  the  joint,  and 

K'  evils  of  dccnmjiosition  are  n-duced  to  a  minimnni.     The  complete  relief  of 

;ion  eflJw^ted  by  such  incisions  rcdiit^'s  the  local  iuflaniniution  and  saves  the 

itient  much  pain.     Afler  the  incisions  have  been  made,  it  is  better  to  avoid 

tulticirig  or  simple  water-dressing,  as  these  favour  pucrefactiou.     The  wound 

i»t  be  syringed  with  some  antiseptic  solntion,  as  Condy's  fluid,  carbolic  lotion 

ID  -10),  perchloride  <.f  mercury  (I  in  2000),  or  tincture  of  iodine  and  water 

>ij  to  Oj ),  and  it  must  be  dressed  with  carbolic  oil  (1  in   10),  or  terebeue 

td  iiil  (1  in  (i),  or  a  strong  lead  and  spirit  lotion.     If  boric  acid  lint  be  iii 

forma  a  most  efficient  dreeing,  applied  Mann  like  a  poultice  and 

fret|nently.    In  the  absence  of  all  antiseptic  material  the  open  treat- 

or  the  simple  application  of  oil  or  lard,  will  be  the  I>est.     If  the  case 

|«OQeed  favourably,  the  ilischarge  will  gradually  lessen,  and  the  constitutional 

tfittorbaace  snteide.    The  joint  must  then  be  placed  in  such  a  position,  that, 

ankjinsis  results,  the  limb  may  be  s^'rviceable  to  the  patient.     If,  how- 

rer,  «e  very  frequently  happens  when  the  larger  joints  are  wounded,  the 

tion  within  the  articulation,  and  the  abscesses  that  form  ontside  it, 

tlje  patient  to  a  hectic  state,  secondary  amputation  speedily  becomes 

ible. 

W«>i:xii8  or  IxniViDi'AL  Joi.nth. — To  the  preceding  general  principles  I 

irr  littl*!  U)  add  with  res]H:ct  to  wonnds  of  individual  joints. 

The  Kip  and  Shoulder  are  so  deeply  placed,  and  so  well  protected,  that 

ley  vmn  wna-cly  U-  wounded  extvpt  as  the  result  of  gun-shot  injury,  the 

ftTpatmcnt  of  which  has  nlreudy  been  discussed  (pp.  -SdO,  :t(Ii>). 

Woand  of  tlio  Knee-joint  is  one  of  the  most  common  and  most  severe 
of  SBoh  injuries.     T!io-*e  rutted   by  gun-shot  violence  hare  already  been 

■  L  L  V 


INJURIES    OF   BONES    AND    JOINTS. 


flcbcribtMi  (p.  ;i(;i  i,  When  prodiH-orl  Uy  a  piinctiin*  or  »  clnui  cot.  nut  hj^ 
treatment  and  iimnobiliiy  will  usually  onHun:  u  cure  withcut  tho  tiiiKti'- 
»f  Uie  joint  being  in  anv  wav  impaired.  ThoimiaV  kuoe-splint  will  ■ 
found  the  most  conxenient  form  of  a|>panitU8  for  lixing  the  joint,  Shuolii 
suppumtion  <iccur,  th*^  joint  nin»t  he  laid  open  unsparinji^ly.  Thi?  fioftf 
should  1h?  inHeried  nt  tho  oritrinal  wound,  if  it  l»o  sitnated  towjinU  the  frontof 
the  juiut,  und  piwhed  down  to  the  most  dependent  part  of  tfic  synovial  pooA: 
here  the  tip  rif  the  fincrr  may  l)e  miuie  to  project  and  U*  rut  down  upou.  A 
prob(.'-jH»int<?d  bistoury  is  then  to  be  introduced  and  the  iacisiou  extvndwl  till  tt 
rem^hes  from  tlie  hemi  nf  the  tibia  to  the  upper  limit  of  tlio  syDom)  poocb. 
1'hc  knife  should  l)e  tthmted  luLckwordM  bo  n»  to  fucilitate  draLoage.  Tk 
opptosite  Hide  of  tlie  joint  niUHt  then  l>e  treated  in  the  same  way.  Even  ift* 
this  amputation  may  be  necossary,  and  the  incisions  rib<i\c  desrHhed  can  he 
iWiHi  in  the  ojK^ration.  If  t}»e  drainage  is  inefficient,  ab^ceasi*  will  oft«u  farm 
deeply,  the  pus  bursting  from  the  joint  by  the  nppcr  part  of  thir  fryDoml 
IHjuch,  and  hurrowinjc  i»]>  the  thigh  under  the  vo<iti,  reaohins»  Homctimcs  m 
hifrh  as  the  trochanter  hvJuTv  it  is  detected.  At  the  time  the  synuvial  pyoofc 
gives  way  the  relief  of  tension  may  eausc  a  dweptivc  nhiitemcnt  in  the  BemUl 
of  tho  R\inptoms  ;  b?tt  soon  the  limb  swells  up  to  the  troch:int<'r«,  btoomi 
t^'UNc.  pninfnU  hot,  and  cGdematous,  with  great  constitutional  distarbaiiot  ind 
high  fever,  though  the  joint  may  Iw  but  little  swollco.  and  many  djiy»  w3l 
often  clapAe  before  fluctuation  ciui  lie  again  fell  in  it  or  in  the  thi^. 
This  absence  of  swelh'ng  in  the  knee  itself  may  mislead  an  inoxpehoBODil 
practitioner.  At  length  the  ab«ce«s  may  appnmch  the  HurfiMM-  near  the  knee; 
and,  on  an  incision  being  made,  an  immense  qmmtity  of  pu«  in  dischan^ 
It  is  the  depth  in  the  limb  at  which  the  abscess  ia  seated  that  gives  ria?  !*• 
tho  difficulty  in  its  detccti<m,  tho  violent  ctinstitational  distorbaooe  it 
oocaaionSr  and  its  extreme  dau<n.T.  I  have  never  Ai*oa  al)aceaa  form  aiaoo^ 
tiM  mnscles  of  the  leg  as  a  consequence  of  injury  of  the  knee-joint,  uateUr 
tibia  bad  been  frac^tured  as  well  as  the  joint  opened. 

For  the  penetration  of  the  knee-joint  by  needles,  scr  p.  iH2. 

Wounds  of  the  £lbow  and  Ankla-Joints,  when  Nimplc,  as  in  pcnMt8M 
usually  admit  of  closure  and  of  l^in^  liealed,  leaving  a  sufficiently  oaefU  wd 
mobile  nnioulatiun.  Wl»cn  they  are  complicated  uitli  fracture  of  th«  uoch 
bouring  bones,  the  soft  parts  nut  t>cing  too  extensively  injurvil,  naectioD  of  tk 
wonndcd  articulations  is  the  proper  coarse  to  adopt ;  if  there  be  much  bco*' 
tioD  of  soft  partft  with  comminution  of  the  Iranes,  amputation*  especially  in  ^ 
case  of  the  ankle,  will  W  mpiire*!. 

VToundM  of  the  Wrist-joint  are  peculiarly  dangerous,  on  acoouoL  of  ^ 
nxt^'ut  ojid  compJt'Aity  of  the  synoviid  memhmiie  that  enters  ifiti>  its  OBof^ 
raation.  Should  supput^ion  be  set  up,  some  of  tho  carpal  bon«s  may  MCfv* 
In  these  circnmitanocs,  if  the  patient  be  in  gfH>i  health  and  not  too  (M* 
excision  of  the  joint  will  leave  a  vvty  useful  tmnd  ;  when  excision  li  iMt 
practicable,  imiputiition  munt  l»e  performer],  if  i^oaKiMe,  by  a  flap  tAkan  6mb 
the  ])alm,  only  the  discAMcd  articular  unds  of  the  radius  and  a)na  htit$ 
rcmnviid.  In  s<^mr  casra  the  patient  may  recover  witl^iout  o|Mni£ion.  bat* 
iliflf  and  iH)ni|ionitivoly  nseless  hand  will  generally  bo  left. 

DtitLocUTiON'B  will  be  described  in  Chapter  WII. 
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CHAPTER     XX, 


FRACTURES, 

A  Fracttukk  may  )ye  dofitied  as  a  siulden  imd  violent  solution  of  continuity 
bone:  but  by  the  tci-m  "fiiu'tun'"  ir  is  convenient  to  (l»«ciribe  other 
\  hirb,  fitrirtly  spinkinj^,  ivrc   not  comprised  in  the  di^tinition.     The 
in'nt  of  un  epiphysis  from  the  shatl  of  a  bone  is  not  n*ftlly  afrachtrp 
it  »  fie/Hiralion  :  us  \b  aUo  tho  displacement  of  a  costal  eurlilaji^e  from  u  rib. 
CArsBs. — Fractures  are  almoet  invariably  the  result  of  Kxial  causes,  but 
liability  to  their  Ofcunvuee  is  moditiwl  by  certain  predisposing  oircuui- 
•taiicpji. 

Xiocal   Causes.— Fractures   may  be   tlic   result   of  external   violence,  or 
musrular  action. 

Bicternal  violence  may  bo  applied  in  two  ways  :  dirt-ccly  or  indirt^ctly. 

Tbe  worst  forms  of  fracture  are  oaraeione<l  by  direct  esEtemal  violence 

iin<^  and  8plint*.'riiij;r  the  Ijono,  lis  by  the  passage  of  a  heavy  wheel  or  by  a 

lot  injury.     The  fracture  always  occurs  at  the  point  to  wbit^h  the  forve 

apfilied  and  is  ofleu  cnmplicutcd  with  cumidcrablc  mischief  to  the  soft 

trt*. 

Zndirect  ▼iolence  may  break  a  bone  in  two  ways.    One  that  is  more 

'y  iftlked  of   ihan  seen   is  by  rontrrcoufu  in  which,  when  a   blow  is 

•ti  one  part,  the  sh<H*k  tliat  is  communicated  expends  itjs  violence  on 

opposite  point,  where  the  fracture  consequently  occurs.     This  form  of 

ijury  has  been  descril>ed  only  in  the  bone«  of  the  bead.     (See  Chap.  XXIV.) 

In  the  other  form  the  bone  is  broken  by  l>ein»;  snapped,  as  it  were,  between 

resisting  medium  at  one  end,  and  thr  w^-i^'ht  of  the  V)dy  on  the  other. 

'hna,  a  person  jumping  from  a  heijihr  and  alii^htinj^  on  bis  feet  may  break 

legs  by  their  being  compresseil  l)etween  the  weight  of  the  body  above  and 

ground  below.     The  lon£j  bones  are  tliose  which  are  most  frequently 

fracturtHi  in  this  way ;  and  tbe  fractuiv  occnra  at  the  greatest  convexity,  or 

their  weakest  point.     Wlien  a  i»er8on  jumps  from  a  carriage  that  is  in 

ion,  although  the  height  of  the  fall  be  not  great,  yet  its  force  is  consider- 

the  feet  coming  violently  to   the   ground   and   being  suddenly  fixed, 

the  l)oly  moves  with  the  same  velocity  as  that  with  which  it  was  l>GiDg 

ivried  onvrards  in  the  vehicle.     FIcnce,  fractures  received  iu  this  way  are 

nmany  fitevert:'.  and  oftvn  compound  or  ct^miminuted. 

Xuacnlar  action  ts  not  an  unfre'incnt  e^iuse  of  frai.'ture  of  iM-met)  into 

powerful   muw.'lef  are  inserted  ;   esjjecially  the  patella,  the  olecninun 

of  the  iiina  and  some  of  the  1»oiiy  ]jrMmineuees,  such  as  tbe  acromion^ 

are  broken  in  the  same  way  that  a  tendon  is  ruptured — by  the  violent 

.iou  of  tlie  mnscles  attached  to  them  tearing  tlioin  asunder    It  is  not 

that  the  lont;  l»ones  are  ?o  fractured  ;  but  the  humerus  has  been  broken 

ir  t  penob  tutriking  at  but  not  bitting  another,  or  by  suddenly  throwing  out 
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wL  the  poiat  of  fracinrv,  m  non  or  kac  cxtBOiiTdf  kccnim  ;  mv  p 
is  M  a  rale  oomplctei]r  toni  Uinmgfa*«od  wpwiiwt  from  tira  brokeo  eadi  for  t 
■iinit  riwlBimn  nn  imr  or  boftb  m^ta^  lesfia)^ a agged  ed^re.  In  auaeaMtki 
pmcMCflnm  ce  om  dde  nuy  be  mtact,  and  it  b  aud  tu  Uave  been  fond  n* 
Umi  eT«|]  in  oompieU*  fncUirei.  JU  a  rale  it  teotaitu  uniojurvd  urer  a  fliaplr 
fiaran-.  Blood  will  be  f(iun«l  evtraTSSiC«d  «bo  m  tl«r  mcdalkrr  Ganul  xoiad 
op  with  the  fat. 

'>d  of  InJIammaUon  ami  KgmdaJmm, — The  finu.  chau^^ 
afi-  jurv  are  the  ordinary  dgu  of  mftwnination — UTp;raimia, 

ami  aiiundaiii  exuilatuiu.  This  aSecU  the  wbide  of  ihv  iDJurei!  suft  |«niWB 
lliat  hy  the  thinl  ur  fourUi  dajr  the  fractorv  will  be  rtrtiiul  tir  lie  snmmwied  bt 
a  grejTLBh-red,  »jft  maA&,  lyit  sharpljr  dufinod,  but  intiUmtin^  the  Ticigfabc«rta( 
tafloea  :  the  torn  enda  uf  th«  muadiA  are  pale  io  oolfiir  from  the  txad^^ 
between  the  fibrea :  the  areolar  tiasne  is  no  looker  cicailjr  reoofninali^l 
•pacea  being  filled  bj  the  coagulated  inflamniatorT  exndution  ;  the  ociber^| 
of  the  |juri<j«teum  is  in  like  manner  swdlen  an<)  Scarcely  reco^uixab)^^| 
the  inner  Ujer  is  no  soft  and  swollen  aa  to  lie  almost  ^iHtiuouy  ;  tbts  il^t 
nieoibrane  mui   be  stripped   fnim  the  l>one  with   iiti  •  .wh*   for  ^H 

diatanoc  from  the  seat  of  frnctun..     In  thr  midst  *>(  uiiiun.  pal^l 

of  uiitiltereiJ  blood-clot  will  ntilJ  tic  seen,  but  a  jrreivc  |ian  of  the  citrara^^B 
in  the  iauiiediotc  noiKhbourhiKKl  of  the  fnuriun^  will  have  ulreadf  been  piHf 
diaoohmied. 

MicrOiKX'pic  exaaiinatioa  nt  this  stngt*  shuwa  the  iiAunl  -^         '■-*•* 
lamination:  the  veaKk  are  distended  with  blood.  Hn«l  all  ea 

IJMUs  arc  filled  with  wandering  white  i-orpuseles,  either  cioseij  in  contact 
with  each  other,  or  aepurated  by  a  small  qoiintity  of  homo^*uc(»u»  or  ffbriooai 
ittterottllukr  vulMance. 

In  the  naYlulla  the  fat  has  ilisappt-iired  from  thi-  inimetli..  '  Jtoozk^^ 

of  the  injiirT.  and  itf  place  i^  taken   bjr  an  eMidniion  si:  '**^  tl^l 

eiteraaJlv. 

Tfuf  growth  of  Uu  ao/l  invn^ionnl  callus, — During  lliis  itage  the  excw  of 
the  inflamtnator)'  uxudatiou  and  tlie  remainder  of  the  ldr.»od-cloc  tn  thp  nei^ 
bonrliood  of  iho  injury  an?  ulKuirlfed,  and  tlieru  is  ^rmdualty  dcvelojirii  nraad 
the  ends  of  the  broken  lN>m;  a  riifiifonii  mass.  Iiotding  them  t<ns^thcr  with  imfi 
dcgrae  of  firmnoas.  At  tirat  this  is  s<ift,  ahuiibt  jelly-like,  and  hotuogeueo^H 
appearance,  and  the  ends  of  the  torn  periosteum  beeome  lost  in  it.  ThMHR 
provisional  caDni  presiintA  under  the  microsoo^ie  the  ordiuaiy  appoanuMxarf 
inunnlution  tissue,  but  eluM*  U*  the  Wne  many  cdU  art*  found  of  laTKeriiv 
than  the  n.-sL,  and  Imvin^  one  or  more  nuelei  surnmndod  by  a  finely  ^i^rvnltt 
prutuplasm.  These  ositobloMU  are  usually  oyuI  or  H}findli--i»haped,or  aomall^H 
anKular  in  form.  They  pby,  as  we  ahall  see.  a  mcwt  tmpuitaiit  part  imR 
proooM  of  repair,  and  probably  take  their  origin  in  the  deejier  layera  of  lla 
Mollim  fwriostenm. 

^Tbc  rulluf»  hdxt  inereuNM  in  density,  and  the  ftuperfiond  part  oadefffoes  iM 

ordinary  '-hruip'M  of  the  <'  'u  tisHttr   into  fibrooa  tMtffll 

tlius  forming  the  fibroUA  1-  mi 'Aivenn);  the  calhia.   TN 

4ilianKt's  which  u%ar  in  the  deeper  parts  of  the  provisional  t^lius  differ  »c 

inic  I"   its  situation.     They  are  iliiis  dencribed  by   Itruns.     In  the  psrf 

distant  rh>ni  the  line  of  the  fracture,  lime  aulis  are  depoaitad  in  tbefof* 

la  trab«eai»  in  the  iat«rceilular  t^round-Hubatatioa.    ThoMi   fcnbagA| 
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OT'Cttrnn^  in  thu  upper  limb  aru  (»f  the  oluvirlo  :  mid  in  tbe  lower  limb, 
fracture  of  the  shiifb  of  the  I'oinur  by  iiuiirecD  violence  is  of  extremely  common 
oocarrence. 

8«x  indirectly  influences  the  b'nbility  to  fracture,  men  being  raorefrefpiently 
vjcpoaed  to  the  caoses  of  this  injury  that!  women.  In  women,  the  bones  that 
lire  most  commonly  frartured  arc  the  clavicle,  the  radius,  the  tibia,  and  the 
neck  of  the  femur  ;  in  meo,  the  shafts  of  tlic  long  bones,  the  cranium,  and 
the  pelvis. 

tV>m  sCatistiinil  tables  of  lraciur(»  of  the  upper  limb  ^iven  by  Flower,  it 
Appears  that  below  five  years  of  a^e  the  liability  of  the  two  scxeg  cu  fracture 
IS  <xiual.  After  five,  the  malen  steadily  increjise  in  liability  up  to  middle  life. 
.Vfter  fony-five,  the  number  of  fractures  of  the  upper  limb  in  fumulea  exceeds 
that  in  males,  in  consequence  of  the  extreme  frequency  of  fracture  of  the  lower 

d  of  the  radius  in  women  above  middle  life. 

Bide  of  the  Body. — From  the  statistics  of  (lurlt,  Middeldorpf,  Lente  and 
it  would  appear  that  fractures  occur  with  about  equal  frequency  on  the 
Bidcfl  of  the  body. 

Time  of  Te&r. — Tbe  popular  supposition  thut  the  bones  are  more  brittle 
tu  winter,  auU  hence  break  more  readily  than  at  other  seasons,  is  altogether  a 
mistake  ;  though  fractures  may  be  common  at  thin  period  of  the  year,  from 
fjillj*  bein^  morr  frequent  durint^  frosty  weather. 

Spontaneous  Fractures  arc  those  which  happen  without  any  very  distinct 
,  or  under  the  influence  of  violence  that  would  usually  be  insufficient  t^j 
nco  such  au  injury.  They  arise  from  various  pathological  conditions, 
amongst  which  the  fckllowiug  ai'e  the  chief.  Atrophy  of  Hone  occurs  naturally 
in  old  nj?e,  and  is,  as  before  stated,  a  powerful  predisposing  cause  of  fracture ; 
bnt  mere  Bcnile  atrophy  seldom  reaches  such  a  degree  as  to  lead  to  ajKjntaneoufl 
frai'ture.  In  the  same  way  atn^phy  from  want  of  use  may  render  the  bone 
britftc,  so  that  a  very  small  force  may  Itreak  it,  as  wc  occasionally  see  in  at- 
pted  reduction  of  old  dislocations.  A  mudi  more  important  form  of  atrophy 
»  that  which  accompanies  certain  forms  of  disease  of  the  central  nervoufl  system, 
eeiieciaJly  general  parulysiH  of  the  insane,  l^runs  has  collected  the  records  of 
nut}*  cedes  of  s|Hmtaneous  fracture  occurring  in  the  insane,  nnd  amongst  these 
w«Pt  many  instances  of  multiple  fractures,  In  si>me  of  these  cases  tjie  Umea 
wtre  fi>i2nd  to  be  greatly  atrophied,  aud  in  one  they  were  easily  out  with  a  knife. 
General  paralysis  is  not  nnfrequcntly  conjplicated  by  violent  maniacal  attacks, 
attd  in  the  nttccssjiry  restraint  ut  these  times  it  has  happened  that  one  or 
mon:  of  the  {latient^s  InmeK  have  lieen  broken  altlmugh  no  undue  force  has 
been  employed.  These  cases  have  more  than  oni*'  given  rist*  to  clmrgea  of 
(Tiielty  or  manslaughter  ugamsi  the  keepers  in  lunatic  asylums.  SpoutaneouB 
Ihictarea  ociruiTing  in  locomotor  ata^y  have  been  described  by  Charcot,  Weir 
Mitchell  and  others.  These,  like  the  joint  atTections  of  this  disease,  appear 
y  to  ocvur  in  the  early  stage,  befon-  the  devulopnitnt  of  atuxic  symptoms. 
ifs  osm'nm  is,  as  will  l)e  eecu  when  that  diseiise  is  described,  often 
•MOciaCcd  with  spontaneous  fracture.  Hickfits  is  moi'c  often  a  cause  of 
bendiap  or  )>artial  fracture  under  cousi<ierab)e  violence,  but  cannot  be  said  to 
be  a  GMU^e  of  true  aytontaneous  fracture.  Scurry  wt)s  said  by  the  older  writers 
to  catuM?  n  gL'tiend  wetikneHH  of  the  bones,  bub  Inter  observations  have  not  c<m- 
£rmed  this.  In  childreu  it  is  gaid  to  prediHjtose  to  sepuratiou  of  the  epiphyses. 
Cousiiitttiottaf  i<tf)thHiA  was  formerly  believed  in  some  cases  to  cause  a  general 
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brittlenesB  of  the  oshcuus  fi>stom,  Imt,  there  is  no  i*\  itleiice  in  jnooFof  thU;  u>  \ 
every  case  in  vrhirh  syphilis  is  n  cause  of  spontaneous  IVMrture  Nome  d»fia)t' 
hK'ftI  disea^v,  as  caries,  necmsis,  or  a  ^'iimina.  is  nirl  with.     In  lhei«Dje«iJ  i 
the  "  ranceroi^M  catheria,'''  ai>nrt  from  tlie  dwelfypnicnt  nf  n  s<:T<nidaT7  tmnwr  J 
in  the  tione,  never  cuuscs  epoatancouK  fracturt*.      A  sarrottia  prowinp  iti  or«  1 
jft  bone,  iir  pressing  tai  it  when  sprin^injj  from  u  neighl)ouring  structmv.  Bit 
B  weaken  it  as  to  caose  it  to  jjive  way.     Hythfid  eyaU  of  ftott*  are  ertnaDtiy 
'Tftre  in  thiH  country,  hot  n  f<nv  cascfl  have  been  n-uonlM  in  whi(*h  lh*.*y  wori 
('jLOftc  of  sj»ontaneous  fractuix*.     JWf'/'o*i>,  carif^  ttmf  ahttrtnn  of  bmir  have  aH^ 
been  known  to  irive  rise  to  fViicture.  Itiit  such  a  rompliciition  iw  very  nncoflfl^H 
Some  rua*  casen  havt*  Ufti  doRrribiMi  in  which  there  ia  a  heieiHtanj  /mdM^H 
fracture  of  the  bones,  transmitted  from  father  to  wm,  withoat  auy  other  noo|t* 
nisable  constitntioiml  defect.     Thus  <TR*onish  rci^rds  u  aiae  in  which  thr 
gmndfather   had   had  several   boncfl   bntkcn  ;    of    his  thn*e  wn«  and  tw 
dnnjrht('i>.  the  vttanirest  son  and  the  two  dang;htors  cflcapeti  witl  iwij 

the  eldewt  Sfju,  who  liad  one  btnie  broken,  had  iwo  rhildren,  the  •  s\am\ 

had  thirteen,  and  X\w  yonnjjer  two,  fractures  ;  the  second  son,  who  had  t»o 
froctnivs,  had  five  childivn,  who  suflVii'd  respectively  four,  four,  ei^t,  loor,i 
and  three  Itrrtkcn  t»one*».  Lastly. certain  cjixes  arc  inrt  with  in  wliidi  iioctaH 
causcK  can  W-  found  :  thus  fracture  of  the  femur  has  mon:  "  ■   nc' 

with  in  young  www  apparently  cpiite  heaJtliy,  from  the  ^  i^'' 

contraction  of  the  thi^h  uiuscles,  as  for  instance  in  pulling  olt'  or  tlrawioi^oa 
a  boot,  and  I  have  known  a  gentleman  a  little  over  fifty,  appanently  ia 
])erfeot  health,  hn*ak  his  thi<:h  with  a  loud  snap  whilst  tnmin?  in  bed.  Ia 
eikttea  of  s|>ontuneou8  fracture  union  rarely  tukest  pla<*e,  or  uoi  without  mni^ 
difficulty. 

VAKti-rriKs. — Fnicture!^  present  imp<:irtant  varietie^i  a«  to  their  A*diwiui 
their  fhrrriion.  i 

Vatnre. —  Tmctures  are  divided  first  into  three  chwae*,  iSlm/i/f,  ^j 
and  Cmnph'raifitl.     A  frnr-ture  is  «'iid  to  Im*  Simple  when  it  i«  not  tinxA 
by  ail  o|^»eu  wound  comnuminitin^  dipM-tly  with  Lho  wat  of  frni'turc.  \ 

When  thf  soft  fDtrts  are  torn  thronglt.  so  that  the  fracture  oummuai^H 
by  a  wound  with  the  iturface  of  the  btrdy.  it  is  said  to  be  Oompo«ii4*^P 
IVacture  may  Ik*  irndervd  t*>nipound  in  three  ways  :  I.  Throui»h  hii,vrmtJoii  of 
thf  twyft  parfR  by  the  wimi*  injuiy  that  break**  thr  bom-,  n*  by  »  bnUtt  ift , 
traveming  a  limb.     'l.  Uy  the  protmaion  of  one  of  the  fmKuiouts  throfuA  A* 
intognments.     This  nei-^-ttsarily  most  fre<|uently  happen«  when  the  fraf^mcaO 
are  aharp  und  [Hiiuied,  und  the  rovenDgn  thin,  as  in  fra(*ture  of  the  libiaitfit 
may  tif>  oucasioned  by  mnwular  contraction,  by  aome  incautiouH  movenKOit til 
the  part  (»f  the  f  by  roughness  on  the  |ittrt  of  i'  rriaf 

him.     3.    My  tic  '.'^  of  bruiwMl  tireuen  or  by  ti,  arfj 

il|iTojoctinp  frapnient  through  the  skin. 

^  It  is  important  to  diBtin;;ni«h  between  fracturea  that  are  primarily «•* 
pound,  that  in,  tliat  ait-  (V)m|>onnd  fn>m  the  finit,  aod  thoae  in  whicli  a  wwaad 
leading!  to  tin  bn  '  '  nr  forms  kohh*  tinu*  aftiT  tlie  atx'ident.aa  thennk^ 
iiitiiimmation,  >.  ii.  and   «l<»up)iinjr,  or  frcan  oI-Iht  cjuiaca.     When  tk* 

rnirtiire  iHMfiUn-'i  rnntiMnmd  se(Hjud:irily,  the  ilanper  \ik  preally  WMeoed.** 
aorount  of  the  n-paraiive  timm-  that  has  formwi  at  the  seat  of  ih«  iajvT 
Laving  rlooi-d  die  medullary  canal  iu  sfuch  a  way  that  aeptic  oateanyHitif  ■ 
not  lUcdy  t<>  otvur.   The  bluod-clot  and  the  early  exudation  art  alao  toaf^ 
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-\tcnt  abnorbed  ujjU  the  intermn&cnlar  spaces  around  scaled  by  coagulated 
fianimatory  exudation  or  irranulation-tissue,  and  tims  de*.'p  burrowing  of 
ptir  mal.ter  in  \\\k  liiub  is  not  likely  to  take  jtlace,  and  the  danger  of  septic 
bHorjitiftn  or  pyir:mia  is  greatly  dimiuished. 
A  fracture  is  said  to  Ix*  Complicated  when  the  injury  to  the  bone  is  con- 
ined  with  some  (itlier  condition  wliich  is  perhaps  of  more  importance  than 
e  men?  fi*aciure,  and  uften  g^reatly  influences  tlir  result  of  the  case.  Thus. 
frTM'tnre  may  Ixi  c^-inijilicated  with  injury  of  uu  important  internal  organ — as 
^f  the  brain,  Imig,  <m"  Madder — usually  inflicted  by  one  ttf  tlie  fraj^'ments.  A 
fracture  may  also  Jk*  romplicated  with  the  wound  of  one  iif  the  principal 
Arteries,  es|>ecially  in  the  Ip^,  where  the  tibial  vessels  lie  in  close  contact  with 
fche  bone,  and  nn*  sometimes  torn  by  the  broken  ends.  In  other  rases  a^ain, 
the  fnK^tun*  is  assixiiatcd  with  injury  of  a  joint  or  with 
iislocadon. 

Fractures  are  also  divided  into  the  Singfle  Fracture, 
hero  tile  Itonc  is  inen-ly  broken  across,  split,  or  fissured  : 
kbe  Comxnlnated  (Fig.  ir»8).  where  the  bone  is  broken 
i&to  nevoral  fragments  at  one  place  ;  the  Impacted, 
here  one  fragment  is  wedifed  into  another,  tlie  com- 
t  \\>.^\w  iwin^^  driven  into  the  cancellous ;  and 
nltiple,  where  there  are  more  fractures  than 
,  either  in  different  bones  or  in  different  parts  of  the 
bone. 
iScsides  these  varieties  of  iVactniv,  it  occasionally 
that  a  bone  is  only  cracked,  or  partially  broken, 
especially  wcnrs  in  the  bendiuir  of  bones  in 
ildreu,  in  which  eases  the  fnidure  may  t*  Partial  or 
omplete.  merely  extending  across  the  convexity  of 
le  curve  nifidc  by  the  bone.  This  is  commonly  called 
r-  ••//A<7i-*7if/- "'  frncture. 

I>irection. — The  direction  assumed  by  fractures  varies  gi-eatly,  and  depends 
materially  on  the  cause  of  the  injury,  aa  well  as  upon  the  bone  that  is 
fracturi>d.  The  line  of  fracture  may  run  thronjrh  a  bone  in  three  difl'erent 
iiiT(*t.ions  :  either  trofmrraehf,  ohlu/u^li^,  or  lott^iu/fi/mlh/  to  its  axis. 
The  Transverse  Fracture,  when  met  with  in  the  shaft  of  a  lon^  bono,  is 
ually  the  lusult  ot  direci  violence,  and  may  therefore  be  accompanied  by 
kmitidt-rablt?  injury  to  the  soft  parts.  In  this  situation  it  is  always  more  or 
tootbei]  and  irregular.  It  is  more  commonly  met  with  at  the  articular 
of  the  long  Uincs,  as  at  the  lower  end  of  the  radius,  the  upper  end  of  the 
«»or  the  neck  of  the  femur,  and  it  is  theuulmost  invariably  ciUised  by  indi- 
iolence.  In  children  it  often  occurs  iK-tween  the  epiphyses  and  the  shaft 
OD^  hone.  In  the  patella  transverse  fracttire  is  the  common  form  met 
■s  a  result  of  violent  muscular  action,  while  in  the  vertebne  and  sternum 
i%  n»unJly  produced  by  indirc<!t  violence.     In  the  long  Ivmes  a  transverse 

tnn.  anil****  n^adily  tind  with  hnt  little  displacement. 

Tht:  Oblique  Fracture  ctitumonly  ocrura  fru[n    iudinx;t   violence  ;    tlie 

ing  fonv  being  applied  to  the  ends,  and  not  aeix>as  the  shaft.     It  often 

a  long  way,  sometimes  nearly  half  the  length  of  the  shaft  of  a  bc'ue,  and 

DOfie  dangerous  thun  the  tninsverse,  owing  to  the  oblitjuity  of  the  fracture 

the  ends  of  the  bone  to  bi'  sharply  poiuted  (Fig.   l.'tO),  and   thus 


Klj;.      1>.   —  rfmmilniileil 
PrtPlurv    modi*    hy   gun- 


dcscTJlxHl  (p.  'M\\).  WlifH  prtKlufcd  \ty  a  iitinctua*  it  h  clraii  cat,  mHHH 
treatmc'Ut  ati'l  immobility  will  iisiuUly  etiKiin*  a  cure  withoul  th<*  flMBflMH 
of  the  joint  Ikmuk  in  any  way  irnpairt'd.  Thoimw'a  kntic-8]ilinl  will  Irfl 
found  the  most  convenient  form  of  appanitus  for  iixinf;  the  joint.  Sht«IiiJ 
suppuration  occur,  tliy  joint  must  Xte  laid  opt'U  uiutparijiifty.  The  tin|;a 
fthonld  Ih:  intterled  at  [he  <iri^rinal  wonu<U  if  it  Ixi  sitnatcil  i  ■  'm-  front  oil 

the  joint, and  pushed  down  ti>  llu*  most  dGjteudont  part  ot'ii.  .lU  pouch ■ 

here  th*.^  tip  of  the  Knffer  may  he  made  to  project  and  U*  rut  down  ui»oeL  ill 
probe-pfjintcd  liintoury  isthcn  to  Ix'  intnxhiocd  and  tht*  incision  t-xtttnded  till  HM 
rea('he«  from  the  head  of  the  tibia  to  the  upper  Umit  of  Iho  Byn\*ruU  pMOcM 
The  knife  should  be  slanted  huckwarils  so  us  ro  facilitate  dtBuiftga,  ^fefl 
upprwitu  MJde  of  the  joint  must  then  Im  Uvixted  in  the  same  way.  Evea^^B 
this  amputation  may  be  necessary,  and  the  incisions  ubfive  de«ribed  iri^^f 
uited  in  the  o|KT»tion.  If  tlie  drainaf^e  is  inefficient,  abmN^sfluct  will  aftfloMH 
doGj)ly,  the  pus  bursting  from  the  joint  by  the  npixr  part  of  Ihr  sraoriH 
jtoueh,  and  biin'owing:  up  the  thigh  under  the  vnsti,  rcochinL^  "    n.^g  ig| 

hi^h  as  llie  trfiehanter  befori*  it  is  detected.     At  the  time  the  -  |x>obk 

gives  way  the  ivlief  of  tensinn  may  cause  a  dweptive  abutement  ui  Uiu  nuvehty 
of  the  symptoms  ;  lint  HO<in  the  limb  swells  up  to  tiic  tmciiantera.  beODOifi* 
t^nse.  painful,  hot,  and  (edematous,  with  great  I'onstilutioniil  di4torbttaoe  aotf 
hijjh  fever»  thr.ugh  the  joint  may  U;  but  little  swolt<tn,  and  many  V.       ■  ' 
often   elapse   before   flnrtuution   cmi    Ins   again    felt   in  it  or  in   t 
This  absence  tif  BwclIiuL^  in  the  knee  itself  may  minload  an   inexpent3u»i 
practitioner.     At  !en;^^h  tlie  abscess  may  approach  thf  surftice  near  the  kaet; 
and«  on  an  incLiion  U'ing  tiuide,  an  immenfic  qmiutity  oi  pua  is  disohiiK^ 
It  ut  the  depth  in  the  limb  at  which  the  absceas  is  scatcr]  t}iat  j^iTcarteeto 
the   difficulty   in   its  detection,   the    violent    constitutional    distnrhaws  K 
oocosiouB*  and  its  cvtn'me  dnn;^T.     I  have  never  S4.*en  ubHcess  form  »moa^ 
the  mnscles  of  the  leg  as  a  uouaequence  of  injury  of  the  knee-joint,  units tfc< 
tibia  had  been  tVactiircd  as  well  as  the  joint  open«(l. 

For  the  pcndmtion  nt  the  knee-j«'int  by  needles,  sw  p.  ^42. 

Wonnils  of  the  £lbow  ami  Ankle-joints,  when  Nlmpto,  as  in  pooctorak 
UKually  juimit  of  clotturo  and  of  bein^  lietilrMl.  leaving  a  sufliriently  useftil  ui 
mobile  articulatinn.  When  they  an*  fomplicattsl  with  fhicture  of  tb«  nofk' 
bourini,'  boncK,  the  soft  pnrtJt  not  being  t4>o  extensively  injurvd,  rmecdon  of  tht 
wounded  artionlatJon«  is  the  proper  conrite  to  adopt ;  if  there  hf  niurh  IsrSf 
tion  (ifscift  pnrfA  with  comminution  of  the  Ixmes, amputation,  cMp«!iaJly  tn  tbt 
JBftso  of  the  ankle,  will  tx-  retpiirvd. 

F  Wounds  of  the  Wrist-joint  htm  pc*ouliitrly  dangenius,  on  acoooBi  of  ik 
«xt4*nt  and  complexity  of  the  synovial  membmni!  that  enters  into  it«  QtJafo^ 
matiou.  Should  Huppumtion  be  act  up,  simie  of  the  i-nr|.Kd  Umi««  may  McrW' 
In  thi-Kf  rircnmstances,  if  the  patient  bo  in  g«xMl  health  and  iKrt  tw  oM. 
excision  of  the  joint  will  leave  a  very  useful  hand  ;  when  excisioo  is  Mt 
prai'ticabU*.  amputatit»n  muHt  be  performi-il.  if  |»oeAihle,  by  a  fla|k  tAkan  ftan 
the  palm,  only  the  diMiaiied  anirular  (MmIh  of  the  radius  &nd  nhia  fccnf 
removed.  In  somt?  cKSiis  the  patient  may  n-corer  witlioot  opciwtioq,  bti  a 
Ktilf  and  conipanitivuly  aaelees  hand  will  gcnemllT  be  left. 

DiKLOOATioxH  wiU  bc  described  in  Cha|)t«r  XXI 1. 
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FRACTUKES. 

A  Fractcrk  mnj  be  defined  as  ;i  sudden  and  violent  solution  of  continnitj 
ft  bone;  hut  by  the  term  **  fViirtuiX'*'  it  is  couvenient  to  dt^acribe  other 

ionn,  which,  Rtrietly  spi'iikiriE^,  aw  not  comprised  iu  the  dufinitiou.  The 
isplw^Tiicut  of  ail  opipiiyais  from  the  shafl  of  u  hone  is  not  really  a/r^^ft/r^ 
iQt  a  separation ;  as  i«  aluo  chu  diKplatrement  of  a  (.'o»lal  tnirtila^e  from  u  rib. 

CaI'se^. — Fractures  are  almost  invariitbly  the  rcKidt  of  k>cal  eauses,  bat 
le  liability  to  their  occurrence  is  modiHed  hj  certain  predisposing  eircam- 

Xocal  Causes.  -Fractores  may  be  the  result  of  external  violence,  or 
luacalar  action. 

Bxtemal  violence  may  be  applied  in  two  ways  :  directly  nr  indirectly. 

The  worst  forms  of  fracture  are  ocrasioned  by  direct  external  violence 
ijj  and  splint4.'nn.i^  the  lM>ne,  as  by  the  pai^saKC  of  a  htavy  wheel  or  by  u 
ot  injury.     The  fracture  always  occurs  at  the  |>oiiit  to  whirh  the  fori'c 

applied  and  is  often  complicated  with  conaidenible  mischief  to  the  soft 


»et  violence  may  break  a  hone  in  two  ways.  One  tbat  is  more 
mionly  talked  of  than  seen  is  by  cmtlnrou/t^  in  which,  when  a  blow  is 
licted  on  one  part,  the  8h»)ek  that  is  communicated  expends  its  violence  on 
opposite  point,  where  the  fracture  consequently  occurs.  TliLs  form  of 
ijury  hag  been  described  only  in  the  bones  of  the  head.  (See  Chap.  XXIV.) 
n  the  other  form  the  bone  is  broken  by  beinj;  snupijod,  as  it  were»  between 
mrdinm  at  one  end,  and  the  weight  of  the  body  on  the  other. 
m  jumping  from  a  heip:ht  and  ali*rhtin^  on  his  feet  may  bi-eak 
legs  by  their  bi'ing  compressed  l)etwei'n  the  weight  of  the  body  alcove  and 
gniund  below.  The  long  bones  are  those  which  are  most  frequently 
^turcd  iu  this  way ;  and  the  fracture  occurs  at  the  greatest  convexity,  or 
icir  weakest  point.  When  a  person  jumps  from  a  ciirriage  that  is  in 
ion.  although  the  height  of  the  fall  be  not  great,  yet  its  force  is  conaider- 
the  feet  coming  violently  to  the  ground  and  being  suddenly  fixed, 
the  hotly  moves  with  the  same  velocity  as  that  with  which  it  was  l>eiog 
ied  onwards  in  the  whicle.  Hence,  fiictnrea  received  in  this  way  are 
severe,  and  f.ften  componiHi  or  comminuted. 

action  is  not  an  unfn-ipient  cause  of  fracture  of  bones  into 

powerful   muscles  are  inserted  :   es|)ecially  the  patella,  the  olecranon 

of  the  ulna  and  aouie  of  the  Inmy  prominences,  such  as  the  acromion, 

^h  are  broken  in  tlie  same  way  that  a  tendon  is  ruptured — by  the  violent 

diou  of  the  muscles  attached  U*  them  tearing  them  asunder.     It  is  not 

Ikat  the  long  hones  aw  ?o  fractured  ;  but  the  humerus  lias  been  broken 

penon  stnking  at  but  not  hitting  another,  or  by  suddenly  throwing  out 
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the  urm  Im  sitize  soUK'tiiing  tliul  was  fulling  :  ami  ihc  clavicle  hai  bnt  | 
fmutured  I))*  u  ridor  ^nviug  his  horse  »  bnck-bnndcd  blow.  In  thmc  tarn,  I 
howcTtT,  muscular  aciioa  may  not  have  been  the  siile  canec.  il»e  wcijfht  nf  liir 
limb  alfio  t«(iditii^  to  fmclnre  the  bone.  MtiKcuhir  lu-iion  ulso  aid^  in  lU 
fratUMPii  of  iKitifg  by  iudiroi't  violenov ;  tliQ8  we  sec  thut  ti  wjUt  m&n  wtw 
makrs  u  vioh-nl  effort  to  siivc  himself  more  oHen  breiiks  u  bone  ill  a  fall  llu> 
u  drunken  tunn  who  fallft  like  a  lo^. 

PredisposiiLg  Cansea. — Son^e  Vmes  ore  eepecinlly  liable  t4)  t>o  broken  u 
couue^iueiii.T  of  tlieir  .vn'iwj  ff.-*  pntnts  of  support.     Thus,  when  a  perion  Wl<  | 
upon  the  hiuid.  tlie  ^hock  ih  tninsinitted  from  the  writit  ttirt)ii^rh  tbendiVrj 
bumeru]4  and  chivicle,  to  the  trunk  ;  the  radius  and  elavide,  hciu);  the  wialntj 
bones,  are  theti  especially  liable  to  1>g  fractured.     So  a^niiu,  Lbc  situation  of*l 
iKHie,  irrcsi»ectiv€ly  of  any  other  cin'umstance,  may  imdispoae  it  to  frwrtim;] 
the  proiuineuc  |M>iitiou  of  the  nasal   l>onc«,  aud  thu  c\pot^>d  fiiruation  of  tUj 
acromion,  render  tJiese  parta  f>eculiarly  liable  ti>  injury.     The  «/«i^  of  wnwj 
bonea  diNjKfHOh  Lbem  to  fraeturt-  ;  thus,  u  lon^  boue  is  uecetiaurily  more  ivadiljj 
broken  than  u  sliort  and  thick  one  ;  heuce  the  tibia  and  femur  are  more  ota 
tVacturcd  from  fallK  on  the  feet  than  the  06  cnlcis.     Certitm  frarin  of  lumf  tf^^ 
more  commonly  fruotured  than  others.     Those  part«  es|»ccially  into  wbieh  powr* 
ful  muscles  are  inserted,  or  that  are  in  exposed  situations  and  ^  Meluj 

injur}',  or  liavc  to  ivceive  the  weight  of  the  falling  lx*dy»  ar».  nilgai j 

Hence  the  clavicle,  the  olecranon,  and  (he  neck  of  the  femur,  are  comfl^| 
fractured.  ^^ 

Aga  exercises  ronsiderabie  influenoe.,  not  only  on  the  j^eueral  occnrreaM  ot i 
fractures,  but  on  the  liability  of  tvrtain  bones  t<»  bi*  ijrokcn.     1'  -  nwjl 

occur  even  in  intni-utorinc  life,  and  many  eases  have  been  rei-  \iiich^ 

one  or  more  Umi-s  have  been  broken  in  the  fci^tus  by  blows  n|fon  Lhe  aiNionai 
of  the  mother  during  the  later  months  of  preguanry.     Intra-uterine  Aactvts 
may  also  occur  as  a  consequence  of  8ji~])hilis ;  thus  Chaussicr  dissected  a  ftyphilitic 
foetus  thut  liad  1 18  fractures  and  another  with  4:J.     Fractures  may  occur  iW' 
during  i»irth,  most  commonly  of  the  humeruH  or  femur  but  oo.tisiomillj  0^ 
the  U>ne5  nf  the  skull.     These  arc  usually  the  eonse*|UPnce  of  instnuMntsI 
delivery.     Some  i*ascH  that  have  b(M?n  descrilx><l  as  congenital  fractures  SffMtf . 
to  me  mther  to  Ih;  iiistancen  of  arrtiU.  of  development  or  {ailora  of  luisBj 
1x*t\(iH!n  the  variouit  |iart£  of  the  lK>ni>.     These;  show  no  dix|»ortition  tiioiiiia] 
or  thi^  formation  of  callus  and  I  have  never  sn-cn  any  uixintion  sudi  u  wiring*] 
scraping,  <Ctc.  undertaken  for  their  cniv  with  auoceaa.  ^H 

In  early  age.  as  the  bones  are  elastic  aud  partly  cartllagiDoot,  fnMiM| 
occur  Ilm  readily  than  iu  advanO'd  life  when  they  have  become  britlle  ■0^1 
eonby.  In  children  fractures  fre'jnently  occur  at  the  line  of  jtttiotion  of  tk  i 
lluift  with  tlie  epiphysis  where  oiisiiictition  has  not  as  yet  become  pvifect 
lliis  )M*]tarHtion  of  th*'  epiphyi^ia  occurs  ehietly  at  the  lower  eods  of  tbj 
humenis  and  frmur*  »>metinie8  iu  the  nulius  aud  other  long  tioiua.  Ailpi 
advances,  the  compact  tissue  of  the  almft  becomes  denaer  and  harder,  ^ 
the  Ciiucellons  ati'ucture  of  the  extremities  more  dilateil  and  '  '^mcr 

(m'tutK^  of  the  nvck  uf  the  femur  is  uspeciidly  common  in  •  ^  ^^ 

young  per«oD»  tlie  bon«  is  usually  broken  tran^versly,  !• 
placi*  at  a  morv  advano:d  period  of   life  art*  guueraUy  •' 
ooDimiuuted  ;    in  &dult«  they  alao  more  ctimmonly  extuikd  inti»  joints  (te 
ala-n  otN-urring  in  early  age.     In  children,  more  than  ooo  hslT  tha  fnotaw 
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Drcurring  in  the  upper  h'ml>  are  of  tbe  cla\*iclc  :  and  iit  the  lower  limb» 
ftactUTG  uf  the  shaft  of  the  ft'iuur  hy  indirect  violence  is  of  extrcmelj  common 
Dwnirrt-nce. 

8«x  indirectly  inflnences  the  liability  to  fracture,  moa  being  more  fr&iueotly 

xposed  to  the  oiufiOM  of  this  injury  than  women.     In  women,  the  bones  that 

ire  most  coramouly  frartuntd  are  the  clavicle,  the  radius,  the  tibia,  and  the 

Beck  of  the  femur  ;  iu  men,  the  shafts  of  the  long  Wmes,  the  erauium,  and 

he  j>elvis. 

I->um  statistical  tables  of  fractures  of  the  upper  limb  given  by  Flower,  it 
iPpldi'IbHt  below  tivc  years  of  age  the  liability  of  the  twM  sexes  to  fracture 
l#qul£L  After  five,  the  males  steadily  increase  in  liability  up  to  middle  life. 
Lfter  forty-five,  the  number  of  fractures  of  the  upper  limh  in  females  exceeds 
hat  in  males,  in  eonsi  quenee  of  the  extreme  frequency  of  fracture  of  the  lower 
nd  of  the  radius  in  women  above  miildle  life. 

Side  of  the  Body.— From  the  statistics  of  (iurlt,  Middoldorj)f,  Leute  and 
there,  it  would  ;ipi>ear  that  fnictures  occur  with  al>out  equal  frequency  on  the 
«ro  sides  of  tlie  i>ody. 

tSOBM  of  Teex. — The  [x>pular  supftosition  that  the  hones  are  more  brittle 
Pviiiter,  and  hence  break  more  readily  than  at  other  K-asons,  is  altogether  a 
UStake  ;  though  fractures  may  be  (jomnion  at  this  period  of  the  year,  from 
tUk  being  mttre  frequent  during  frosty  weather. 

Spontaneons  Fractures  are  those  which  happen  without  any  very  distinct 
MPPj  or  under  the  influence  of  violence  that  would  usually  l>e  insufficient  to 
Pnce  such  an  injury.  They  arise  from  various  pathological  conditions, 
tnongst  which  the  fftllowing  are  the  chief.  Atrophy  of  Ilatte  occurs  naturally 
n  old  age,  and  is,  as  before  .stated,  a  [Htweriul  predispiising  cause  of  fra^rture  ; 
Alt  mere  senile  atrophy  seldom  reaches  such  a  degree  as  to  lead  to  s[>untaneouH 
nurture.  In  the  same  way  atn>phy  from  want  of  use  may  render  the  bone 
iriitie^  so  that  a  very  small  force  may  break  it,  as  we  occasionally  see  in  at- 
^^■beduction  of  old  dislocations.  A  much  more  im^iortatit  form  of  atrophy 
HHBBlichaccompauii'S  certain  forms  of  disease  of  the  central  nervous  system, 
t|i«cially  general  paralysis  of  the  insane.  Bruns  has  collected  the  records  of 
}ajfM  Ibises  of  s{>ontaneonR  fracture  occurring  in  the  insane,  and  amongst  these 
Bpinany  instances  of  multiple  fractures.  In  some  of  these  cases  the  bones 
RBTB  foand  to  be  greatly  atrophied,  and  in  one  they  were  easily  cut  with  a  knife. 
feoer&l  paralysib  is  not  unfrequently  complicated  by  violent  maniacal  attacks, 
bii  in  tbe  necessary  restntint  at  these  times  it  has  happenetl  that  one  or 
itfje  of  the  patient's  bones  have  heen  l>roken  altht>ugh  no  undue  force  has 
^k  employed.  These  rases  have  moa-  than  once  given  rise  to  charges  of 
^Bj  i*r  manslaiighUr  against  the  keepers  in  lunatic  asylums.  Spontaneous 
Bfcres  occurring  m  locomotor  a ttutj  htwi:  Uxn  descrilK-d  by  Charcot,  AVeir 
tildiell  and  others.  The-^e,  like  the  joint  affections  ff  this  disease,  appear 
laally  to  iM-eur  in  the  early  stage,  befon*  the  development  of  ataxic  symptoms. 
Miiim  ositiurn  is,  as  will  l>e  seen  when  that  disease  is  described,  often 
^Mat4Mi  with  H{KMituneouft  fracture.  I\i{hrl»  is  more  often  a  cause  of 
^■ng  or  ]»artial  fracture  under  cousideruble  violon<>c,  but  eaunot  be  said  Co 
»  a  caoae  of  true  six^ntaneous  fracture.  Srurrtj  was  said  by  tikc  older  writers 
kcanee  n  general  Heakm%ss  of  the  bones,  but  latter  ubsei'vations  have  not  con- 
med  Uiis.  In  children  it  is  said  to  predispose  U*  separ.itiou  of  the  ej)iphyses. 
hHstHnlwnal  Sifphtih  was  formerly  believed  in  some  cases  to  ctmsc  a  general 
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CbiiB  tlie  chief  disidacvment  in  a  broken  leg  is  caust-d  by  tfie  miiBcir*  irf  ^ 
calf.  WhfU  one  Bet  of  muscU>ft  is  ultitelitd  to  the  uppiT  frut»infMt  and  tlwr 
opponent*  to  the  lowiT.  ah  in  tliv  cuflc  of  fi-nclnrt'  of  the-  nuliua  abov«  Ihr 
insertion  of  the  pronator  rnHii,  then  the  broken  cnrjs  may  b«*  widely  vpcnttd 
A«  A  rnU\  nior*'  than  nne  raiipc  is  concernod  in  prodnring  tlic  difplaoeiMiii 
but  in  some  cases,  as  in  tnicturcd  ptUella  arid  fraotutx^l  olecranon,  miueolv 
ormtraetion  actR  alone. 

The  amount  and  direrlion  of  the  displaeoment  is  ofu-n  detet  "  ■;  Ur 
nature  of  the  rrm-tuiv.     In  lonj:iindinal  fractureh  there  is  rio   :  -iit; 

in  tranaverBC  fractrn-eB  the  fruirrneuts  nm)  lock  into  eaeh  othiT  and  the  dis- 
placement may  lie  vot)-  slight.  lu  obli«|ue  fractures  the  fmgiuonl*  fommanK 
"  ride  "  one  over  the  olhcr. 

The  lUrection  of  the  Sisplacome&t  ik  influeneed  ty  the  direction  of 
the  fracture,  tin-  [H.)ttiiion  "f  the  hnih  und  ntiiscnlur  HOti"n  ;  it  tnar  be  ui^Iar, 
trnnsverBe,  longitudinal,  or  rotator)'.  In  the  itftfptinr  displacement  ihvrv  hv\ 
abnormal  cnrvatim-  of  the  limb,  and  one  or  both  ends  of  the  lirokm  Ikiw 
may  form  a  marked  pnijeetion  on  the  con\*ex  aide  of  the  cnrve.  'Ilie  wo* 
cavity  is  usually  on  the  Hide  of  the  moitt  powerful  musclyf..  Thnt*  in  fractaw 
of  the  middle  of  the  frmur,  the  HUjrlt.'  pn'jec(.»<  on  the  anterior  and  outer  suJr 
of  the  limb,  tht-  upj>er  frugmenl  bcin<;  flfxcd,  abduetdl,  and  rotiited  uutwardi 
by  the  ])S0U8  and  iliaoiia  and  the  external  rotators,  and  the  anj^le  thtis  fortucd 
mcreA«'*d  by  t)ic  powerful  flexors  passing  from  the  pelvis  t4i  the  b<itM«  of  tin 
Rig.     An^nlnr  drforndty  is  moHt  rommon  in  obliqne  fraetnre:s. 

The  frari^rnse  or  /n/^ff/diwplaeement  ownrs  when  a  bone  i*  iFTokr*?!  dirorily 
acrooB.     The  fra^'ments  often  hil^*h  one  against  iinother.  ihns  b.   ■  cr, 

entiuigUrd  tofrether,  and  in  this  case  there  is  often  but  very  little  .  .  .:,.;:v. 

LrnvjUiiHwai  displacement  is  invariably  shortening  vhen  the  fnu*taiv  oooor« 
in  the  ^haft  of  a  long  iKine.  It  i.-^  due  in  most  cases  to  niuscnlar  actioi^,  Oi( 
broken  cndn  of  bone  being  brought  t0|;ether  ao  as  to  overlap  or  "ride"owr 
one  another.  In  other  ca*t.'Ji,  Liu-  ?l)i>rteninjr  may  V»e  owinp  to  thi-  itupacCi<« 
of  one  fra^'ment  into  the  other.  In  some  ojises  there  is  preleniafural  jie|»aratioo 
of  the  fragment*,  tlic  weight  of  tlw  limb  tending  to  drag  the  lower  «r 
downwards,  as  in  some  rare  fractures  of  the  scapula,  or  ronsciilar  contnotti« 
drawing  tlie  upj»er  ono  away  from  it,  an  in  fracture  of  th**  fiatellu. 

Till'  rfifntnftj  displacement  niay  l>e  owing  to  the  conimction  of  yrtiualg 
seta  ornmMiU'ii,  iwiKting  the  lowt^r  fragment  on  its  axis  as  well  as 
•hortening  of  the  litnb.  Thus  the  pronators  in  (M»rae  fractures  of  tbe 
liave  a  tt-ndrncy  to  rotate  the  luwvr  fnigments  inwanls.  In  other  oasw  U* 
line  of  obliquity  of  thr  fnK-tua*  may  determine  the  rotatory  displacement :  ^ 
in   the  lower  extremity  the   weight  of  the   limb   will  alw  tbe  M* 

fngmcnt  ont  wards,  jnsi  as  the  let:  of  a  dead  l»ody  rolls  on  o  r  aid*- 

2.  Pretematiuid  Mobility  in  tbe  Oontintiity  of  u  bonr  i^^nDul  f^ 
without  fracture  ;  hcuci'.  iu  jtreMTiLc  may  ulwuyx  Im'  looked  uj*rtn  as  an  mat"' 
Tocul  sign  of  broken  bone,     lint  frartnn*  may  exist  without  it  whim  ibr  fnt 
DDtntM  are  imparted  Hmily  one  inl-o  the  othtr. 

P  U.  Another  sign  of  much  value  is  the  Crepitus  or  Gratiag  together  of  t^ 
Songh  Surfaces  of  the  Broken  Bone,  which  can  lie  fc-lt  u^  &•*'• 

on  moMug  the  limb.  Tliin  i^au  !«•  rJiciteil  only  when  tbe  t..L_.  ...-  ^r- 
moi*abte  and  in  c<intttct.  Ft  is  not,  however,  an  invanable  t)iH>on)i-»iinti'!ii  ol 
frertnre  ;  being  ahacnt  whm  the  frtctnn?  is  firmly  impacted  or  tbe  frntcKnt^ 
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P^^dcly  }<eparatcd.     It  must  not  be  confounded  with  thi*  crepitation  that 

Ipcure  from  other  causeg.  as  from  emphirsema.    The  eflusion  of  serous  fluid 

■i|the  I'heathB  of  the  tendons  gives  rii^e  U>  ii  peculiar  crackling;  Hensiition, 

PH^  distinguished  from  tlie  rou|;ti  •rratin^  of  :i  fi-aotnre.    Thcro  is  a  species 

if  fidse  crepitus  also  experienced  sometimes  in  iujuries  of  joints,  consi-stiug  of 

I  snap  or  click  rather  than  of  true  jiratin^,  whicli  is  sometimes  raistaken  by 

Inexperienced  pmctitioners  for  true  crepitus  of  broken  bone.     The  roughened 

isdkos  of  a  joint  in  the  later  suitres  of   chrcuic  rheumatic  arthritis,  will, 

mwerer.  cive  rise  to  a  gratincf  whirli  it.  is  very  diffirult   to  distinguish  from 

hat  of  a  brokeu  buuc.   As  a  rule  it  is  finer  and  more  rcjcular  than  the  crepitus 

kf  a  fracture. 

In  some  cases  iu  which  the  mobility  cannot  be  clearly  felt,  the  puLieut  will 
}o>mplaia  of  pain  at  the  scat  of  fracture  when  mi  attempt  is  made  to  find  it,  or 
rh«n  ft  distant  part  of  the  bone  is  pressed  on.  This  is  often  a  verj'  utsefal 
Deans  of  diagnosis  in  fractures  of  the  fibula  and  rib& 

It  will  thus  l^K?  seen  that  no  one  of  these  three  Kigns  alone  is  absolutely  to  be 

elied  npon,  and  a  combination  of  at  least  two  of  them  is  nsuully  required  to 

termine  whether  Ir.iPtnre  exists.     In  ascertaining  the  rxistenee  of  a  fracture, 

e  Siirijcon  should  make  the  necessary  niani|uilBtions  with  the  utmost  gentle- 

3s«  bat  yet  effectually,  so  that  no  uncertainty  may  be  allowed  to  remain  as 

the  seat  and  nature  of  the  injury,  more  especially  when  it  occnre  in  the 

cinity  of  a  joint.     The  increased  mobility  may  be  ascertained  by  fixing  the 

»per  fragment  and  rotating  the  lower  jwrtiou  of  the  limb ;  the  crepitus  by 

wing   dowTi  the   lower  fragment,  so  as  to  bring  the  rough  surfaces  into 

itioc,  and  then  icrasping  the  limb  at  the  scat  of  fracture  with  one  hand. 

rotatiDg  it  gently  with  the  other.    The  displacement  must  be  ascertained 

y  meofluring  the  limb  cai^fully  in  the  way  that  has  been  directed,  and  by 

omparing  the  injured  with  the  sound  side. 

l)iAiiNi>sis. — The  diagnosis  of  a  simper  fracture  is  usually  made  without 

lifficnlty    by    the    co-existence    of   displacement,   abnormal    mobility,   and 

repitofi.     There  are,  however,  two  conditions  that  may  render  the  detection 

|f  a  simple  fracture  difficult.    The  first  i^  when  only  one  of  two  or  several 

H>nligaou8  bones  is  broken  ;  the  other,  when  the  fragments  are  impacted. 

When  only  one  Ij<«ie  is  broken  in  a  situation  where  there  are  two  or  more, 

the  leg,  forearm,  meta/'arpus  or   metatarsus,  very  close  and    carefiil 

nlation  of  the  injured  hone  may  be  required.     The  Surgeon  must  run 

is  finger  carefully  over  the  mi*Bt  projecting  ridge,  feeling  for  slight  inequality 

swelling  at  one  part,  or  i»crhaps  he  may  elicit  faint  crepitus  on  freely  and 

y  moving  the  bone  at  the  seat  of  suspected  fraiture :  or.  failing  this, 

pain  may  l)c  cause*!  inthcliue  of  the  bone  by  forcing  its  two  extremities 

eacli  other,  or  by  applying  force  in  such  a  way  as  to  l>i/ad  it. 

In  the  case  of  iinpdftion  the  diagnosis  is  even  more  difficidt.     Here  no 

litiLB,  and  no  preternatural  mobility,  can  Ix'  fonnd,  and  the  Surgeon  must 

led  to  his  diagnosis  by  the  recognition  of  the  clmractcriRtic  displacement  of 

ular  fracture,  as,  for  instance,  the  deformity  of  the  wrist  in  impacted 

"f  the  lower  end  of  the  radius. 

The  difficulties  of  diagnosis  are  necessarily  most  seriously  increased  if  there 

«  much  extravasation  of  blot)d  ;  or,  when  the  fracture  is  thmqgh  an  articular 

od.  if  there  should  Ix.'  much  effusion  into  the  neighbouring  joint.     In  cases 

if  doubt  it  is  wiser  to  put  up  the  limb  as  if  there  were  u  fracture,  and  to  wait 


Kiihsitltnirr  of  tin*  swrllinif  lirf(«rr  tho  dinirnosis  is  finnlly  niwli'. 
b4!t.lcr  to  pat  aji  an  niibrokcu  limb  than  to  ncfjk'fTt  to  pot  ii  op 
rod . 

V   existence   of  a   fnictnre   when   rtimpoimtf^  nnd   mopp  particnlvlf 
wutrd.   IK   usually  readily   (leliTmiuHl.     H^-tv,  the  i»r«it   niohilitT,  tl 
mu\\  iif  fm^rnicnts  or  Kfilintrra,  nnd  the  cnaily  pn»dtir. 
iru  ullnw  Iho  Hnrp'on  to  Im-  in  crrcir.     Should  uny  donljt 
Ition  of   the  fingtT  into  the  wound  will  enable  him  to  deU^rmiofi  «r 
ainty,  not  only  the  existemx*,  but  th**  conditiun  and  extent,  of  the  fmc«i 
on  no  account  must  n  prol)e  or  metnl  instrunjent  of  any  kind  be  uae*!,  ori 
pk'  fracture  romplii^'at»*d  wiiJi  a  wound   rimy  fte«*identally  he  ma#]e 
►und  :  nor  ahouhl  tfip  thu^n  rvrr  hr  mlroiiurrd  trithout 
til  thoroiitfhhf  fwrififisig  thr  hajul  tvifh  /mwr  tfffirirttt 
ntisrjthr  folutwn,     Xevi;rtheh»«8,  with  nit  the  attsiRi- 
nee  that  may  tliut)  be  nflbrded,  the  existence  of  a 
um|)ound  and  comminuted  fracture  may  be  nnsus- 
|»e*ted    for   many  days   even  after  the  most  aireful 
cvaminatioi).     Of  iliiti  im|KiH.ant  fai*t. 
which  may  have  weighty  mcdic<t-!ej(Hl 
bcarinira,  the  fotlowlnjj  case  \%  a  good 
ilhistrntinn.     A  yiMintr  man  was  shot 
witii  a  wooden  ramrod  through  the  left 
hand  and  shoulder,  hy   thf  uct!idental 
explosion   of  his    gun    whiUt    he   woa 
hutding  it.      The   ramrod   struck   tlu* 
hnniiTU»     tlia*     inches     lielow     the 
shuulder*joint,on  ita  fore  part.     It  was 
iipUntere<i  against  the  Kine,  the  fr»(r- 
mentfl  pushing-  on  each  side,  and  mustiv 
escaping   through    two  apertures   p"- 
ieriorly  :  somopaaiing  to  the  inner  sidr 
between  the  large  VMBels  and  the  Ixme. 
the  tilhern  to  the  outer  side  lK?lwet»u  it 
The    jHitieiit    was 
brought  to  the  Ffoepital.  where  I  mw 
him    a    few   hours    after  thr    injury, 
and.  enlarging  the  wonnde*  extracted  a 
nmher  of  splinti-rs  of  the  mnirod   from  around  the  bone.     Thi'  limb 
rrftilly  oxumini^d,  not  only  hy  me,  but  by  several  other  Sur}rof»n«  prewnl 
etermine  whetlier  tlie  bone  had  U'en  fVnrtureii.  or  the  joint  injnriKl,  boi 
hlgn  of  fracture  was  deiirt^L     The  limb  was  laid  on  n  pillow,  and  ii 
[troployed,     Seplie  (x-IIulitij*  set  in,  follow(»d  by  extensive  and  deep  snppni 
b  the  limb.     i>n  examining  thi?.  with   the  view  of  giving  a  fn'i-  ■ 
im'hargiii.  eight  days  after  the  accident,  antrnlar  displaivment  an- 
!ir«rw  for  the  linil  time  fimnd,  and  it  tie<-ame  eviduni  that  the  hnmrni 
ic  scat  (if  a  ciitnminule^i  fradunt.     The  patient  dicil  of  py^-mia  ;  atii 
h  the  bon<'  priHtentrtJ  the  appearance  shown  in  Fig.  inn,  a  long 
J^n  (1-  ■  ■  '  il  din-rtinn,  A  n.  and  the  aliah 

c.     I-     1  _  M   the  blow  of  the  ramrod  had  ft 

boue   longitudiually,  detaching   the   large  splinter,   which   Imd 
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enclose  spnros  t'ontninin;;  the  vessels  and  cellular  elftiientR,  and  sn-rullijil 
•ifiteoid  tissue  is  fornRiI.  In  that  pajt  of  the  cailui^,  on  tho  other  hand,  whicli 
lies  opposito  the  line  of  the  fraitture,  tnie  cartilage  is  formed  ;  whilst  Id  tlmt 
I»ortion  which  is  iiiteraifdiate  betwt'eu  these  two  extreiuL-sa  transitional  tissue 
is  produced,  the  cells  of  which  resemble  those  of  cartilag;©,  but  the  matrix  of 
which  differs  from  that  of  cartihi*ro  in  that  it  stains  deeply  with  carmine. 
The  tbrmation  uf  time  cartilage  invariably  occurs  in  animals  but  uiily  under 
certain  circumstances  iu  tht--  repair  of  fractures  in  man.  This  fact  and  the 
relation  of  the  cartilage,  when  present,  to  the  Hnc  of  the  fracture,  suf:^cat  that 
itfl  formation  is  in  some  way  determined  by  want  of  ivst. 

Chau)=re8  simihu*  to  those  above  described  occur  iu  tlie  medullary  Ciiual,  true 
cartilage  beinj^  formed  only  at  the  immediate  seat  of  I'raetiu'e. 

The  romjfifte  osf^ijiaition  of  Uw  prorUiumil  cmUuh. — The  funnation  of  new 
bone  in  the  sofl  callus  conimeuces  bj  the  ajjpeai'an^-'C  of  yellowish-white  p*jjuts 
or  streaks,  Hrst  seen  in  che  piu't  in  contact  with  the  hone  at  the  poiut  furthest 
removed  from  the  seat  of  fracture.     These  points  and  streaks  gradually  in- 
crease till  the  callus  becomt'S  convvrtod  into  soft  spongy  bone,  containing  wide 
cajicellous  spaciis  filh'd   with  red  vascular  medullary  tissue.     The  ossification 
gradually  spreads  JVoiii  above  and  beltiw,  towards  the  scat  of  fnu'ture,  till  the 
process  of  oonversiou  of  the  soft  callus  into  bono  is  complete.     The  changBH 
^at  occur  within  the  uiedullary  <^anal   are  of  the  same  character.     The  new 
l>one  thus  fnrracd  dilfers  tnim  Jionuul  compact  tissue  iu  beinff  softer,  more 
muscular  and  sptja*:y.     If  a  louj^itudinal  suction  of  the  hum;  bt;  made,  it  will 
^  seen  that  the  callus  is  covered  by  a  thick  vascular  periosteum  wiiich  can  be 
tt-ripped  off  without  difficulty  ;  it  leaves  the  surface  of  the  callus  rough  and 
*pon^\  with  wide  Havcisian   canals  coutainiiig  some   red   medullary  tissue. 
The  trabecula?  of  tht-  callus  urc  set  at  rij^ht  angles,  or  nearly  bo,  to  the  surface 
or  the  compact  l»onc  beneath,  from  which  the  callus  i*an  at   first,  he  stiparated 
witliout  dillicutty.     If  this  be  done,  however,  the  surface  of  the  compact  bone 
is  seen  to  be  sli<;htly  more  s]tongy  than  natural,  the  openings  of  the  Haversiau 
canals  Iteing  enlarged. 

Microscopic  examiuation  shews  that  when  ossification  occurs  in  that  part  of 
the  callus  whicli  has  undt-rirone  conversion  into  osteoid  tissue,  the  process 
consists  in  the  deposit  of  bone  by  osteohlasts,  layer  by  layer,  on  the  surfaces 
of  the  trabeculae  of  lime  salts  which  have  already  been  formed  in  the  ^round- 

»  substance.  The  spaces  around  the  vessels  are  thus  gradually  Tuirrowed  until 
they  ussiirae  the  form  of  Haversian  canals,  whilst  many  of  the  osteoblasts 
l>ecome  imbedded  in  tlie  osseous  tissue  as  bone-corpu&.-les.  In  that  part  of 
the  callus  iu  which  true  cartilage  is  developed,  the  process  of  ossitication  is 

I  preceded  by  the  penetration  of  vessels  into  the  cartilage  from  the  periostiium 
ttud  from  the  boue  beneath,  whilst  the  further  changes  observed  are  similar 
to  those  met  with  in  the  normal  prowss  of  ossification  in  cartilage. 
The  ossification  of  the  callus  in  tlie  medullary  canal   proceeds  iu  the  same 
■; 


•ray. 


The  tUvtiiopinp.nt  ami  ossifirafion  of  ffie  inifnunliah  or  drfhiifitr  cnlhis 
Iproceed  in  the  sante  way  as  in  the  formation  of  the  provisional  callus.  The 
ilime  at  which  it  forinn  will  depeixd  greatly  upon  the  perfection  of  the 
apjtosiiion,  and  the  immobility  attained  by  treatment.  It  is  evident  that  no 
pr<»cefiB  of  ivpair  can  take  place  between  two  surfaces  of  comjiact  hone  so  long 
jiA  they  are  grinding  againsc  each  other  at  each  movement  of  the  limb.     The 
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jtuint  of  fViteUirc,  tax  mort?  or  Ips*  extensively  iaoi'i-aiud  ;  Ihe  |«r'n**t*«' 
'a  rulit  comptcU'ly  torn  thnni^h.iiDd  sepam^cd  from  tlm  broki«n  fin' 
UisUDce  uD  uQf  or  both  aidca,  Icavin-j;  a  raj^^'tHl  od};e.     In  fbumv  l:> 
team  00  ooe  side  may  l>e  intact,  and  it  i&said  tu  have  Ijoen  fotii 
even  in  complete  frnL'tiircs.    Att  a  rule  it  nrmainH  uainjurud  over  u 
Fart:.     Hlootl  will  \)Q  fuiiu*!  '.'Xtt-uvnsiited  aUu  in  llit-  mcdullarv 
with  the  fat. 

The  Period  of  Jnjlamtnaiion  and  Kxmhtion. — The  find  changes 
tcr  the  injnry  are  the  ordinary  signs  of  inSammation — hypenvmia,  Rwdbnf, 
d  abundant  c.xadatiim.  This  affecta  the  whole  of  the  iojared  fuift  parti, » 
by  Lhu  third  or  fbtirtli  day  tJif  frucLiirf*  will  U*  found  u>  Ik*  Kuntmnded  (7 
greyitih-riid,  iiuft  mtws,  n^L  ttltiirjily  dctiiied,  Imt  iuHltraling  Uk'  ncighUt<irin(r 
tiasuve  ;  the  lorn  ^ivi^  *)f  the  muscles  ure  pale  in  colour  from  the  oxudaiidi 
between  the  tibres ;  tbt*  areolar  tissue  is  no  ion<;er  clearly  roco^izalilc,  iU 
spaces  being  filled  by  the  coa^^ulated  inflammatory  exudation  :  the  outer  layer 
of  the  periosteum  is  in  like  manner  swollen  and  scarcely  rveoguijuible,  and 
rhe  inner  layer  is  ho  -s^'ft  and  swollen  as  to  Itc  alniost  ^'latinoaa  ;  the  vbolt 
mi'mhnme  can  l»e  Kirippetl  fn>ni  the  bom:  with  unnatural  ease  for  woe 
distan(.H*  from  the  s(«t  of  fracture.  In  the  midst  of  the  exudation,  p«toba 
of  unaltered  blood-clot  will  still  be  seen,  but  a  ^reat  |tart  of  the  cxcravaaation 
in  the  immediate  neighbourhood  of  the  fracture  will  have  already  l>een  jiortlT 
diacoluured. 

Microscopic  examination  at  this  stage  mIiows  the  usmU  appearancea  1.4  IS* 
fiammatiun  ;  the  veSM-ls  are  distended  with  blood,  and  all  the  xjwiots  of  tb» 
ti«ue)<  aiv  fille<l  with  wandering  white  eorpusilea,  eitJier  eU'wIy  in  oootaoi 
with  eai'h  other,  or  separated  by  a  small  quantity  of  homogencoua  ot  fifariaov 
intercellular  substance. 

In  the  mit<hilla  the  fat  has  ditiappi'-ared  fVom  the  immediate  ndghlKmrbootl 
of  the  injun',  and  iti;  place  is  taken  by  an  exudation  similar  to  that  lyio^ 
•xternally. 

T9^  ffnntUi  of  tJte  aoft  prorisiorutl  calltut. — Duriu}:   this  stai^  Uie  exoe«8  vlf 

the  inflammatory  exudation  and  the  remainder  of  tht-  M '     ririj^' 

Umrhood  of  the  injury  are  ab!*«»rl»ed,  and  tlierf  is  ^nidii '^  ixmum^ 

the  ends  of  the  broken  l>one  a  fusiform  mass,  ht>lding  them  ujircthcr  wiUi  mm^ 
degree  of  firmoeas.  At  Hrst  this  is  soft,  almost  jelly-like,  and  homogenccos  tr^ 
appearance,  and  the  ends  of  the  torn  periosU;um  become  lost  in  it.  Tlii*  *<>f^' 
y  Nil  oallofl  presenta  under  the  microsco|ie  the  onliriary  appc«r&ticxrs«»^ 

;.    .  .'in  tissue,  but  rlose  to  the  lione  manv  (.vlU  an*  found  of  larger  flitfV 

than  the  xvmU  and  liavin^  one  or  nion^  nuclei  surroundt^l  by  a  finely  gruiala^^ 
protophksm.  Thr'av  osttnbUisU  aiv  usually  ovul  ur  spindlo-shapod.or  somecliae^* 
■ugular  in  form.  They  pky,  as  we  shall  see.  a  must  Impttrt^il  fain  in  th'^ 
proc«9w  uf  repair,  and  pn#bably  take  their  origin  in  the  deepor  U^eauf  Klw^ 
woUen  |ieriostcum. 

The  ealtuH  next  incn-ii.'<*»  in  density,  an<I   the  ^riperficiid   part  und«TgacB  Ui»' 
rdiuary  changes  of  the  conwrMiou  of  ;;niniilatioii  tissue   iutn  fibroua  tMM0W 
Ihua  forming  the  fibrous  part  of  the  new  {>erio»t4:um  ooTitring  the  callns.    Tb«? 
1'  \\\\\c\\  uf-our  in  the  deeper  parts  of  the  provisional  oallos  differ  ar- 

I  '   its  HitnatioD.     They  are  thus  deHcril>ed  by   Hruna,     In  the  |iaf< 
the  line  of  the  fractuix*.  lime  aalta  are  defsisited  in  ilMlifli 
n   tlie   iuUrrt^Uular   ground-substiiiic^f.     lliiw*    tmh«rttl« 
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nn  eTnrtly  oppoBite  the  seat  of  frncture,  whore  there  will  neceseanir  l)e  the 
greatest  diyturbami!  from  movnment. 

Xodification.  of  Union  of  Simple  Fracture. --The  amount  of  ca!hi9 

formed  in  the  union  of  a  bone  varies  consnlevubly.     It,  ia  preater  in  childrtMJ 

hau  in  adulUt.     In  transverse  fractures  which  are  kept  steadily  in  ai>po8ition. 

bet   little  callus  is  fonned  ;  externally  it  may  1»  ficarcely  perceptible,  and 

nternally  it  may  be  merely  a  thin  tube  not  obh'teratinjr  the  medullary  canal. 

It  ia  greater  in  those  bones  and  those  parts  of  a  l)*mf  which  are  thickly 

tovcred  by  soft  parts,  being  formed  as  before  stated  not  only  from  the  perios- 

cam  and  bone,  hnfc  also  from  the  Burrnnndinff  tissnes.     The  influence  of  the 

leii;bl>ouni]g  soft   parts  in  determining  the  formation  of  new  bone  is  well 

ttarked  in  the  til»ia.     In  a  fnu?ture  of  this  bone  we  find  that,  at  the  anterior 

ind  inner  part,  which  is  thinly  covered,  union  takes  place  by  the  direct  forma- 

lon  of  intermediate  callus  ;  but  at  the  posterior  and  outer  side,  where  there 

is  a  thick  envelopment  of  tissue,  a  large  mass  of  provisional  callus  will  oft^m 

he  found,  filling  up  even  the  interosseous  space.    OccasioDaliy  we  find  that 

the  inflammation  set  up  around  a  fractnre  has  extended  to  a  neighbouring 

nc,  and  caused  a  forraati(m  of  new  bono  upon  it. 

The  formation  of  callus  is  ^\m  greatly  influenced  by  the  nature  of  the  frac- 
re.  If  the  fracture  be  comminuted  aud  the  fragments  displaced,  there  may 
an  abundant  formation  round  the  splintered  fragments,  welding  them 
ether.  If  there  be  great  displacement,  one  end  riding  far  over  the  other, 
e  callus  will  W.  found  chiefly  between  the  two  fragments,  connectintr  thoni 
gether  by  a  bridge  of  bone.  So  also,  in  cases  of  great  angnlar  deformiry, 
hen  the  final  process  of  partial  absorption  and  moulding  of  the  new  lioni-  fiiia 
en  place,  a  larger  amount  ia  left  in  the  angle»  partly  fillinij  it  up,  and  form- 
g  a  sort  of  buttress  to  strengthen  the  Ijent  bone.  Lastly,  the  fimtmnt  of  uillus 
is  inflneni-ed  very  greatly  by  treatment ;  the  more  perfectly  rest  is  maintained, 
the  smalltT  will  be  the  amount  of  callus  formed. 

Cnion  of  a  sejHirakd  Epiphynis  takes  place  in  the  siinie  way  b&  union  of  a 
transverse  fractnrc.  It  almost  invariably  causes  complete  ossification  of  the 
epiphysial  cartilage  and  consequent  arre^^t  of  growth  from  that  end  of  the 
Ixme. 

Clinical  Gonrae  of  a  Simple  Practnre. — The  great  majority  of  simple 
fraclnres  of  the  larger  bones  are  followed  by  slight  febrile  disturbance.  This 
is  very  rarely  suflicient  to  give  rise  U\  the  jjenend  symptoms  of  fever,  such  as 
heat  of  skin,  thirst,  headuche,  ^v.  \  in  fact  without  the  thermometer  its  exist- 
ence could  seldom  be  recoguizetL  The  tenifteratin'e  rarely  exceeds  liH*  F., 
and  in  fact  seldom  reaches  this  point,  unless  there  l»e  considerable  tension  of 
rlie  limb  from  e.xtravasated  bloi>d.  The  nature  aud  causes  of  thu  fever  which 
accimfianies  simple  fractun-s  have  alix-ady  lieen  discussed  (see  p.  SOri).  The 
temperature  usually  becomes  normal  about  the  end  of  the  firat  week,  and  from 
that  time  to  the  end  of  the  case  the  patient  suffers  from  no  distiirbanre  of 
health  sjive  such  as  may  be  caused  by  want  of  exercise  if  the  fracture  l>e 
situated  in  the  lower  limb. 


•TRXATMBNT    OF    FKACTUBB. 

In  the  treatment  of  an  uncomplicated  simple  fracture,  all  that  the  Surgeon 
has  to  do  is  to  place  the  fragments  in  proi>er  position  aud  to  retain  them  there. 


530 


FRACTUBES. 


first  chantT'*  observed  is  an  enlargement  of  the  Haversian  ranats.  TMili 
cffc('to(i  ljy  the  jrrowili  of  new  (*Ils  within  the  eaiiul.  These,  aooordinjf  I* 
■ome  jHithohii^istjc,  iin*  niiijnitory  whit^*  corpuscle-'*,  hut  uwordini;  Lo  vtiSML 
oelU  du\elupe(l  from  the  nieduiliiry  U^uv^  in  the  HnverMtan  rnnalR.  Be  c)ui  li 
it  raii^,  the  \Kmy  wnll  of  the  canal  is  ulworM  before  the  new  oelU.  AiMn 
as  the  npposin^  frn^ients  are  put  at  perfect  rest  the  new  c»7ll«  fproot  out  from 
the  cnnaln  on  eiR-h  side  and  fill  the  Rpace.  Ossification  then  proceed*  in  (he 
new  tissue  thus  formed,  but  without  t!ie  previous  formation  of  eartilaije. 

The  absurptam  of  thv  f*rm'isional  callus  forms  tin*  final  slajjc  of  rt-|»iir  of  • 
fractnrc.  At  first  the  porous  callue  becomes  more  coinpiwt,  harder,  And  In 
vawulnr,  and  as  the  change  takes  place, it  beoomes  more  intimately  oonneclcd 
with  the  old  brme  which  it  now  closely  resembles  in  stmcturo.  This  bvdeidnii 
is  most  raarketl  in  t.he  deei)er  layers  in  contact  with  the  old  tione,  and  m  ti 
takes  place  absorption  goes  on  in  the  [nirt  next  the  perio?iteum,  which  at  tb^ 
same  time  becomes  snuxith  and  even.  lu  the  medullary  canal  the  new  buof 
becomes  more  and  moa^  cancellous  in  its  structure,  and  finally  then-  d»t  U 
complete  R-stomtion  of  the  medullar)'  canal,  though  this  is  nndonbtedly  rsR* 
The  absorption  of  the  callns  is  never  complete,  some  thickening  pi'muoestlT 
remaininjr  <it  the  seat  of  fiTicture,  however  |»erfect  ihe  ap[»osition  and  rest  n»5 
have  l>e<:n.  Any  irregular  point.«  of  V>one,  thai  umy  have  been  pPctjectiiW 
after  the  rminn,  liccome  gradually  ubsorlxMl  and  rounded  off.  liicw  fbsl 
pnH'csses  are  not  onnpleted  for  a  year  or  mon*  after  the  fractup?  luu  Ixto 
united. 

The  microBco])e  shews  that  the  agents  by  which  the  abiorpcion  of  tin 
pro\isi()fiAl  cailutj  in  brought  about  are  large  multinucleated  coll.^  known  0 
osUoilmh^  which  apply  themselves  to  the  surface  of  the  btme,  and  produce  pto 
or  hollows  upon  it  known  as  "  Flowship'n  lacunae." 

Thus,  it  will  1m;  seen  that  the  process  is  unaliigous  in  every  way  lu  n?p»if  o' 
a  wound  by  the  first  intention.  First  there  is  th"  cindation  resoltiDg  fn«i 
the  simple  tniumatic  intlamnuitiou,  the  eSect  of  the  mechanical  vjiileucie;  ibnv 
follows  the  development  of  a  vascular  tissue.  com^Kised  of  indiflercnt  emhryocii^ 
cells  or  granulation-tissue  ;  this  develops  into  the  form  of  conm*rtive  li*» 
raatural  to  the  part  :  and  finally  llu*  oblitmitifin  of  veKsels  and  tH>Qsolidatioa 
|af  the  cicatricial  tis^tne  occur,  as  in  the  formation  of  a  scar  in  the  •oftptfl^ 
f>ne  jK>int  witli  regard  to  the  blood-rlof  should  be  remeral>en'd.  as  It  miffal  b» 
of  imixirtiuice  in  mtHlicf»-legal  enquiries.  Although  it  or>mpl©t€ly  dWpfW 
from  the  immediati-  neighl)ourho<'»d  of  the  fra/'tnre  at  an  early  p*-riod,  Isyrnuf 
darkooagnlnm  may  of).cn  be  found  Iwueath  the  suiierfidnl  fiii^cia  ff>r  four 
»»r  more  after  the  accident. 

Thr  proc<'Hj*  alKive  descrilx'd.  although  estw-utially  the  same  in  man, 
mnch  in  it>  details.  It  is  slower,  and  the  formation  of  callus  is  m  a 
lesfl  alttindaut.  If  Uie  fhioture  l>e  wcU  treated,  it  may  in  CuH  be  ohnfl^ 
nnntinir.  union  apparv-ntly  taking  plA<v  by  the  dfr(H't,  or  alimist 
fonualion  of  the  drfinitivc  nr  iutcnnediate  callas.  Histidogirally,  tiM 
imiMirtunt  dif)erenci?  is  that  in  man.  as  a  rule,  the  formation  of  cartili^ 
do^'M  not  (Hviir  U  htts>  however,  been  met  with  in  the  union  uf  bOB*  ^ 
child^'U,  and  it  \*  aluuys  found  in  a  uniting  rib,  but  eren  hen*  it  \%9^^ 
pure,  the  gr4»nnd*«nh»tan<>e  lh.'iug  lunidly  fibrous.  Possibly  the  f ormatitA  «^ 
cartilage  in  the  rib  may  U-  due  to  the  in»jH)«aibilif.y  of  fixing  the  injtmnl  b** 
oving  to  the  niovements  of  n-fpimtion.     In  animate,  Che  pumt  oaitilagr  > 
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n^eSncEiy  opposite  the  seat  f>f  fracture,  where  theitj  will  nccos^arily  l>e  the 
te^t  diBturltance  from  movement. 

odification  of  Union  of  Simple  Fractnre. — The  amount  ot*  chUiih 
mod  ill  the  uniod  of  a  bcMie  varies  consitlerably.  It  is  *rreater  in  children 
D  in  adults.  In  transverse  fractures  which  are  kept  stea^lilv  in  apposition. 
t  little  callus  is  fonned  ;  extemallv  it  may  l>e  8i'arc<;ly  pcrreptihlc.  and 
emally  it  raay  be  merely  a  thin  tube  not  ohliterntiuji  the  mednllan'  cnnal. 
is  icfivatcr  in  those  bones  and  those  parts  of  a  Iwne  which  are  thickly 
iDvered  by  soft  parts,  being  formed  aa  before  stated  not  only  from  the  perioe- 
and  hone,  but  also  from  the  surronndini;  tisanes.  Tlie  influence  of  the 
}>hbonrinnr  soft  paita  in  determininjj  the  fonnation  nf  new  bone  is  well 
|torke<i  in  the  til>ia.  In  a  fracture  of  this  bone  we  find  that,  at  the  anterior 
d  iuner  part,  which  is  thinly  covered,  union  takes  place  by  the  direct  forma- 
ioD  of  intermediate  callus  ;  bnt  at  the  posterior  and  outer  side,  where  there 
a  thick  envelopment  of  tissue,  a  large  mass  of  provisional  callus  will  often 
I  found,  filling;  up  even  the  interosseous  space.  Occasionally  we  find  that 
e  inflammation  set  up  arr)und  a  fracture  has  exti-ndcd  to  a  neiirlibuuririir 
me,  and  caused  a  formation  of  uew  bone  upon  it. 

The  formation  of  callna  is  also  greatly  inflneuced  by  the  nature  of  the  frac- 

If  the  fracture  be  comminuted  and  the  fragments  displaced,  there  may 

an  abundant   formation  round  the   splintered   fragments,  weldinir   them 

^^tber.     If  there  be  preat  displacement,  one  end  riding  far  over  the  other. 

callus  will  U?  found  chietly  Ijetweeu  the  two  fragments,  couneetinir  them 

Igether  by  a  bridjre  of  bone.     .So  also,  in  cases  of  great  angular  deformity. 

meQ  the  final  process  of  partial  absorption  and  moulding  of  the  new  bone  has 

hkeu  place,  a  larger  amount  is  left  in  the  angle,  partly  filling  it  up,  and  form- 

ke  a  sort  of  buttress  to  sti-engthen  the  lient  bone.    Lastly,  the  amount  of  callus 

i*"         \  very  greatly  by  treatment ;  the  more  perfectly  a'St  is  maintained, 

llj  will  be  the  iiiitouut  of  callus  formed. 

I'nwn  of  n  tejuiraft'd  Kfnphtjsh  takes  place  in  the  same  way  as  union  of  a 
ttrvors<'  fracture.  It  almost  invariably  causes  complete  ossification  of  the 
physial  cartilage  and  consequent  arrest  of  growth  from  that  end  of  the 

1  Conrse  of  a  Simple  Practnre. — The  great  majority  of  simple 

is  of  the  larger  bones  are  followed  by  slight  febrile  disturbance.     This 

T  rarely  suflicient  to  give  rise  to  the  general  symptoms  of  fever,  such  as 

of  akin,  thirst,  headache,  &c.  ;  in  fact  without  the  thermometer  it-s  exist- 

•1  seldom  be  recognized.     The  teiniw.'rature  rarely  exceeds  101"  F., 

:  seldom  reaches  this  point,  unless  there  l>e  cousideralile  tension  of 

tiinb  from  extmvasated  bbxid.     The  nature  anil  causes  of  the  fever  which 

mfmnies  simple  fractur(.'6  have  ahx-ady  been  discussed  (see  p.  30*1).     Tin- 

tnre  usually  l»ecomes  normal  a1x)ut  the  end  of  the  fiwt  week,  and  from 

e  to  the  cud  of  the  case  the  patient  suffere  from  no  disturhauce  of 

tave  such  aa  nuiy  be  caused  by  want  o^  exercise  if  tlie  fracture  bo 

latcd  in  the  lower  limb. 


TB£ATU£MT    OF    7RACTOfiX. 


In  the  feRAtment  of  an  uncomplicated  simple  fracture,  all  that  the  Surgcnm 
to  do  is  to  place  the  fragments  in  proper  jKMition  and  to  retain  thorn  there. 


FRACTURES, 


nary  principW 


prtiO'tt 


tw<f   J 

ihoJ 
bis. 


and  tf)  ntUnd  to  tiu>  ^nenil  licalth  of  the  [mticnt  on 
Nuturc  nnitcB  the  bone.  In  no  wuy  qiwi  the  Sur«r<«>n  utrrc 
iinprnv'.'  upon  it.  Imt  by  ini.'cMk*si.|iH'  treatiat-nt  hr  may  rrfjirii  nn  ' 

Constitatio&al  Treatment  in  Simple  Fractujres  n<tnir(.i4  i 
wordfl  of  explanation.  As  a  nile,  the  general  habits  of  lifr>  should  be  intdltit^ 
with  ns  little  as  p<«siblc.  In  uncomplicatLMJ  fi-actui-esof  the  opi»t.T  extrvmiucsi, 
more  csitCfiHily  in  the  young,  rest  in  lied  ib  rarely  nw^essiiry.  The  ]jatieQtinii 
bo  allowed  to  move  about  with  the  lirnb  sup]>orted  by  proper  np^iamtUM.  h 
fnicturt»a  of  the  lower  extrcnn'ties,  with  few  exceptionfi,  cunfiiiemeut  to  bol 
duriiii:  part  of  the  treiUiuent  at  leasts  is  unuvoidahle.  In  these  casea  tbodkl 
nmy  Im!  rmliit^ed,  and  ajK^rivnte  will  usually  be  required  diiriiij:  the  firnt  mA. 
or  ten  days.     After  thiff  the  usual  habits  of  life  may  be  resiitued. 

In  old  |K'rs<infl  the  shook  of  the  accident,  the  mfon-ed  (M-nlii'  '^ 

and  the  sudden  interruption  of  the  ordinary  hnbiu  of  life,  are  *ij  r-  i«t 

an  injurious  und   sometiiucB   a  fat^il   effect.     In  these   eases  there  are 
dangers  to  be  fcare<!,  viz.,   hypostatic  congestion  of   the    hmgs  and 
formation  of  brd-sores.     B<»th  are  avoided  by  proppin^r  tlic  [uilienl  up  in 
the  use  of  water  or  nir  eusliions,  and  ehange  of  iiosture  as  far  as  prAclicaUr. 
It  is  necefisary  to  set*  that  the  brd  is  smooth  und  tirm,  without  rrvases ;  tbs& 
all  crunihs  be  nwept  away  daily  ;  und   that  serupuloUE  attention  t»e  [laid 
cleiuiliuoss  after  the  use  of  the  l)ed-]>an.     <iood  diet  and  a  fair  aiUiwance 
stimulants  are  ueedeti  in  thesi-  eases.     The  early  use  of  tlie  starched  or  (tlutcr 
of-Paris  Imndiiire  is  of  jjjcjit  service  in  enabling  the  patient  to  ^t  Dp 
than  wonid  otherwise  l»e  possible. 

In  all  cases  of  simple  fracture  of  the  lower  extremities,  the  aocner  theixUieo 
is  got  np  and  al>oai  on  crutches  the  better.    Some  patients  speedily  leers 
use  these  instruments,  others  never  gci  accustomed  to  tlieir  use.     In  the  \mI 
CRSr.  a  wbcel-ehair  slioiild  ln'  substituted  fnr  them. 

Sorgicai  Treatment  of  Simple  X'ractare. — The  object  of  th*-  Sti 
is  not  only  to  obtain  a  sound  uud  strong  limb,  hut  one  that  pT- 
DO  deformity.     In  order  Ui  aa.'oiup!ish  thia.  the  broken  euihs  of  t:..       ...  _ui 
be  brought  into  as  perfect  ap{K)«ition  as  possible,  and  the  rccarrcncc  <if 
plaiTmcnt  mu»tt  be  prevented. 

It   fnf^uently   hap{M:n^   that  a  Snrgcon   i«  called   to   a   case  of   frutm^ 
iiomeditttely   after   the   accident    before   the   ftatieiit   hnn   be*Mi    moved, 
without  bt*iDg  informed  of  the  nature  of   the  case.     It  is  then  bis  dntj 
•ce  that  the  moving  of  the  patient  is  done  m  far  as  possible  peinleadr 
without  inerrauting  the  injury  to  the  soft  parts  by  neodlew  morancnt  of 
limb.      For   Ihi;'   puqxjst!   t^'uiponiry   splints   may   be    applied   ootaide 
patient'fl    clothes,   and    wx-ured,    in    the   absence   of   btrndages,   by 
handkerchiefs  oeil  round  the  limb.     A  couple  of  walking-stickii  or  lun 
or  the  handle  of  a  broom,  may  thiut  1w  apptieii  U\  the  thigh  or  Icff 
splint  cut  from  th**  cover  of  a  liook  to  the  ann.     Xewtipupcrs  foldeil 
tinuiitill  rhry  form  a  mnjw  of  sufficient  stiffnc^ssmsike  excellent  temporary 

If  tht;  [uiticnt  has  nir-udy  been  moved  and  is  upon  a  bod,  the  Uub 
lie  placed  in  such  a  fxtsiiiou  us  to  give  the  greatr^t  general  rclaxatton  of  iV 
mnsclee.  Tlius  the  lower  limb  ntnst  lie  Hexed  and  pUu*ed  on  its  onUr  ^ 
with  a  thin  pilhiw  under  the  knee.  In  fractnn's  of  the  upper  limb  the  m 
<ihould  lie  on  o  pillow  by  the  fiide  with  the  elbow  tlexed.  The  patient  is  thv 
made  u  comfortAble  as  {.uasible.  while  the  neivsaary  pn>paraiiaus  am  bctec 
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Bnortlie  treatment  of  the  fractint?.  If  tlie  case  be  one  of  Be\i'rt.'  fi-uc'tuw 
■  the  np]x?r  extremity,  or  of  any  kind  in  the  lower  liiub,  the  Siirj^foon  ninst 
t  that  the  bed,  on  which  the  pntiout  may  have  to  remain  for  some  weeks,  is 
operJy  prepared,  by  being  made  hard,  flat,  and  firm,  and.  if  possible,  covered 
th  a  horsc-Iiair  mattress.  He  must  then  remove  the  patient's  clothes, 
>f>in^  them  alonjr  the  seams,  so  that  they  may  be  taken  off  with  as  little 
■turlmin-e  as  possible  to  the  injured  part,  lie  next  prot-pctls  ti)  the  cxamina- 
t>n  of  the  limb,  using  all  possible  gentleness  consistent  with  acquiring  an 
»ct  knowledge  of  the  fnicture.  after  which,  the  limb  should  be  again 
iood  in  a  comfortable  position,  until  any  necessary  apparatus  has  been 
icpared, 

Kednction. — WIk-u  all   is  ready,  the  reduction  of  the  fracture,  or  the 

rihffiiij,'   the   fmiruK'UtB  into   proper   apixisition,  mnst   Iw  proceeded   with. 

tis  should   lie  done  at  onn\  not  only  lest  any  displacement  that  exists  may 

bnduue  iiennaneiitly — the  mnscles,  after  a  few  days,  becoming  shortened, 

ipd,  and   unyieidinjr,  not  allowing   reduction    to   he  ejected  without  the 

mploymerit  of  gifat  force — but  also  with  the  view  of  preventing  irritation 

^ttanschief  to  the  limb,  by  the  projection  of  the  jagged  ends  of  bone  into 

Hrioft  structures.     A  greiU  deal  of  time  is  sometimes  lost,  and  much  un- 

yuMiiry  pain  inflicted  upon  the  patient,  and  great  irritation  set  up  in  the 

•tab,  by  the  Surgeon  leaving  the  fracture  unreduccii  on  a  pillow  for  several 

Pys,  and  applying  evaporating  lotions  to  take  down  the  swelling  and  avert 

w^  threatoncd  inflammation,  which  are  conse^juences  of  the  non-reduction  of 

ife  broken  Itotie.     The  applit"ation  of  cold  lotions,  irrigation,  Ac,  in  com- 

Ptind  or  eveo   in  simple  fractures,  is  decidedly  injurious.     It  lowers  the 

■ftUtj  nf  the  part,  retards  union,  and  occasions  oedema.     By  early  reduction 

HBtty  Bometimcfi  prevent  u  sharp  fragment  from  perforating  the  skin,  and 

Kift  rendering  a  simple  fractnix;  comjxtund,  or  lacerating  muscles  and  nenes, 

Boeing  {H'rhaps  traumatic  delirium  and  certainty  undue  Iik-u]  inflammation 

Pd  mnsiMdiir  spasm. 

pin  redncing  a  fracture  our  principal  difliculty  is  caused  by  the  iwtion  of  the 
fesclofl.  This  may  usually  la*  overcome  by  i-elaxing  them  by  ]>o8itiou,  after 
pich  the  fragment*  will,  in  most  cases,  naturally  fall  into  place.  In  the 
bnction  of  onlinary  fractures,  no  fitrcre  is  necessary  if  proper  attention  be 
wd  to  the  relaxation  of  the  muscles  chiefly  concerned  in  producing  the 
fconnity.  In  impacted  fractures  it  is  occasionally  necessarj'  to  use  force  in 
Her  to  disentangle  the  fragments,  but  this  is  the  only  form  of  fracture  in 
Klich  iCe  employment  is  justifiable.  In  effecting  the  reduction,  not  only 
nut  tht!  length  t>f  the  limb  be  restored,  but  its  natural  curves  must  not  be 
PMiteratetl  by  making  it  too  straight.  Muscular  action  l>eing  the  chief,  and, 
ktnodst  case?,  the  only  olistacle  to  reduction,  it  would  seem  most  natural  to 
Bwcomelhe  difficulty  by  administonug  an  aniesthetic,  which  would  at  the  same 
^^Hre  the  patient  the  severe  pain  usually  attending  the  setting  of  a  broken 
H|P  It  in  anile,  however,  in  rc'<lucinga  simple  fracturt%  to  avoid  anaesthetics. 
R  never  can  tell  beforehand  whether  or  not  insensibility  will  Iw  preceiled 
b  ■  violent  fit  of  struggling,  during  which  there  would  be  the  greatest  possible 
iBgcr  of  a  itimple  fmctnre  Ircing  made  eompomid.  If  fi*om  any  reason,  such 
■Uie  i  .(ss  of  the  jmtient.,  (tr  the  difliculty  in  overcoming  the  muscular 

Bfin  'U,  it  becomes  necessary  to  give  an  una^sthetic,  there  must  be 

bty  of  oMutunts  at  hand  to  i-estraiu  the  patient  if  necessary.    The  limb 
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and  tn  attend  t<i  the  ijenpml  health  of  tlie  piiticni  on  folmarv  pnucijilc*-  1 
Nature  nnitVH  ihe  bone.  In  no  wny  can  the  Sarircfm  aiveU'niU-  th^  pntctittf  I 
iHi]jni\('  iipnii  ii,  but  !)}'  mfti(ll'_'H'»rn(_'  tri.*;itnifrit  be  may  ivlanl  ami  ilUlnrl)  iU      1 

Constitntionai  Treatment  in  Simple  Fractuiree  rv'|iiirt.-8  t>ut  u  vcrjfe* 
words  of  explanation.    As  u  nile,  the  •j'eneral  hnbits  of  lifr-  should  bv  int€rfcnr»i 
with  as  little  as  possible.     In  nncotnplicated  frarturtsof  iho  up^Kir  exiremitieft*   i 
more  esiwcially  in  the  jonnp.  rest  iu  IkjJ  is  rarely  neewwary.    The  luitient  may  | 
be  allowxsJ  to  niove  abont  with  the  limb  supiMJitcd  by  proper  appiarntas.     Ir» 
fhictnii'S  of  the  lower  extrenn'ties,  with  few  evrtpLions,  confincmr'nt  to  bc<l.«. 
dnrinff  part  nf  the  trf.>ntinent  at  least,  is  nnuvoiilulile.     In  these  uaitsi  tins  dM9& 
may  he  reduced,  and  ajHTients  will  uaimlly  be  nxpiire<l  cinrinj^  the  first  wee^K 
or  leu  dayg.     After  this  the  usual  habite  of  life  may  be  n-surofd. 

Iu  old  persona  the  shiick  of  the  accident,  the  enforced  confui*  t  ''•r«ii 

and  the  sudden  iniemiption  of  the  ordinary  habits  of  life,  aix'  up 
an  injurioae  and  souietimes   a  fatiil    eff&et.     In  thciML'   cases  there  ar«  I' 
dan^'ers   to   l>e   ftand,  viz.,   hypostntic   congestion   of    the    hings  utid   t 
formation  of  bod-sores.     Both  are  avoided  by  proppinj:  ttte  ]>atteut  Dp  in  be«^ 
the  use  of  water  or  air  cnsbrone,  and  change  of  [Mtstiirc  ns  far  as  pnctioabW. 
U  is  neciiuuiry  r.o  see  that  the  bed  is  smooth  and  tirm.  without  cTirasefi  ;  Utt»f 
all  cmtnlts  be  swept  uway  daily  ;  and  that  scrupuiouK  attention  lie  ]iaid   fcx 
cleanliness  atltr  thr  use  of  the  beil-pan.     (iood  diet  and  a  fair  mlhrnaaoe  n/ 
stimulauts  arc  ueederl  iu  these  cases.     The  ettrly  use*  of  the  st^rclKnl  or  plMUir- 
uf-l*aria  banda>re  is  of  iijeat  kitvIuc  iu  eoaUinir  the  patient  to  ^et  ap  aooivr 
than  would  otherwise  be  possible. 

In  all  cases  of  simple  fracture  of  the  hmer  extremities,  the  socmer  tliepUitfit 
is  got  up  and  al>oat  on  crutches  the  better.  Some  {latieuts  sfxi^'dily  leern  bo 
use  these  instruments,  others  never  ^t  ac<.*nBtomed  to  their  use.  Id  the  leUcr 
case,  a  wheel-chair  should  >k*  substituted  fur  them. 

flurgical  Treatment  of  Simple  Fractore.— The  object  of  the  Sorgedo 
is  not  only  t4>  obtain  a  sound  and  strong  limb,  but  one  that  prt*8inu  littl«"r 
no  deformity.  In  onler  to  accomplish  this,  the  broken  emU  of  thit  lione  mail 
be  brought  into  as  perfect  apposition  as  [lossible,  and  the  recnriTDce  of  dv- 
placement  munt  be  prevented. 

It  frequently  happens  that  a  Surgeon  is  called  to  u  caae  of  fnoUnv. 
inmu'diately  aft^T  tlio  iicrident  l>efore  the  |>atieiit  has  U^vw  nio\Td»  aod 
without  iK'in;:  informed  of  the  nature  of  the  at^c.  It  is  then  his  doty  \9* 
see  that  the  ntoring  of  the  patient  is  done  as  far  ns  possible  paialeeily  asd 
without  incrensinfr  the  injury  to  the  sofl  parts  by  needless  morcmeoi  of  llw 
limb.  For  thin  pur|)ose  temporary  Hplinta  may  l»e  appti^vl  oaUMk  tlie 
patient '))i    clothes,   and    secured,    in    the    abHeu4-e   of    I  bv   pflAlt- 

liandkerchiifH  tied  round  the  limb.  A  couple  of  walkii;^  j-  t  QinfanttHi 
t>r  the  handle  of  a  Itro^^m,  may  thus  In  applie^l  In  the  thigb  or  le^:  ora 
■plint  cut  from  the  cover  of  a  Itook  to  the  ami.  Newi>[japcra  folded  attanl 
times  till  they  form  a  mass  of  Hufficient  stiffness  make  excellent  temporary  spUnla. 

If  the  {mtieut  has  ftb'*udy  been  moved  and  ii*  u^ion  a  Ited,  the  limb  mwi 
be  plac<*4l  in  HUrh  ii  jx'-^ilion  as  U>  ^ivc  the  ^rf-aluiil  genend  ndaxotioa  tif  the 
muttclea.  Thus  the  lower  limb  must  be  flexed  and  placed  on  ita  ooter  aid* 
with  a  I  bin  pillow  under  th*-  knee.  In  froclnn-s  of  the  up|icr  limb  the  warn 
should  lie  ou  a  pillow  liy  the  «ide  with  the  elbow  Hexed.  The  |mtietit  is  ihos 
mode  as  comfortable  us  i:ctfsible,  while  the  necessary  prv[\aralions  an  beia|t 
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made  for  the  treatment  of  the  fructun-.  If  the  fiise  !m?  oue  of  sevt-a*  fnicUnv 
tlie  npfMT  extremity,  or  of  an}*  kind  in  the  lower  hmh.  the  Surgeon  must 
that  the  bed,  nn  whiuh  the  patient  mHV  huvu  to  remain  fur  some  weeks»  is 
^pttpcrlv  prefMux-d,  by  being  made  hard,  fiat,  and  finn,  and,  if  possible,  covered 
with  a  horse-hair  mattress.  He  must  then  remove  the  patient's  clothes, 
rippini;  them  along  the  seams,  so  that  they  may  be  taken  uff  with  as  little 
dietuHmiiro  as  ptissihle  to  the  injured  part.  He  next  proceeds  f*  the  examina- 
tion of  the  limU,  using  all  (xissiblc  gentleness  conBistcitt  with  af/]oiring  an 
'X  knowledge  of  the  fractnre,  after  which,  the  limb  should  be  again 
d  in  a  comfortable  pijsition.  until  any  necessary  apparatus  has  been 
ired. 

ft«cliiction. — When   all   is  ready,  the  rcdnrtiou  of  the  fracture,  or  the 

Wngiiiff   the    fnigraent*   into   proper   apj>o.«ition,  must   Ik?  proceeded   with. 

This  should  be  done  at  oner,  not  only  lest  any  displacement  that  exists  may 

oontinne  permanently — the  muscles,  after  a  few  days,  becoming  shortened, 

rigid,  and   unyielding,  not  allowing   reduction   to  be  effected  without  the 

•ipWmcnt  of  great  force — but  also  with  the  viow  of  preventing  irrilntion 

■tid  mischief  to  the  limb,  by  the  projection  of  t}ie  jagged  ends  of  bone  into 

ihi*  soft  stnietures.     A  great  deal  f»f  time  is  sometimes  lost,  and  much  un- 

n^OMttiy  pain  intiicted  upon  the  patient,  and  great  irritation  set  up  in  the 

Hfflb,by  the  Surgeou  leaving  the  fracture  unreduced  on  a  pillow  for  several 

*^y8,  and  applying  evuponiting  lotions  to  take  down  the  swelling  and  avert 

*'«?  threatened  iutiammation.  ivhich  art^  con8e<|uenco8  of  the  non-reduction  of 

'*»*  broken  bone.    The  application  of  cold  lotions,  irriijation,  Ac,  in  com- 

Ppond  or  even   in  simple  fractures,  is  decidedly  injurious.     It  lowers  Uie 

•^t^Iity  of  the  part,  retards  nnitin,  and  occasions  oedema.     By  early  reduction 

^  may  •ometimt's  prevent  a  sharjj  fragment  frrtm  perforating  the  skin,  and 

ifliiH  n.Midcnng  a  simple  fracture  comixmnd,  or  lacerating  muscles  an<l  nencR, 

''"^**ring  jterhaps  traumatic  delirium  and  certainly  undue  local  inflammation 

*****  tnoai'ular  spasm. 

'u  rvdncing  a  fractnre  onr  principal  difficulty  is  caused  by  the  action  of  the 

'"^'^cJwi.     T>ii&  may  usually  be  overcome  by  relaxing  tliem  by  position,  lifter 

I  *''*<'li  the  frairmems  will,  in  moat  cases,  naturally  fall  into  place.     In  the 

r^*>^ion  of  ordinar)'  fractures,  no  f<»rce  is  necessary  if  proper  attention  be 

Hp  to  the  relaxation  of  the  muscles  chiefly  concerned  in  producing  the 

''yHtnity.     In  impacted  fractures  it  is  occasionally  necessar)'  to  use  force  in 

**'^^  to  disentangle  the  fnigmcnts,  but  this  is  the  only  form  of  fracture  in 

*'*'<5h   its  employment  is  jiistifiuble.     In  efftrting  the  reduction,  not   only 

JJI**!  thr  length  of  the  limli  Ik*  re.stx)rcd,  but  its  natumi  curves  must  not  Ite 

•'terated  by  makiug  it  too  straight.     Muscular  action  being  the  chief,  and, 

™  tt)Qtt  caHejf,  the  only  ob8tacle  to  re*luction,  it  would  seem  most  natnniJ  to 

*7'*'^>uJ*?tbe  ditticulty  by  administering  an  anaeslhttic,  which  would  at  the  same 

^''*«>  «l^"^'  the  patient  the  severe  pain  usually  attending  the  setting  of  a  broken 

■^**e.    It  in  a  ruh\  however,  in  n'dticing  a  simple  fracture,  to  avoid  amesthetics. 

"*  MTcr  can  tell  beforehand  whether  or  not  insensibility  will  be  prece<lod 

■^  *  rioknt  fit  of  struggling,  during  which  there  would  be  the  grcjitest  possible 

'"^'ijw  of  a  simple  fracture  l»eing  made  comp*:iund.     If  fi'om  any  reason,  such 

■the  DervoDsneas  of  the  jiatient,  or  the  difficidty  in  overcoming  the  muscular 

''^D  by  position,  it  bc^comes  necessary  to  give  an  aiiosthetic,  there  must  be 

;   tity  of  ii«aistant«  at  hand  to  restrain  the  patient  if  uecessitry.    The  limb 
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must  thru  1)0  put  in  llic  \k'*1  [wsiiion  possible,  an<l  finnly  supiHiru-d  by 
nithi'p  tightly  upplit-d.  When  cvtTVtliiDi^  is  ready  the  injured  hmh  mn«  U 
iM^nlidrd  to  tho  charfT*.'  of  onv  assistant  only.  If  two  aitoinpt  t<i  hold  B  W* 
ono  by  the  foot  and  the  other  by  iho  knee,  tlu'V  may  eAnsc  the  very  mwclml 
it  is  intonde<l  to  prevent. 

(.'ouway,  of  New  Yurk,  hiks  sueeeedeil  in  preventing  the  severe  pain  itf 
nnluction  by  niennis  of  r.tKuiine.  In  a  caBe  of  fractured  radius  he  iDJattfl 
hyiMtderrainilly  miii.  (4a  4  pf.T  cent,  sterilized  Bolutiou  of  ceuino  l*elw'eeii  iK* 
bn>ken  vndM,  and  w  few  minutes  later  mxiv..  piirt  deeply  :iud  part  8U(>«jr6ciidh. 
Immediately  after  the  lost  iuje<:tion  be  applied  a  tonruit^uot  abt>ve  the  elbov 
In  6ve  minutes  the  limb  eoold  \nt  manipulate<l  without  juiiii.  The  iuiieithe<>u 
lasted  for  half  an  hour  while  the  tourniquet  was  on,  but  di8iip|»enr«;d  m 
fift.i'f  M  minutes  aft^r  Its  removal. 

Preventioa  of  Retnm  of  Displacement. — After  rednction  haii  ben 
accomplished,  muuns  must,  be  taken  to  prevent  the  return  of  tiif  diApUoemcot. 
We  bave  already  seen  that  the  thret*  f^^reat  causes  of  ditiphw^nient  in  n  ImAtOf 
are,  external  violence,  the  weight  of  the  limb,  and  the  cx>ntnfcction  of  tin 
muBch^.     In  the  upper  limb  the  weight  is  supptirted  during  tli-  -  nl  of 

the  fmctiiR^  when  necessary  by  slings  or  bondages.     In  the  I  tb« 

ohief  di8)>lac€ment  dat>  to  the  weight  of  the  limb  is  rulntinn  oui^^artU  ;  ibi*  i* 
prevented  by  lateral  splints.  The  displiioemfuts  due  to  nui»ctdar  action  are  bs 
the  moat  troublesome,  and  in  many  oases  it  is  exceedingly  dilTioult  forthefim 
few  days,  to  keep  the  ends  of  tlie  bone  in  position,  in  CDnsequenoi;  of  apMiaodit 
contnietions  of  the  nmscles,  or  of  restlessness  of  the  patient  Abobt  ihsk 
howeVtT,  the  Surgeon  need  not  Ik?  anxious*  as  no  union  takes  plmv  forlfcf 
tint  week  or  ten  days  ;  at  the  end  of  timt  time  the  muscles  will  bave  lost  liinr 
irritabilityf  and  the  patient  have  become  aecustomed  to  his  oircunuUuciit,^' 
that  with  patience,  and  by  varying  the  u|>para(U8  and  the  position  tif  tbc  linb 
from  time  to  time,  go<Mi  appcrsitiou  may  be  obtained. 

The  displacement:*  due  to  muscular  action  are  ovrnvmr  rlnrHy  in  twi.  ir.u 
whieli  may  Lte  used  together  or  sepamtely — relaxation  and  «ct«uioa 
The  principle  of  relaxation,  first  laid  down  by  Pott,  conoigta  merely  lu 
placing  the  limb  in  such  a  ])4}sition  as  t4t  relax  the  cliief  disUirhiui:  tuiudm 
There  is  no  doubt  it  is  of  the  gi*eateiit  vtJue  in  the  treuiuieut  uf  the  rnajftfil* 
of  broken  bone*c.  Extension  consists  in  a])plyiiig  an  nppimitus  by  vhieh  iW 
lower  fVugment  \%  pullvd  in  the  direction  oppo«iie  to  tbut  in  wbieb  the  iiiukIc 
an*  displacing  it.  In  order  to  apply  it  elliciently,  coanter-exteDakm  miMt  b^ 
nmdi-  ui»on  some  part  of  the  bcxly  above  the  fVactnro.  Kxtenaioci  bi  QMiUt 
mnde  by  the  Surgeon  pulling  forcibly  on  the  lower  fragment,  tb«  appsnlv 
being  used  merely  U\  retain  the  limb  in  the  position  in  ^^bi<*h  he  Iim  piftoel 
it  ;  in  some  caM*K,  howevrr,  elastic  rtu-iision  i^  applied  during  the  i  iiIij|Miiil 
irealnient  by  mttins  of  india-rubl»er.  Tonsidering  the  |»ower  uf  the  mmclw. 
It  is  evident  that  in  many  i>art«  it  would  Ik.-  imjxwsiblo  to  apply  inBelcBt 
font*  to  overcome  the  displacement  to  which  they  give  rise.  It  eeeiiw,  Kve- 
erer,  li  i-Muiinued  and -<  >ii  the  miMdtt 

antil  il    .  :o  it.     l-Ixtcn*.  ,     It  is  omoiI 

IMeful  in  hin{ritiir1iiml  displnfemeut,  luit  it  aUo  aids  the  rrducMon  of  annkr 
defonnity.  As  ty|Rii  of  the  npi'liration  of  theM*  two  principlcjt,  (be  tniatinaii 
of  fnuttnre  of  the  thigh  by  the  double  inclined  plane,  and  by  tbv  I 
nay  be  referred  to. 
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A  rhii'il  uitjthud  <»f  iivoroouiiiig  mnscular  action  nofn>ee^sn]Drptstcd :  the 
division  of  tho  tondons  of  some  of  the  stron.ircr  mnscles  inset-tod  into  the 
lowtiT  froiriiK'nt.  This,  however,  cau  very  seldom  be  necessary,  and  I  have 
rarely  aeeo  aiiy  benefit  result,  fn^m  it.  Displacement  dne  to  the  violence 
which  caused  the  fracture  is  overcome  at  the  time  of  reduction  ;  any  further 
dispIat'emoQt  from  external  cauaes  is  prevented  by  tlie  ti'eatment  about  to  be 
daKril<ed. 

The  return  of  displacemeut  is  preA'ented,  and  tlie  proper  fcha|»e  of  the  limb 
moinUkined,  by  means  of  handagcSi  splints^  and  special  apfamltta  of  various 
kinds.  In  applying  these  care  aliould  XtQ  taken  not  to  exert  any  undue 
preffifire  on  the  limb.  Pads  aud  compresses  of  all  kinds  intended  to  force  a 
di^laced  fragment  intd  position  should,  if  possible,  be  avoided :  they  do  nothing 
that  cannot  be  effected  by  proper  j^osition,  and  may  ocatsioii  sloughiug  of  the 
integuments  over  which  they  are  applied. 

The  Bandages  used  in  the  application  of  splints  should  be  the  ordinal^ 
gray  caIico  rollers,  about  two  or  three  inches  in  width,  and  eight  yards  in 
length.  Special  care  must  be  taken  that  tlie  turns  press  evenly  upon  every 
part,  and  that  the  bandage  be  not  applied  too  tightly,  ^u  bumiatje  should  bv 
applud  under  Oie  spitnLt,  m«>re  particularly  at  the  flexures  «»f  joints,  and  car« 
muafe  be  taken  that  the  limb  be  not  bent,  or  its  position  othenvise  materially 
altered,  a/lfr  bandages  have  been  applied.  A  bandage  under  the  splint  is  not 
only  useless,  but  dangerous,  from  the  risk  of  strsngulation.  Xo  bandage 
afaoold  be  appHetl  to  the  seat  of  fractnre.  The  part  below  may  Bometimcs 
advantageously  be  bandaged,  in  order  to  prevent  tcdenia  ;  thus,  in  fracture  of 
the  humerus,  the  forearm  may  be  bimdaged,  but  uo  turns  of  the  roller  should 
be  brought  above  the  elbow.  Tliis  point  of  pnictice  I  consider  most  im- 
portant,  as  tlie  application  of  a  bandage  to  the  immediate  scat  of  fi*aeture  csiuses 
not  only  great  pain,  but  danger  of  gangrene.  When  once  a  fractured  limb 
haa  been  "pat  up,"  the  less  it  is  disturM  the  better.  X<>  good  can  pi>s8ibly 
come  from  meddling  with  it,  but  a  great  deal  of  pain  must  necessarily  result 
to  the  patient.  The  Surgeon  should  always  bear  in  mind  that,  in  the 
treatment  of  a  fractured  bone,  he  can  do  nothing  to  promote  its  union,  beyond 
placing  it  in  a  gf-»od  |xwition.  Xature  Holders  the  bone  together  ;  and  the  IcbB 
the  Surgeon  interferes  the  Ixitter.  liut  it  is  i-etjuisite  to  examine  the  Umb 
from  time  to  time,  and  esperially  alwut  the  second  or  third  week,  when  bony 
union  is  commencing,  in  order,  if  necessary,  to  correct  displacement.  In  the 
earlier  stages,  su^tervision  is  necettary  lest  the  bandage  be  too  tight ;  and,  if 
the  patient  complain  of  any  pain  or  numbness,  or  if  the  extreme  parts  look 
bine  and  feel  cold,  the  bandage  must  immediately  lie  removed  :  for,  though 
the  apiMimtus  may  not  have  been  applied  tightly,  swelling  of  the  limb  may 
ivmo  on  from  various  eaases,  to  such  an  extent  as  to  produce  strangulation 
and  gangrene,  as  I  have  seen  happen  in  at  least  three  instances,  iu  each  of 
which  the  limb  required  amputation  {Fig.  ](><*i).  It  is  renuirknble  that  the 
whole  of  a  limb  will  fall  into  a  state  of  gangrene  iu  these  cin-umstauci'd  with 
boi  little  puin,  and  olYeii  with  very  slight  constitutional  disturbance^  the  parts 
haring  Ihcrr  sensibility  de4idened  by  the  preffiurc.  Before  applying  the 
apfMiattu  in  a  case  of  fracture,  and  as  often  as  it  is  taken  oflT,  it  is  a  good 
plan  to  sponge  the  limb  with  warm  soap  and  water,  to  prevent  the  itching 
that  otherwise  may  be  very  troublesome. 

Splints  of  various  kiuds  are  used  in  cases  of  fracture.     Tin,  wire,  zinc,  or 
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thiu  sheet-iron.  wuud.  leather,  "  ]>oropla8tic  fctt/' and  guttu|M*rclui.  hit 
mnterials  usually  eraploved.  Ooocfa's  Bplint.  which  is  made  of  narrow  rtnfa 
Df  woihJ  ghiod  u{MMi  H  Hheet  of  cojinte  calico,  is  very  useful  in  many  caa»,  aod 
nnmiw  rofh  of  soft  imn  8urronndt;<l  l>j  thick  iudia-ruliher  l-ubiti^ar,  or  thick 
tcK'j^iph  win*  i»t  often  very  (.'(mveiii'-'iit.  For  sonio  kinds  of  frucMiri*,  Mpecial 
and  often  very  complicated  appamtns,  is  very  genendly  used  ;  but  the  Surgeon 
should  never  confine  himflcif  to  one  material,  or  to  one  exchieive  mode  of  trcatifef; 
the^e  injuries,  a^  in  different  cases  apeciul  advantages  may  be  obUtDed  froni 
ditTerent  kinds  of  gplint«.  In  ajiplyini;  leather,  irultapercha,  paate-board 
|Miropiastic  gpliiitp.  H  [tatteni  Rhould  first  be  niude  of  |Ki[X'r.  of  the  pro|Mr 
and  iftliRpe^  by  which  the  splint  \^  cut  out :  the  mutcrial  inu«t  then  \t^  toilenHi 
by  being  well  soaked  in  hot  water,  or  in  the  case  of  poroplaetic  cplintA  by  drt 
heat  or  steam,  and  moulded  on  to  the  part  whilst  Boft  ;  ae  soon  a^  it  Ims  C«krt 
the  proper  shape,  it  nhuuld,  if  guttapercha  Xk*  U8t.'d,  be  hardened  by  betnf 
plunged  into  cold  wat^T  ;  paat^-board  or  leather  must  bt*  allowed  to  dry  on 
the  limb,  nnd  itorojilastic  felt  will  harden  us  it  omiIs.  Tlic  e/lji;!*  may  tKcu  bt 
leathered,  the  comers  rrtnnded  and  the  interior  lined  with  wa»h-lr«thi*r 
or  lint.  These  splints  have  the  advantaj^e  of  ^rreat  durability.  cIoaoUiioMp 
light  ntoa. 

When  a  flat  splint  iR  need,  not  moulded  to  the  part,  it  shonld  U*  wider 
the  limb  st^  that  the  limb  may  lie  on  the  splint,  and  not  the  Mpliut  u 
limb.  Whether  Hat  or  moulded  to  the  pjirt.  it  should  se^'urr^ly  fix  the 
jointa  conne<'tod  with  the  fractured  bone  :  if  the  thigh,  the  hip  and  knee;  if 
the  leg.  the  knee  and  ankle.  The  splints  mnst  he  smoothly  covered  viiii 
pads,  which  should  overlap  the  edge*.  It  is  impossible  to  keep  the  fr^mects 
|)erfe<*tly  immobile,  and  in  chMe  and  iu\>uratc  appositiont  unlem  thcw  vvn* 
im|>ortant  points  lie  attended  to. 

Special  Apparatufl  should  be  employi^  ns  little  as  poosible  in 
treatment  of  fnictuivH.  It  is  st^arcely  ever  nece«Hary  in  simple  fractorefl, 
ia  far  more  cumbei-some  and  costly  than  the  meantt  above  indiratL<U,  which 
are  all  that  can  be  rtMiuiiXMl.  I  hiivi-  nn  hceiitution  in  saving  that  a  Sargmt 
«jf  ordinary  ingenuity  and  merhnnicjil  skill  may  be  fully  pre|>ared  to  ikal 
tm*cesafully  with  every  fracture  •vhieh  he  can  be  called  njton  to  treat,  liy 
having  ut  hand  a  smooth  deal  pUnk  half  an  inch  in  thirkneMi, 
a  sheet  nf  gurt^p*rcha,  undressed  sole-leather,  pa8t«-b(»ard,  "ponjp! 
material/'  {K^-rforated  sine,  or  thin  sheet-irun,  to  cut  intit  i^inta 
n^quiiXHl. 

To  the  means  above  described,  some  kind  of  rigid  appantvs,  louaJdod 
the  limb,  forms  an  invaluable  addition.     Although  various  phins  for  sUfli 
and  fixing  latndng^^  in  cukm  of  fracture  had  [previously  boon  omployvd*  it 
not  till  about  forty  yetn  a^  that  their  full  value  became  reoogaiMd, 
throu'.'h  the  practifx-  and  writings  of  Baron  Seutin.     Since  that  time  r 
of  dul^stancea,  such  a»  gnm  and  chidk,  glue,  [>araf!^n,  tripoliib.  and  water 
have  been  recommended  for  the  pur|KKtc  of  stifTiuiing  bandagva,  bat  the 
which  arc  practically  most  uwful  and  have  U.ngi'st  maintained  their 
an*  thf  ttJiroh^ii  bandage  and  the  plaster  of   IViris  Imndage.     Tbnae 
two  diflciTDt  types  of  tixed  apparatus.     The  starched  Uindagc  ia 
a  mass  of  cottou*W(»ol,  which  in  tirmly  cim}>rew4ed  during  the  ^ 
theapparatuit,  and  thun  exorla  a  gentle  uniform  elastic  presioiRr 
fhifraeota  in  position.    Tlu^  plaster  of  Puris  bandage  takvaun  Rcta 
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injured  liml> ;  it  is  not  intended  to  oxert  any  jti-essure — in  fact  if  applied  in 
Buch  a  way  ns  to  du  so,  it  is  a  dangerous  application. 

The  Stai^ched  Bandage. — Thu  followini:  is  the  mode  of  applying  this  ap- 
paratus vvliii-l)  I  have  i\.mi(l  to  answer  well.  Tlie  whole  limb  is  enveluptHl  in  a 
layer  of  coiton-Wiiol.  thickest  along  and  over  the  osseous  prominences ;  this,  being 
elastic,  acvommodatt^  itself  to  tbe  subsequent  diminution  in  size  of  the  limb, 
and  kee|i6  up  more  equable  pressure.  Over  the  cotton-wool  are  laid  splints 
»«f  thick,  coarse  pasiebimrd  properly  shaped  to  fit  the  limb,  and  then  sofloncd 
in  hot  wiiter.  Tlie  |iasiebttard  should  Ik?  doubled  and  torn  down,  nof  cut,  afi 
in  this  way  the  edges  aiv  not  lelt  shaq).  If  great  streri'rlh  be  not  reijuired,  as 
iu  children,  or  in  some  fraetnres  of  the  upper  extremity,  a  few  strips  of  brown 
paper,  well  starched,  may  he  substituted  for  the  ]>usteboard.  A  bandage 
saturated  with  tin'ck  st^irch  is  now  firmly  applied  ;  and  lastly,  this  is  covered 
with  auoihur  dry  roller,  the  inner  sides  of  the  turns  of  which  may  be  starched 
as  it  in  laid  on. 

The  banfla^es  must  be  applied  with  sufficient  force  to  compress  the  mass  of 
eottun-W(H»l  surrounding  the  limb.  There  is  no  danger  of  constnction  if 
enough  \\oo\  be  used.  No  baudiige  must  on  any  account  be  applied  beneath 
the  pasteboard  splints.     Butli  the  pasteltoard  splints  and  the  staR^hed  bandage 


V\%.  Itii.— belli  ill's  I'Um?.. 
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abonld  always  include  the  joints  immcdintely  above  and  below  the  fraoture,  so 
tliat  complete  immol)ility  of  the  fragments  may  be  secured.  During  the 
applicHtion  of  this  apparatus,  extension  mu«^t  be  kept  up  by  an  assistaut,  so  as 
to  hold  the  fracture  in  position  ;  and,  until  the  starch  is  thoroughly  dried — 
which  usually  takes  frtmi  thirty  to  fifty  hours — a  wo<:iden  sjilint  may,  if 
necessary,  \>e  applied  to  the  limb.  The  drying  of  the  starch  may  U'  hastened 
by  the  application  of  hot  lH>ttlos.  After  the  bandages  have  become  qnite  dry, 
the  patiunt  may  be  allowed  to  move  alwut  on  crutches,  taking  care,  itf  course, 
to  keep  the  injured  limb  well  slung  up,  and  not  to  bear  upon  it,  or  to  jar  it 
oat  tlie  gnmnd  (Fig.  1(14).  In  the  couree  of  about  three  or  four  days 
its  application,  us  the  swelling  caused  by  the  fractiire  subsides,  tbe 
fl|)perattl8  will  usually  l»e  found  t«  have  loosened  Sftmewhut.  In  these  circura- 
utaDOGS,  it  must  be  cut  up  with  Seutiu's  pliers,  such  as  are  represented  in 
Fig.  162,  or  French  viue-dreRser's  scissors,  which  are  perhaps  more  durable. 
"nils  lection  must  be  made  up  the  fnmt  of  the  limb,  care  being  taken  not  to 
tiijnre  tbe  skin  in  so  doing.  If  the  fracture  be  so  far  consolidated  that  the 
limb  can  Ik»  handled  without  fear  ttf  displacing  the  fnigments,  the  splint  may 
be  completely  removed,  and  its  fudges  {.Hired,  about  thtve-qiiartei-s  of  uu  inch 
LciDff  taken  from  each.  The  cotton-wool  is  then  cleaned  out  from  its  inside, 
m  fhtth  layer  is  wrapped  round  the  lim)»,  and  the  apixiratus  re-applied  by 
means  of  an  unstarched  roller  or  taiK>s.  If  the  fracture  lx>  too  recent  to  allow 
of  tlik,  tbe  edges  must  k*  pared  without  removing  the  splint  from  the  limb. 
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and  changin'T  the  rotton-wool  must  be  deferred  to  a  later  period.  If  the 
fracture  )>e  compoand,  a  trap  may  be  cat  in  the  ap|»aratQ8  oppoeite  the  wat  of 
injorj,  thrrmjrh  which  the  wound  may  be  dressed  (Fijj.  \\V^), 

The  advantages  of  the  starched  bandage  in  the  treatment  of  fractarcs  con- 
sist in  its  taking  the  shape  of  the  limb  accurately,  and  maintaining  it  by  iti 
■olidity :  in  its  being  light,  inexpensive,  and  easily  applied*  with  materiib 
that  are  always  at  hand.  It  secures  complete  immobility  of  the  limb  in  tbe 
position  in  which  it  dries.  The  joints  in  the  neighbourhood  of  the  fraccmd 
bone  are  securely  tixed,  and  the  perfect  adaptation  of  the  apparatus  to  tbe 
ine^inalities  of  the  limb  prevents  all  movement.    Thus  it  maintains  aocnntelT 


Trap  lt|i  r-T  UifooiiiK  W'luml. 
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not  oikly  the  IfUgth  but  the  normal  curves  of  the  Hmb.     From  its  ligbtnoM  it 
possesses  the  <rreat  advantage,  in  fractures  of  the  lower  extremity,  of  allowiofE 
the  patient  to  move  alxtut  upon  crutches  during  nearly  the  whole  of  the  trat- 
ment ;  thus  jireventing  the  tendency  to  those  injurious  consequences  thai 
often  n«ult  from  prolonge<l  confinement  to  bed  ;  and,  by  enabling  the  patient 
to  keep  up  his  health  and  strength  by  o|)cn  air  exercise,  facilitating  tbe 
conmilidation  of  the  fracture.     In  addition  to  this,  the  patient  will  often  be 
able  to  carry  on  his  business  during  treatment.     By  employing  the  starched 
bandage  in  the  way  just  described,  I  scarcely  ever  find  it  necessary  to  keep 
patients  in  U-d  with  simple  fractures  of  the  leg  for  more  than  from  foar  to 
Seven  days,  thus  saving  mucli  of  the  tediousness  and  danger  of  the  treatment. 
In  several  hundre<ls  of  fmctures  of  all  kinds,  I  employed  8eutin*8  plan  soon 
after  its  intr^Mluction  into  this  country,  putting  the  limb  up  in  the  starched 
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IS  immeduiMfj  after  the  reduction  of  the  fracture.  I  found  the  practice 
ODc,  even  in  fractua'S  of  thi-  iU'v^h  :  eo  mnch  so,  that  at  tlie  Hospital  I 
for  some  time  rarely  used  ixny  other  plan  of  ti*eutnient.  The  moderate 
preflBure  of  the  bandatfes,  aided  prohahly  by  the  great  evaporation  from  so 
extensive  and  thick  a  mass  of  wet  starch,  seemed  to  take  down  the  swelling 
raoBt  effectually.  Thus  the  ptttient  was  often  able  to  leave  hi^  bed  about  the 
third  day  after  the  injury,  when  the  fracture  was  in  the  Icjj  or  ankle,  and 
about  the  sixth  when  it  was  the  thi^^h  that  waa  broken. 

Further  e-\{K.'rience,  however,  showed  that  the  fractiu'es  to  be  treated  in  this 
way  require  selection.  A  simple  fracture  of  one  Ujne  of  the  leg  or  of  both 
bouea,  without  comminution  or  marked  displacement,  or  great  extravasation  of 
blood,  may  siifely  he  put  up  immediately  in  the  starched  bandage  or  any  other 
rigid  apparatus.  In  more  severe  cases  it  is  better  to  wait  till  the  end  of  the 
first  week  or  the  b^inning  of  the  second  before  applying  the  starched  bandage. 
In  fractured  thighs  also  it  is  Ix'tter  to  allow  a  certjiin  degree  of  consoHdation 
to  take  place,  otherwise  from  the  ditticnUy  of  cMinipletely  fixing  the  hip-joint 
by  means  of  a  starched  bandage  some  return  of  displacement  may  take  place. 
The  beat  time  for  iti^  ap[>Iication  in  thes«  cases  is  about  the  eud  of  the  second 
week.  Care  must  be  taken  to  enclose  the  foot  in  the  splint,  otherAvise  rotatory 
displacement  outwards  may  occur.  By  this  means  I  have  obtained  the  most 
«atL8factory  results  in  cases  of  fractured  thigh  ;  patients  hasing  frequently 
been  cured  without  any  appreciable  shortening,  with  the  preservation  of  the 
Datnral  curve  of  the  bone,  and  without  confinement  to  bed  after  the  second 
week. 

Pl»«t«r  of  Pafis  may  be  used  in  the  treatment  of  fractures  in  any  one  of 
the  four  following  ways  : — 

I.  The  simple  planter  handatje  is  thus  applied  :  A  coarse  muslin  l>andage  is 
first  prepared  by  rubbing  some  fresh  plaster  tlioroughly  into  its  meshes.  The 
very  best  plaster  must  be  used,  and  it  nmst  be  quite  fresh  ;  if  it  has  been 
«Xpoeed  even  for  a  few  days  in  a  damp  place  it  will  be  practically  useless.  The 
bandage  is  then  loosely  rolled  up,  a  little  more  plaster  being  Bjtrinkled  between 
tta  turns  as  this  is  done.  The  uecessary  number  of  ImndBges  having  been  got 
y,  the  limb  must  be  prepared.  This  is  done  in  various  ways.  Formerly 
Diversity  College  Hospital  we  used  merely  to  irrease  the  limb  and  apply 
the  pUister  directly  to  the  skin.  This  had  the  disadvmitage  of  l>eing  difficult 
to  remove.  The  l>etter  plan  is  to  apply  a  dry  Himnel  bandage  smoothly  to  the 
Kimb.  The  bandage  must  l>e  made  of  elastic  Welsh  Hunuel  and  must  not  be 
JDOre  tightly  than  is  necessary  to  prevent  creasing,  otherwise  it  might 
striction  of  the  limb,  A  prepared  plaster  bandage  is  then  placed,  end 
'tjpw'arflfs  in  a  basin  of  water  deep  enough  to  cover  it  completely.  It  is  then 
tuki-*n  out  and  fti|noezed  to  get  rid  of  the  excess  of  water  and  smixithly  rolled 
OTer  the  flannel,  Thr  handujje  mmt  on  no  aeeouni  he  piillnL  It  is  to  be  laid 
nmooLhly  on  the  limb  without  making  reverses.  In  order  to  avoid  these,  it 
may  be  cut  whenever  ncccssjiry.  The  muslin  Iwindage,  it  must  \ui  remembered, 
ta  OBod  merely  as  a  rronvenient  means  of  applying  the  pln.Mter  and  to  give 
iooghue&fl  to  it  when  it  is  set  ;  a  plusti'r  Uindage  nmst  on  no  account  be  used 
Ui  exert  [iressua*.  or  when  it  sets  it  may  cause  serious  constriction  of  the  limb. 
Aa  the  bandage  is  upplieil  it  must  be  nibbed  with  the  hands  to  sipieease  out 
any  air  (iiai  may  have  got  l>etween  the  turns,  and  if  necessary,  some  plaster 
iiiikd«  into  a  cream  with  water  mar  be  rubbed  in  with  the  hand.     If  it  be 
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tbon^t  neoGflsary  to  strcn^lK'n  the  fipfpamttis  at  anv  poiut,  thii  nj^^^^f 
hy  luyinj^  on  fitripA  of  the  planter  handas^e,  which  matt  he  secured  hy  n  ^H 
rirt'uliir  tuni  ;  or  ntrips  of  thin  tin-plat/-.  jH>rfuru(cd  xinc,  dr  tclt<t^ph  1^1 
may  l*c  aiTph'pd  U'tweou  the  lavcrH  of  bnndnf<v.  In  an  ortlinnrv  v^m  a^l 
thnr  Inyi're  of  bandage  will  be  nM|Hiiwl.  Sonio  Stir^conn  prefer  to  nae  cottoD- 
irool  instead  of  the  flannel  ;  this  however  neocti'sitstos  pulling  the  handa^ 
which  is  nerer  a  safe  proceeding  with  phister.  Moreover,  cottuD-vrui>l  after  i 
fow  davs  lieconit'fl  j>ackod  together  innidc  the  plaster  ca<k>,  which  no  loDgcr  fit» 
ftOcnrat^lr.  If  a  mai«s  of  c4itton-vwK>l  1)0  iniide  to  surrrtutid  thi*  limb  it  is  bettv 
to  apply  rither  thr  sturrhf.fl  Imtidiip'  and  jiaslc-bonril  splitito  or  the  oitical^l 
soda  bandage,  both  of  which  can  1*0  rut  np  and  remuveil  and  repacked  witdP 
deBtrf)yinp  the  splint. 

fiood  phiHtcr  ijardens  in  the  courec  of  al)out  ei^jliL  minntcs.  and,  lui  it  dri». 
it  forms  a  Holid,  hnnl,  and  Ught  oaAing  to  the  limb,  affunlinf^  excellent  sn;moct 
to  tbtr  fracture.  The  !»yttin;r  of  the  plaster  may  K*  retarded  by  the  addi^| 
to  it  of  solution  of  homx.  Thus  a  solution  of  1  part  to  VI  of  the  water  oB 
trill  retard  the  settinc^  fifteen  mintiU^  ;  and  1  to  8  will  retard  it  fifty  minutciw 
aiid  so  on.  Tlie  plaster  bandage  pfiawssen  the  advantage  over  the  itvciwd 
:ippflmtns  nf  being  hghtor  and  less  cnmlnrsome,  and  efl|iecia]ly  of  hurdcdlof 
very  quickly,  9u\  that  m»t  only  can  tht*  limb  be  eiwily  held  in  position  till  XU 
plaster  is  tirm.  but  the  patient  tnn  Ih*  iiumediately  moved  to  any  distance  after 
the  setting  of  the  fracture. 

The  plaster  of  Paris  bandage  may  he  applied  to  any  fracturv  after  Hi 
i$wellin>;  hiis  sul^sided,  and  it  may  tie  put  on  immediately  in  all  cnsift  in  whid^ 
from  the  nature  nf  tlie  injury,  but  little  swelling  is  to  be  i-xjMHrtefl,  such  u 
fracture  of  the  ruetalarsal  or  metiicarpal  b^mes,  or  fraclnn*  t>f  one  bone  of  the 
le^.  If  applied  when  the  limb  is  swollen  the  splint  soon  becomes  loose  aa  dw 
swelling  snhsides.  After  it*  application  the  exp<ned  parts  of  tie  ftnjjn*  er 
toes  must  Ur  carefully  watched,  and  if  they  should  become  blue  or  ixild  lU 
■ppamtuft  must  be  at  ontr  r«'movi'd. 

:?.  NendorftT  is  a  strong  advoi-ate  for  the  employment  of  the  plaster  *>f 
Parift  bandage.  He  nronmientU  that  it  should  U-  applied  immediately  (oo 
thin  he  lays  ;,T»-'at  stress),  in  the  fnlluwing  way.  Compresses  of  linen,  or  of 
lint,  ure  dippwl  in  plaster  of  Paris  of  tiie  consistence  of  a  common  pimltifls 
Thi*He  are  t  iifu  |ila<**M]  longitndnuilly  on  the  limb,  Hrnt  on  the  upper,  Umi^H 
the  under  purt.  .\  few  turns  of  a  biud]i^>^e  keep  thorn  m  situ  till  the  pLurf^l 
«l.  To  pri'vcnt  the  contiguous  edge*  fnmi  adhering,  they  are  slightly  gra^| 
or  a  strip  of  gn.nukMl  lint  is  put  between  them.  \t*udnrfer  sometimes  |flB 
pieces  of  thin  wmyj,  like  vi'net»r,  lined  with  cotton-word,  next  the  skin  :  ovtr 
these  the  banrlage,  salurntt^d  with  the  plaster,  is  applied  by  circular  tarns  i& 
the  Qsnal  way. 

H.  The  inethiMi  of  Applyiti;:  the  i)lii.<tf-r  apparatON.  a^  pra^'tiseil  in  the  BavdH 
anny  during  tb>*  Franoi>-<iennan  War,  iit  tui  follows.  Two  piet^s  of  Am^H 
twenty  inches  l'r^ia<),na*MtitrhtNl  together  down  the  middle  for  a  lenjTtiiaqii^l 
that  of  the  leg  ;  beyond  thi*i  l»oth  are  cut  through  in  the  Bani>  *  ''^B 

length  of  the  fuot.     The  flannel  is  plitccd  nndrr  the  timb«  so  i  ^^t 

reaches  from  t\ir  ham  to  the  heel.  The  Hid<^  of  the  inner  piece  are  hroi^| 
logctbtT  over  the  leg,  and  fixed  in  frrmt,  and  along  the  sole,  by  han^Up  ^M 
(bent  at  a  right  angle,  so  that  they  may  be  easily  extracted  uftfrwnrds)^^| 
thus  a  cluselv  fitting  st(x*king  is  formed.     The  sides  of  the  iruicr 
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brouirht  forwards  and  rut,  so  that  earli  mny  nverlap  the  middle  line  of  tlie 

ind  B(.tir  by  three-quarters  of  an  inch.     The  limh  is  then  laid  on  one  side  : 

md  while  the  outer  |iieee  of  flannel  is  held  back,  a  layer  of  ])laster  of  Paris  of 

le  consistence  of  thick  crcam  is  spread  evenly,  to  the  thickness  of  half  an 

Inch,  over  the  inner  piece,  and  made  to  pass  quite  to  the  seam  behind,  and  the 

iae  of  junctiou  of  the  sides  of  the  inner  piece  in  front.     The  outer  piece  is 

Iprv-ssed  over  this  lK?fore  it  sets,  and  should  just  reach  the  middle  line   in  front 

|ltad   aloDg  the  sole.     When  this  has  set,  the  liitd)  is  turned  over,  and  the 

[jrocess  is  repeated  on  the  other  side.     The  pins  may  now  l»c  removed.     The 

Mum  aen'ea  as  a  hinge  ;  and  when  the  whole  has  set,  the  splint  may  l>e  taken 

off,  the  cdiiTcs  of  the  plaster  trimmed,  and  those  of  the  inner  piece  of  flannel  cut 

9n  as  to  leave  sufficient  to  turn  over  ami  stitch  down  on  the  outer  piece.     The 

splint  is  then  readjusted  and  lixcd  by  a  liandage  (Fig.  16*1). 

4.  Another  mode  of  applyini;  the  plaster,  which  has  been   nxHimmended 
bj  Croft,  of  St  Thomas's  Hi>Hpital,  will  In;  found  very  useful.    Home  common 


,  > 


Fig.  1  OS.— Bavarian  l'luiitt:i  StiUuL 


irxiae  flannel  or  old  blanket  is  cut  into  the  form  (tf  lateral  splints,  and  of  such 

M7£  aa  almost  to  meet  round  the  limh.     Two  of  these  must  be  cut  for  each 

[Bide  fif  the  limb.     The  one  which  is  to  lie  next  the  skin  is  then  placed  upon  a 

(uble.  wiih  iU  inner  side  downwai-ds ;  the  other  is  well  soaked  in  plaster  of 

■PariH  and  water  of  the  consistence  of  thick  cream,  and  immediurely  applied  to 

it.     The  two  are  tlien  taken  np  together  and  placed  upon  the  limb  ;  those 

iV  the  opposite  side  havini^  been  preimred  in  the  same  way  are  quickly  applied, 

liind  the  whole  snrrounded  by  a  muslin  bauduf^e.    The  limb  is  to  be  held  in 

{MMition  while  the  pliwter  sets.     When  all  is  solid  the  muslin  bandage  can  be 

fcul  down   rhe  front  of  tliL*  limb,  and  the  apparatus  taken  off  whenever  it  ia 

Fde<tirablc  to  exuniine  the  fracture. 

In  all  cases  in  which  thr  plaster  l»anda^e  is  used,  there  is  danger  of  unsafe 
riustrictiou  of  tlie  limb  after  the  setting  of  the  plaster,  either  in  consequence 
►f  tbi;  apparatus  havin)^  been  applied  too  rightly,  or  of  the  inner  bandage, 
rhich  has  U-en  directly  applied,  betoming  tightened  by  the  swelling  of  the 
[limb  within  it.  Henc*'  great  care  munt  be  taken  for  s«'vcral  duys  after  the 
application  of  the  appanitus,  to  wat<'h  the  limb  cjirefuily,  and  if  signs  of  con- 
litrirtion  como  on,  such  w*  pain,  coldness,  numbness,  and  oedema  of  the  toes 
igers,  it  should  be  immediately  rut  np,  readjusted  or  removed.  Xo  time 
Iw  loHt  in  doing  this,  as  the  limb  may  have  bec^tme  gaiiirreuous  in  patches, 
liifl'-  stillrrin-i  to  the  patient  or  constitutional  disturbance. 
SUioate  of  Soda  or  Water-glass  Bandage  in  another  very  usefnl 
form  «f  rigid  apparatus.    The  materials  required  are  a  solution  of  silicate  of 
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Buda  of  the  conRistencc  of  syrup,  which  rnn  he  pnr(-hB6<.'d  rcndy  preparwl  ■»! 
keep*  wt'll  in  »  «topficrp(l  Itottic,  und  8<tmc  thin  liuudff<;c».  The  banilaL'w  in- 
to be  thoroiiirhly  swiked  hy  ticing  drawn  thmtigh  a  sufficient  *y  '  'f;- 
■oliiriun  in  ihi'  hotuim  of  a  Itanin,  and  then  rolled  up  a^nun.  A  ^  :iu:; 
of  oolton-w(N>l  IK  then  fiut  round  thu  h'mh,  und  the  sih'mlr  h»ndH«ri*  r»\>\*M 
directly  upon  it.  No  pastoiHiurd  splints  are  u.sod,  and  ahoui  four  or  five  Uym 
of  hand«!;('  will  Ix-  rei|uin'd.  Ir.  dries  in  from  \'t  to  21  hunrs,  and  makw 
a  clean,  firuir  light  case,  which  can  be  cat  up  and  treated  like  a  «UnM 
(miida^e. 

In  the  ti-eatmiiit  of  ordinary  simple  fracturos  of  thv  shafts  uf  loop  Nmw,  ibr 
followinj^  ar^  the  chief  i)oinU  that  require  attention  t 

1.  To  efTe<*t  R'duction  at  oucis  and  with  »«  littK-  diRturliance  of  the  limb* 
pOKsiblc. 

:'.  Not  to  apply  any  t-aliro  roller  to  the  part  of   the  limb  in  which  tlif 
fraiUure  ia  situated,  nor  under  the  apparatus. 

;t.  To  line  or  [lad  the  iipparatus  uniformly. 

4.  To  include  and  tix  in  the  npi>arutUB  the  two  j(»intB  conniHTted  with  the 
injured  hone. 

'>.  To  disturb  the  apimratus  »«  seldom  as  possible. 

Ti.  To  ufii!  titarch'.'d  (Kistebounl  or  plaster  a]>paratUA,   when    practteable;  ii 
prcr<*renc  t«t  any  more  special  fnrtn  of  appliance. 

▲ccidenta  and  Complicationfl  daring'  Treatment  are  Uahti*  to  occur. 
Bome  of  which  are  iceneral  and  others  special.  Amon^t  the  OOTOplioitioP  I 
to  which  eawR  of  fnictiire  aiv  liable*  in  common  with  u  11  others*  are  tetntf  I 
and  I'rymiK'lafi,  but  these  rarely  follow  simple  fracture,  and  require  no  foitlwr  I 
notice  hen-,  I 

Tranmatic  Delirium,  or  Beliriom  Tremens,  in  bv  nu  means  an  na-  I 
common  complication,  and  isulwitv-  M-rious.  'rhe*reuend  ttwlmenthaaaimdj  I 
Utu  ^tveii  f]i.  3o:i).  K(K-itlly.  :t^  siHni  as  the  tiymptoms  ahtm  theoMrinh  _J 
UiG  fracture  mut^t  be  tirmly  (-nppoixi.'i]  by  b|»lihts  or  by  w  sttaifhi**]  or  pbiM 
of  Paris  bandaj^e.  The  injunMl  limb  nmst  be  aluug  from  a  cradle,  aud  QO 
no  account  tied  Ut  the  bed.  This,  as  a  nde.  fixes  only  the  lower  f^mrot, 
while  the  upprworki^alMmt  during  thestrug^rl^^of  the  patient,  and  mayciOtf 
the  nioflt  M'rioutt  miM-hief. 

L  7at  Embolism. — If  the  lnri<:M  of  a  patient  who  han  diotl  nhorllT  aftei 
fcvero  accident  cniKbin*;  one  or  more  Inmea  l»e  examined  tuicrtwcopicaliy,  aftff 
xtaining  with  oamio  acid,  a  certain  number  of  the  capillaries,  and  jK-rha^s  loair 
of  the  terminal  artcriefl,  may  bi*  found  plu<;^ed  witlt  liquid  fat.  The  ap^iar- 
MOoes  are  very  characteristic,  the  fat  beinir  stained  black  by  the  iMuio  add : 
and  it  is  twiy  t**  recognise  the  plan*  in  tortuous  capi!'  ding  Us 

air-vc)iicl«*»  or  in  tiie  small  branchinur  arteriidea.     If  th  ^ri^aoi  In 

examined,  similar  emliolic  plu^s  may  l>e  foimd  iti  all  parta  of  (he  UmIj  ami 
the  nervous  ct^nta'S-     In  the  kidney  the  l<M>p8  of  votseU  in  the  Malpi^ 
veMels  art«  fn>i|uently  found  distended  with  fat.     thpenmrntal  I'Dipirr 
the  subjei't  Imi»  h'd  to  the  following  coticluflions.     If  liquid  fal  or  uy 

war  Mrt  fn*e  umonj^Ht  the  tisHue*  it  may  find  its  way  into  the  cin-  .  :tte 

by  lueans  of  the  lymplmtint  or  by  thi'  veins.  If  injucteti  into  the  hralihjl 
sabcQtaueou«k  tiasne  it  enters  the  cinrulation  more  tdowly  than  frriia  the  id^nrd 
or  peritoneunt.  Treimnre  favours  the  proceas  :  thus,  if  the  fat  of  tlie  mvdallq 
of  a  King  bone  l>e  broken  down  and  a  laminaria  lent  iuaertv<l,  fnl 


rAT  E.\f HOLISM— HYPOSTATIC  CONgESTIOK 


543 


■»«l?lj  indui-'ed.  In  inuny  surgkivl  injuries  we  have  the  conditions  ncfcnwiry 
pr  fal(.'mbulifiui.  lu  friR-tureH  crushiii*:  the  luedullu  of  u  l>one  a  large  numl>er 
m  the  fat-oelis  of  the  marrow  :ire  brokeii  up  and  the  !ii|iud  fat  set  free  :  and 
■he  same  may  happen  in  violent  coutusiooB  of  the  subcutaneous  tissue  in  fat 
■DbjectR,  and  in  contusion  or  laceration  of  u  fatty  liver.  At  the  same  time 
■be  pressure  of  exi ravasated  blood  and  of  inflammatory  exudation  favours  the 
ptniuce  of  the  fat  into  the  circulation.  Fat  emlxjlism  has  also  been  met 
■ttb  in  acute  inflamniatioD  of  the  marrow  of  a  ix»ne,  and  in  diffuse 
KnJ^uons  inflammation  of  the  stilKrntivneous  areolar  tissue. 
F  Fat  embolism  as  a  complication  of  simple  fracture  may  occur  within  the 
BrKt  twenty- four  hours,  ax  the  direct  effect  of  the  injury,  or  on  the  second  or 
ttiird  day,  or  as  the  result  of  the  inflammatory  exudation  prestiiug  on  the 
bjared  medulla  or  adipose  tissue.  The  symptoms  caused  )iy  it  are  somewhat 
Doubtful.  lUedel  and  Scriba  state  that  the  fat  is  eliminated  by  the  kidneys, 
■nd  will,  in  a  very  large  proportion  of  fractures  of  long  boues,  be  found 
kicroBoopically  in  the  uriue  about  the  third  or  fourth  day.  At  a  later  period, 
vom  the  tenth  lo  the  fourteenth  day,  it  is  ofteu  met  with  again,  a  fact  which 
leriba  atfcribntes  to  the  disiodgment  of  tlie  emboli  from  the  lungs  and  other 
Mooni  and  their  elimination  by  the  kidneys.  A  trace  of  albumen  and  some 
MtB  are  sometimes  met  with  at  the  Siime  time.  Thesi^  appeamn^H^s  nec^l  not 
k  accompMnied  by  any  constitutional  gymj)toms.  Should  the  (juaiitity  of  fat 
|vhich  entvn  tlic  circulation  be  very  large,  it  is  supp<.«e<l  to  be  capable  of 
causing  grave  or  eveu  fatal  symptoms,  of  which,  according  to  ScribiL,  the 
jibllowing  are  the  most  characteristic  :  slight  lowering  of  temperature, 
rspnoca,  <xx!asionally  slight  hteaioptysis,  and  in  extreme  cases,  fatal  collapse^ 
»asais  or  localized  paralysis,  ending  in  coma  and  death.  Scribu  is  of  opinion 
ml  whenever  fat  embolism  proves  fatal  it  is  from  oljstruction  tu  the  vessels 
tl»e  i<raiu,  un<i  that  the  inburference  with  the  pulmonary  cin-nlatiou  is  never 
iffiiMeut  to  C4iu8e  deiith.  That  death  does  occur  in  some  rare  cases  after 
iplc  fhu'tui-es  with  some  or  all  of  the  aboTe-meutioned  symptoms  is 
linly  true,  and  that  fat  emlxiliBm  can  l»e  found  poxf  mortrm  is  equally 
in  ;  but  that  it  is  the  cause  of  the  symptoms  is  doubtetl  by  Cohnheim 
aiaoy  authorities,  as  experiments  have  shown  that  verj-  large  quantities 
It  cau  be  injected  into  the  circulation  of  animals  so  as  to  cau^e  most 
live  embolism  without  being  followed   by  death  or  even  any  serious 


of  septic  inflammation  following  a  compound  fracture  or  n  severe 
?ration  of  ailispoHc  tissue,  the  fat  emboli  may  become  impregnated  with  the 
,ic  poison,  and  thus  set  up  inflammation  wherever  they  l<Mlge.     The  emboli 
tm  snU'.utaiieous  injuries  are  said  occasionally  to  give  rise  to  haimoiThagic 
AFuund  the  point  at  which  they  are  arrested,  and  in  some  cases  to 
of  the  lung  by  extensive  obstruction  to  the  circulation  ;    bat 
y  unirriUkting  they  never  set  up  inflammation. 
N-.  tit  has  yet  been  suggested  for  fat  embolism. 

',u  fractures  of  tht.-  lower  extremity  oa.urring  in  old  people,  there  is  a  great 
to  Hypostatic  Pnlmonaiy  Oongeation,  as  a  consequence  of  tojig 
It  in  tfie  rectimltent  position  :  these  fractures  often  prove  fata!  in 
way.     The  use  of  the  sturchetl  Imndiige,  by  enabling  the  patient  to  move 
about,  is  the  most  effectual  preventive  of  these  accidents. 

The  treatment  of  the  more  general  accidents  presents  nothing  that  need 
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ilotniu   us  here  ;    but  tbuHC  that  arc  nu)rc  spt'cial  and  iieculiar  ti>  frirtum 
rcMjtiire  considemtiaii. 

Crutch  palsy  uf  the  hands  and  arms  may  ix-ctir  as  the  result  of  wmntft*- 
sion  'ff  the  i>rarhial  ucrveh  agaiiwt  the  pud  of  llio  cruttrh.  Th«  whole  plc^o*. 
or  only  ont*  of  its  compoucnt  nerves,  as  tlte  musculo-gpirol  or  ulnar.  ni«j  tc 
aflcoted.  Tlie  remedy  is  obvion«  :  it  consists  in  the  disoontinnanoe  u\  the  U» 
of  the  crutch,  and  if  nctd  be,  tin.-  employment  of  electricity  to  thr  jwliied 
mu.'^i.U"'. 

Spasm  of  the  Muscles  of  the  Xdmb,  owing  to  the  irritation 
by  Uie  fhitruients,  ift  often  severe  84i  lon^  as  the  fracture   \s  left  unreilocvd: 
but  usually  ct^uttus  after  reduction,  and  the  maint^'uaufM'  of  thr  fVactitre  in 
proj>er  p<^»Bition.     If  the  Bpasm  be  dependent  upon  nervous  chu«*.  fuUdoM< 
of  opium  will  not  uufa'^uently  aflford  relief.     In  some  cawfi  i[  nuA- 

uent  L'haracter,  prodncinj(  ctmsiderable  displacement  "f  the  fi:  In 

these  circumstaiux'H,  divisiou  of  the  teudouH  tuitt  been  ixjcoiumendetl  :  bat  this 
practice  appears  to  ^>c  an  unnecessarily  iieverc  onr,  nn<i  may  <%rtaiuly  moit 
commonly  be  avoided  by  ulteution  to  the  other  plans  of  trcntmcni  whicJi  bsf^- 
been  suirj^cstcd. 

(Edema  of  a  broken  limb  may  ocrnir  from  several  catueo,  Tiz..  orcr-ti^t 
baodai^iiig,  dependent  positittn.  jncHHure  of  extra  vacated  bl<Md,  venoan  throoi' 
iMJHiH  or  inflammatory  etliision.  It  is  of  no  great  moment  in  iUietr,  but  ma; 
be  of  oonsequunce  as  indicative  of  appro:u:hin^  ^augrene.  Ri'Iief  may  usoaJly 
)fp  alfonled  by  lofiw-niiij:  the  bandu(:e».  and  elevatinjf  the  limb. 

The  ojdema,  which  is  i»fteu  vciy  persinicnt  after  the  cna'  of  the  fraocara,  ii 
best  relieved   by  diligent  friction,  douching,  banda^^ing,  and   alteuiion  ID, 
position. 

Considerable  Hxtravasation  of  Blood  U  fre4|Ucntly  rcct  with  in  CAMiof 
ftimple  fnicLure.  raiinin^r  jjreat  swellinj,'  and  tonsion.  The  blood  U  in  luoH 
c»«4i«  readily  ub8orlK.'d  ;  iind  the  Snrgc«»u  should  never  l»e  lemp!*-fl  Kr  anj 
feelinj^  of  fluctuation  to  open  it,  at*  he  would  thereby  con  vert  ll  r\tc 

a  iK)nif>ound  fmcture.     In  sume  of  the  cases  of  exteusive  extra... ;fa» 

limb  appenm  to  rulievc  itself  of  the  Kerous  portion  of  the  blood  cfTunMi.  by  tbr 
formation  of  large  hullte  or  blebe,  which  may  bo  punctured,  or  elae  alloa'ed  tt< 
bur&c  and  Bubaidc.  without  any  material  inconvenience.  This  extinrnaitioa 
wry  rarely,  iudeed,  runs  into  abscess  ;  if  it  do,  it  must  of  course  be  o| 
and  treated  upon  antiK>ptic  principles.  If  deeply  etfuMe<i  it  may  I'-^tl  t«> 
grcne^  by  the  L^timpressiou  wlueii  it  exercises  aw  tlie  vessels. 

Splint  sorafl  ur«:  easily  produtvd  if  an  iniiH-rfectly  fiaddi'd  s]>lirir  t  • 
to  exert  unrlu*- pn-ssun*  nptm  n  (su]KTriciiil  bony  point,  such  as  rht- 
<jondyle    of    ihe    hiinuTM*;  or  either    nDilIn.luH.     Under    thL-ae  < 

■loughing  of  the  skin  may  l>e  enured  with  remarkably  tittle  |iain.    I  .:        

suoie  (njmpljf^ttiiou  can  uiiaally  l>e  avoided  by  a  oantAil  arrangumecit  of  fmk 
around  any  Irony  prominem^m  covered  by  the  splint  ;  wlicn  onotr  fomwd,  th> 
resulting  son;  niu»t  l»e  treated  «*n  jri_*neral  principlf*. 

G«ngrene    re  due  (o  injury  of  the  main   \tM<.-ls  of  tlw  Uflib 

occurring'  tiH  a  •  oh  ^  n  of  simple  fracture,  is  a  mo6l  fteriouii   ruiM^hama; 

and  one  as  to  which  it  is  difficult  for  the  Surgeon  U\  excmrrate  i  ••■ 

blame.  But  he  is  not  always  in  fault.  It  may  arise  fnun  i-n::»t  .  ;  i-  ia 
the  limb.  It  uuiy  he  rontributtd  to  hy  the  nejrlipnice  of  t!r  j  .;  m  ir  m  not 
drairing  ibv  Surgvou*a  attention  to  early  flym|iluuiSf  alW  having  Lieeii  doly 
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rarneJ.    ttauj^rene  of  the  limb  (Fig.  ICH)  may  occur  after  simple  fracture  as 

ie  residt  (I;  of  tight  bandaging  ;  (2 J  of  the  awellini,'  of  the  limb  and  rom- 

lon  of  the  vessels  consequent  upon  extravaaation  of  bk«>d  ;  or  (;i)  of  in- 

itorv  infiltrntion  caiisin*,'  strangulation  within  a  bandage  that  has  l>L*eu 

first  but  lightJy  applied.     Gati(/rene  w  almost  inrariabh/  the  cunaequmcs  of 

pernicioiu  practice  of  appltfituj  a  humicu/e  directly  to  t/ie  limb  umler  Hut 

ffttraius.      I  liave  never  kno\ni   gungrene  to  occur  after  fracture  except 

then  tliia  hiul  U'en  done,  since  it  is  muc!i  more  likely  to  occur  in  those  cases 

which  the  franture  in  treated  by  the  unskilful  application  of  an  immovable 

^pATiittis,  whether  uf  stjirch,  piaster  of  Paris,  or  other  similar  materiiil,  than 

lea  splioLs  are  used.     Indeed,  if  the  splinttf  be  well  padded,  and  no  bandage 

put  on  under  tbein,  it  is  almost  impossible  that  au  amount  of  constriction 

be  exert:ised  on  the  limb  sutficient  to  interrupt  the  circulation  through  it. 

iK'licve  that  this  accident  would  rarely,  if  ever,  occur,  if  the  Surgeon  were 

avoid  the  direct  nj>plication  of  a  bandage  to  the  limb,  however  lightly,  iu 

lelun-'S,  tnnre  particularly  in   children.      The  danger  of  stnmgnlation  is 
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Ily  great  if,  as  happened  iu  the  citse  from  which  the  accompanying  cut 

Ig.  2r>r.)  is  taken,  the  limb  be  bandaged  whilst  straight,  and  then  flevcd,  as 

bondage  will  then  cut  deeply  at  the  flexure  of  the  joint,  and  will  certainly 

Toy  the  vitality  of  the  part,  if  not  of  the  whole  limb.     The  pressure  uf  au 

illary  ]vu\,  used  in  many  fractures  of  the  np|ier  extremities,  uiay  also  tend  to 

KU|*erTeiition  uf  gangrene  by  interfering  with  the  return  of  bhx>d  through 

axillary  vein.     Htuce  in  these  ca*es  the  fingers  should  be  examined  daily. 

iT  uo  direct  bandage  have  l>een  applieil.  the  apparatus  should  at  once  be 

I,  aud  the  limb  examined  if  any  appearances  of  congestion,  such  bs 

coldness,  oedema,  or  vesication  of  the  fingers  or  toes,  show  them- 

IraijOreven  if  the  patiunt  merely  complains  of  slight  imeosiness.     If  it  be 

ft  <in  beyond  this,  ganga^ne  will  proUibly  set  in,  slow  strangulation  going  tm 

•r  the  bandages  without  much,  if  any,  pain.     Vesications  of  very  large 

will  often  occur,  as  a  consequence  of  the  raiding  of  the  cuticle  by  the 

s«rum  of  extravaaated  blood.     It  is  only  when  associated  with  cold- 

uf  the  limb,  a  iluaky  pur|jle  hue,  and  a  putrt:sceut  odour,  that  they  are 

ivo  of  gangrene.    An  excellent  plan  of  judging  of  the  activity  of  the  cir- 

la  a  fractured  limb,  after  it  has  heen  put  up,  is  to  leave  the  ends  of  the 

itt  or  toes  uncovered  by  the  Ijandagc  ;  when,  by  pavssing  upon  one  of  the 

iJs,  the  freedom  of  the  ciirulation  may  be  aacertained  by  noting  the  rapidity 

rot.,  I.  N  .V 
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xvith  which  tlie  hlood  rotortis  under  it.  A  qucstiou  of  p^rcat  medk»4t||ll 
iroportanoe  oct?a8iniml]v  arisen  in  ontiDectioQ  with  gangrene  of  the  limbite 
dimple  fnuturt*.     It  in  ihis~Is  thf  j^antrivne  tminjr  (•»  o\>  iind  oo«- 

iiequ«iiti)'  nt7rli^Ti(,  handajriut;  hy  the  Surj^ron.  or  Uj  piiKsiv  .    Utiao  bf 

inOatiimaton*  iswellin};  of  the  limb  uudor  hnni]a<rt*4  not  ori^nnulty  t4io  tiehtJT 
Apphcxl  ?     The  dJH^nufiis  uf  the  two  I'undilJMns  on  which  thf  unswrcr  i»  ilepvti* 
doDt  is  as  follows  :  I.  Wlicn  a  bandajj^*  ha^  ori^nalljr  bf«n  coo  ti;;ht]j  «ppU«d. 
thp  j«tivnt  will  naffer  g4?verely  for  several  hitui"*.  thf  fwin  hcitiy:  felt 
uAi-'r  the  appliculion  <if  the  apparutne.     On  Uioseuin^  the  l>iin-i   . 
eiiiacs.     \Vhen  miioVt.sl,  if  jraaarn-ne  havr  set  in,  the  >*kiti   will  bv  fnntwl  pai« 
where  the  roller  has  Ix.'cn  applied — the  limb  being  compressed  and  uuall  «t 
this  part,  and  marked  with  imprints  at  the  ed^ce  of  the  lams  of  the  bandaQV — 
whilit  it  ia  (greatly  swollen  and  run.ireHted  at  the  fln^urK  or  toes  beyond  tbe 
bandage;  these  fmrUs  Ijein^  ulso  c<»ld,  purple,  utul  veAicuted.     :^.  When  l)it 
utran^ahvtivn  (M'curs  from  intiainmatorjHwellin^  of  the  limb,  the  whole  member 
is  equally  swollen  ;  it   is  red  and  bine,  hot  in  parl«.  cold  and  sphaoeUled  id 
others.     It  never  becomes  uniformly  gaiiprnous.  but  deep  infiltnitin^'  alj«ceii 
luid  localiwd  sphacel^^  form. 

7Wafin^it. — Wlieii  a  Imnduge  or  apparatus  appf^art  to  be  exertin?  fminfol 
or  duntfehius  pressure,  it  mns(  ut  once  he  removed.     Should  th*- 
the  limb  have  l>een  interferetl  with,  fricti'ta  with  oil   in  an  np-\ 
should  be  employed. 

11*  gangrene  have  unhappily  already  occun^d,  the  trcuinRiu  w  u\  ti'-^*' rii 
the  canHC.  and  on  the  condition  of  the  limb.  If  it  t>e  the  nsuU  uf 
atruni^iilaliou  uf  the  limb,  by  swelliuL'  under  the  Ixiudiii^e.  and  if  the  pan* 
found  to  Ik.'  wd^  F>wollon,  and  iutiknited.  far  iucif>ious  should  be  mad'.'.  Mi 
some  ethcient  antiseptic  dressing  applied.  If.  notwithstanding  this,  suppiui- 
tion  follows,  with  deep  infiltration  of  the  cellular  tijtsue,  and  slou<;hini!  of  the 
skin  and  luusoles.  tlie  choice  lies  t»etwecn  aniputaliou  and  tbt<  pn-^rratiun  of 
a  limb  that  will  b<*  withenil,  contHM^tttl,  and  useless. 

M"  the  jfunj^ne  Iw  the  result  of  direct  dtrangulation  by  an  oier*t»|l* 
bandap\  as  in  Y^^.  16(1,  there  is  no  resource  loft  Irat  amputation  alfOTetbt 
sent  of  constriction. 

.\fter  a  fracture  has  united,  the  limb  will  sometimi-s  be  found  to  t« 
■hortened.     Thif*  may  of  course  be  dtie  to  unskilful   m  r  'ii  tmiht 

\tMi  of  tlio  Surge<tii,  to  uant  of  proper  foapt4»tii>n  of  the  Ii  -,  wrtolhf 

patient  being  allowed  to  bear  on  the  limb  whilst  the  callus  is  stiU  toft  sod 
pliable.  Itut  it  may  have  existed  before  the  ai-cident.  and  be  natural  U*^ 
(»atient  and  in  no  way  a  conftequence  of  the  atridenl. 

Inequality  in  the  Icnj^h  of  the  correspondinj:  liml>i  on  oppo-''  ^tht 

IkxIv,  inde|HMidently  of  any  ac«,'ident  or  disease,  is  not   very  iini  ntf* 

with.  Il  may  exist  le  u  ronsiilcmhle  extent  without  the  {sitient  tK?mp  «»*'' 
of  it.  I  hftu*  wrveral  tinii:»  found  the  spinal  curvature  of  youni;  adaUs  to  I* 
due  to  one  lower  extremity  Iwiuf?  from  'I  to  J  of  an  inch  aliorter  than  ^^ 
other,  thus  cansint?  «»bl)quity  of  the  pelvis.     It  i^  unually  r  '     :  fM 

ia  the  loDger,  but  in  some  cases  the  left  is  not  only  louder  I 
bl)i  (toys  examined  by  Mnrltm.  uf  Philadeljihia,  upprtfiuble  ditfertrucoa 
(he  two  hm^M  were  found  in  :;71  eaaei*,  from  i  of  an  inch  in  *.U,  to  as  0bA 
ia  1 J  inch  in  one.  The  Untrtng  of  these  facta  on  the  cause  of  Ah«neni9C  ^ 
limbs  after  the  treatment  of  fracturci, and  the  question  of  inalpimxb,  bgrjditf 
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The  shortenin'T  of  a  limb  in  a  irrowiiifj:  uliild  nfler  fraututv  may  ftleo  l)e  <1ne  to 
its  ueces**ary  coiiriueiinirit  in  splints,  luid  ti.)  the  iimcLion  cuiwini^  inUTferonoe 
\vith  its  untwth,  or  to  iruplicatinii  i>f  an  cpipliyaial  curtilage,  and  not  tt>  the 
fracture  hnvinfr  been  inaccurately  adjuated. 

COMPLIOATEIJ  Fkactuuks. — Piacturo.  may  be  complicated  with  various 
tmjMirtant  local  conditions.  Kxtravasation  of  blootl  into  the  limb,  fntin  a 
wound  of  some  lar^e  vessel,  may  jro  ou  to  ro  great  an  extent  as  t-o  oeeasion 
etrang"ulaLion  of  the  tisaaes  ;  if  not  rbw/ked  by  pnsitidH  and  cold  iii>plieatit»ns, 
it  rauT  give  rise  to  gaufp^eue,  and  demand  ampuUitiun.  in  other  cases,  again, 
the  soft  parts  in  the  vicinity  of  the  fracture  may  l>e  contused  to  such  a  degree 
that  they  nxpidly  run  into  slough,  thus  rendering  it  rompound  ;  or  a  wound 
may  exist,  not  communicating  with  the  broken  bone,  hut  re(|niring  much 
mollification  of  treatment,  and  special  adaptation  of  apparatus. 

One  of  the  moan  soriouH  complications  is  Ii^nry  of  the  Main  Artery  of 
the  limb  opposite  the  seat  of  fiw^ture.  This  is,  however,  far  less  common  than 
might  be  supposed.  Excluding  complete  smaslics  of  the  limb,  Bruns,  with 
considerable  labour,  has  ertlh'ctcd  S7  cnses,  (I;*  in  simple  and  '24  in  compound 
fractures.  The  accident  is  far  more  common  in  the  loner  thiin  in  the  up|x?r 
limb,  (J*<  of  the  cases  occurring  in  the  former  and  r.J  in  the  latter.  Amongst 
the  cases  were  24  of  injury  of  the  ixtpliteal  artery,  21  of  the  anterior  tibial, 
IS  of  the  posterior  tibial,  'J  of  the  brachial,  S  of  the  axillary,  4  of  the  femoral. 
Amongst  the  other  arteries  nirely  injured  are  the  subclavian  in  fracture  of 
the  clavicle,  the  sciatic  in  fracture  of  the  |u'lvi9.  the  peroneal  and  the  nutritive 
artery  of  the  tibia.  In  \\h  cases  the  exact  natuR-  of  (he  injury  is  mentioned. 
In  24  the  artery  was  otmipletely  ruptured,  in  about  half  the  cases  by  the  same 
violence  that  caused  the  fracture  ;  in  2iJ  the  artery  was  partially  divided  ;  in 
7  it  was  contused  and  subsequently  occhided  by  thromhitsis  :  and  in  11  it  was 
compressed  or  nipped  by  the  fra'_MneiitH.  'Die  symplums  w  ill  depend  on  the 
nature  of  the  injury.  If  the  vessel  is  merely  compressed  or  contused 
there  will  be  no  extravasation  of  bloi*d,  and  the  nature  of  tlie  injur)'  is 
indicated  by  loss  of  pulsation  in  the  brnmhes  beyonrl  the  injured  point  and 
coldness  of  the  limb.  If  the  artery  is  completely  torn  across  it  com- 
monly soon  ceases  to  l>leed,  Ining  chwed  in  the  way  ulrrady  described  (p.  4(i7), 
but  befoi^e  thi.y  occurs  a  considerable  amount  of  Idood  may  have  been  poured 
out  subcutaneously.  'i'he  symptoms  in  snch  a  ease  wmdd  b*;  great  distension 
of  the  limi>,  ceuaing  to  increase  after  a  short  time,  with  absence  of  pnisiition 
beyond  the  injured  point.  The  chief  danger  in  these  cases  is  the  supervention 
of  gangrene,  a  termination  more  likely  to  follow  when  the  fracture  is  the 
result  of  direct  violence  crushing  the  soft  parts  as  well  as  the  bone,  than  when 
the  artery  lias  been  injured  by  the  displaced  fragments  in  a  fracture  by 
indirect  \iolenco,  the  snrrouuiHng  tissues  being  but  little  contused.  The 
treaimcnt  in  these  cases  Mill  depend  on  the  nature  of  the  injury.  If  the 
artery  is  merely  compressed  by  a  displaced  fragment.  ivdncUon  of  the  fractnre 
may  i-estore  the  circulation.  If  it  is  occluded,  with  h'ttle  or  no  extravasation 
and  but  slighi/  bruising  of  the  soft  parts^  so  as  to  justify  a  hope  that  the 
collateral  vessels  are  not  greatly  injured  or  pressed  ui)on,an  attempt  should  be 
made  to  save  the  Hmb.  It  should  be  placed  in  the  best  possible  position  and 
warmly  wrapped  in  cottou-wooK  Splints  and  bandages  must  as  far  as  possible 
Ije  avoided,  lest  the  collateral  circulation  he  interfered  with  by  their  pressure. 
If  there  has  been  gi*eat  extravasation  of  blotid,  the  pressure  of  which  would 
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evident])-  ]>rcveiit  ttio  establishment  of  the  collntcnU  circtiUtion.  prngreM  u 
inevilHble.  unlcas  this  can  l)e  n*l:uv4?d.  If  the  fnu'tare  is  from  iodttwt 
violence,  and  the  ftull  |>art«  are  but  little  contused,  an  atu-n  i  ht 

made  to  nMiovo  tlie  pir*asnre  by  free  incision  and  evaeuatiiui  of  ti  ■■iiiU  J 

if  this  can  be  done  wirh  cfTident  antiseptic  {tavautiona.  If  der4km]x«i^^| 
fjccurrcd  the  septic  inflammation  and  swellinj^  would  lUmost  intviiaWy  so^^ 
Interfere  with  the  oirculation  as  to  cause  ^ingrcne.  ami  ne<H^witate  nnipntatioa  i 
under  very  unfavourable  eiix-umptances.  If,  tliea'foa%  there  is  any  <looN  | 
about  preventint;  putrefaclituu  or  if  the  soft  parta  are  much  briiiM.'d,  aa  in  a  i 
fracture  by  direct  violence,  or  if  after  an  attcm]tt  to  eavu  the  limb  gan^ren^^ 
liaa  set  in,  umputalinn  alM.vf  the  sent  ^■>f  injury  is  mir  only  r<*)*onrcH. 

If  th«  artery  be  only  partially  ruptured  or  be  torn  aoroea  and  sot 
eloa«d,  the  ha.'morrha;re  will  continue  sultoutancously.     hi  the  u  nty 

of  (lifioi  this  iciidft  to  the  formation  of  a  9t>called  liifluscd  trftuni.i;  j-ii., 

The  Hymptoma  consist  in  thu  rapid  formation  of  a  uuifunn  elaaiic  tcoii! 
tiwelJiug,  in  which  there  may  be  uliscure  puliation,  though  this  is  ufteo  { 
wanting.  On  laying  the  h:uid  on  the  swelling  a  thrill  nmy  be  peroepdblc  I 
Acconling  to  V,  Wuhl.  a  bruit  will  be  heard  in  all  case*  in  wliieh  the  arteir  t* 
merely  punctured  or  jsirtially  divided,  but  it  is  wanting  whm  tbo  HMmI  Id 
oompli'tely  torn  aertisa.  There  is  eesjsatiou  of  pulsation  in  the  artery  wilh 
coldneas  and  numbuesB  of  the  limb  t)eyond  the  injury.  Some  b1o{»d  usuallf 
Jindi)  its  way  into  the  limb  by  the  collateral  vessels  even  if  the  main  artery,  m 
the  femi»ral  or  brachial,  be  wounde<l,  but  the  prcssart-  of  the  extravafuiteil  blood 
hinders  the  vl-uouh  n'tiini  and  the  limb  }^ou  becomes  of  a  dusky  jaiqile  ndtiirr 
There  is  always  wvere  tensive  jmin,  w»nicLimes  throhbi(i«;.  If  it  U*  one  of  th"* 
tibial  arteries  that  is  uounded  the  swelling  may  cease  to  inercaae.  the  circulatkio 
io  the  arteries  of  tJie  foot  may  return  afler  a  day  or  two,  and  the  coldiiisiB  and 
nambm-ss  may  diminish,  but  such  a  result  is  rare.  If  it  l»e  the  {mpliteal  that  n  j 
mjaaHl,  no  such  amelioration  will  takt-  place.  Imt  the  arterial  esLmxiieAiioii  to 
the  ham  will  incn-uso.  the  circulation  will  b<rome  more  and  ;:  •  d«d,aail  j 

ICangrenc   will   result.     Much   leas  commonly  the   tmumn:         i      nsn  n^  I 
develop  slowly  from  eight  days  to  a  month  after  the  accident  and  then  it 
aanimea  the  rircumacrilted  f(»rm.     In  these  cases  the  wound  ha^  probably  bett  i 
vef7  unn1l»  or  ]vMsibly  the  cxremal  coat  may  uot  ha\e  beeu  turn  at  (h«  liavof] 
the  accident  but  has  yielded  sulisequently.  \ 

In  the  treatneat  uf  fuljcucaueous  arterial  cxtnivasatioa  txMuplkaliM 
fracture  the  Surgeon  has  three  altemativos.  I 

1,  The  caae  may  \k  treated  as  one  of  open  arterial  wound,  the  tomctar  1»S 
opct),  and  (he  vrsmd  ligaturt-tl  at  the  seat  of  injury.  The  o^je<-tiou«  Io  tfcxi 
treatment  an*,  that  a  largv  cavity  U  0|M'ned,  which,  if  it  ^^  m  .-i-^ 

riw  to  the  most  s'.^rious  conntitntional  distnrbana*,  the  fnu'ti>  ;':f^ 

a  oompnaud  one  of  the  worst  kind,  oomplicatcd  by  the  in^.'flt  cjctramaation  J 
blood  amoagat  the  surrounding  parta.  Securing  the  artery  is«  miireover,  im^B 
any  eirouniatancea  extrvmeJy  diiYtoult,  and  even  uncertain.  In  the  pna^' 
day  this  dangen  of  »«  ''  iuninir  iti  v  Bfl^A 

l^rmtly  rvduvcd,  if  n*  nt  uf  »uni  moq^H 

antiseptic  treatment,  and  the  expof*uTt.  of  the  urtcn*  can  be  faciUtaied  by  tM 
bloodlcM  method  of  operating.  If  the  moaiu  uf  treatment  at  the  oommaikd  ^ 
the  ^urgenu  are  each  tliat  ho  may  hope  eflbofcoally  to  prevent  tl^e  ioJBn«w  j 
ootMe<|Qen(*t-4  of  oxpoaing  thr  fVacturc  to  the  air,  there  la  m>  naaoo  why  be 


\RTERIES  IX  FRAC\ 


549 


deviate  from  the  ackno\vledf(ed  rule  of  Surgen%  to  tie  the  wounded 
jl  at  the  injuix'd  gpot. 
Amonjc^t  the  cases  tabulated  bv  Bruns  are  the  following  ircnted  hy  this 
niethcid  ; — Axillary  artery,  3  case!?,  ■>  deaths  ;  brachial,  "2  crtses,  o  deaths  -, 
femoral,  1  fatal  case  ;  anterior  tibial,  7  cases,  5  ciitvd,  i  jimpulnU^d,  and  1 
death  ;  and  po8tori<)r  tibinl,  2  ease*;,  1  amputated  and  1  died.  In  two  of  the 
rases  of  the  anrerior  til>irtl  the  v«wiel  eniild  not  be  tied,  and  the  wonnd  was 
plugged  Huecessfully.  In  the  successful  axillary  case  the  aneurism  did  not 
appear  till  the  eiirhth  day. 

2,  The  circulation  through  the  main  artery  may  be  arrested  by  compression 
or  hy  lijjiiture  on  the  proximal  side.  Hruns  records  five  cases  in  which  com- 
pression was  attempted.     Of  those  three  were  successful.     In  one  the  artery 

ided  Wiis  suf.posed  t^i  he  the  circumHex  at  the  shoulder  ;  in  the  two  other 
the  injured  vessel  was  the  antenor  tibial;  hut  in  both  the  aneurism 
waft  of  small  size  and  slow  formation.  Conipression  failed  in  a  circumsertbed 
aneurism  of  the  brachial,  and  Btill  m*ire  markedly  in  a  lar^^o  difl'uae  aneurism 
tif  the  feumral  artery.  Proximal  ligature  is  recorded  iu  seven  cases.  In  one 
the  subclavian  was  tied  for  a  ditVuse  axillary  aneurism  with  a  fatid  result ;  in 
one  the  axillary  was  tied  for  a  circumscribed  aneurism  of  the  brachial  ;  in  one 
the  femoral  was  tied  successfully  for  a  popliteal  anenrism,  which  api»eared  fonr 
daya  after  the  fracture,  and  in  one  for  a  diffuse  popliteal  uneurism,  fatal  from 
gangrene  ;  and  in  three  cases,  only  one  of  which  was  really  difTnsed.  the  femoral 
tt-as  successfully  lij^aturcfl  for  aneurism  of  the  posterior  tibinl. 

3.  Amputation  may  iiL-  |)errormed.  Tliis  severe  me^isure  need  not  be  carried 
oat  at  once.  The  ^Surgeon  may  wait  a  day  or  two  and  watch  the  pn>gres8  of 
events.  If  he  find  that  there  is  no  siofn  of  restoration  of  pulsation  iu  the 
vessels  beyond  the  injury,  that  the  coldness  and  numbnes?  uf  the  limb  continue 
to  increase,  and,  in  fact,  that  gangrene  is  impending,  then  the  sooner  ht*  arapu- 
t-ate«  the  better  for  the  patient's  safety.  If  the  artery  have  been  tied,  and 
gangrene  result,  the  limb  ought  at  (mce  to  be  removed. 

To  sum  up  :  It  would  seem  from  the  evidence  before  ns  that  if  one  of  the 
larger  vessels,  sneh  as  the  tcmoral^  popliteal,  axillary,  or  brachial,  be  wounded 
iu  a  fraoture,  and  a  rapidly  spiTuding  extravasation  form  iit  once,  tlie  best 
chance  for  the  patient  lies  in  fnlbwing  the  ordinary  treatment  of  subeutaneous 
arterial  extnivasution,  and  attemi)ling  to  stMiure  tlie  bleeding  vessel  at  tlie 
injured  point.  In  such  ciitsus  compression  is  inefficient,  and  proximal  ligature 
wll  probably  be  followed  by  gangrene.  If  the  vessel  cannot  be  found  owing 
lo  the  laceration  aud  dis])Iacement  of  the  surrounding  atrnctures,  or  if  the 
bones  are  much  comminuted  and  the  soft  parts  crushed,  amputation  alx)ve 
the  seat  of  fracture  is  the  unly  resource.  If  the  nneuri.^ni  develops  slowly  and 
tends  Ui  assume  a  circumscribed  form,  compression  or  proximal  ligature  offers 
a  good  prospect  of  success.  In  wounds  of  the  artenea  of  the  leg,  if  the  extra- 
vasation be  not  increasing  with  dangerous  rapidity  so  as  to  threaten  gaugi*ene 
of  the  limb,  there  can  be  uo  reason  why  tlie  effects  of  pressure  upon  the  femoral 
artery  by  means  of  Carte's  or  some  other  appropriate  compressor  shcadd  not  be 
tried  before  procec<]iug  to  more  severe  measures.  If  this  should  fail  to  cure, 
and  the  aneurism  should  yet  show  some  tendency  to  become  circumscribed  with 
return  of  pulsation,  warmth  and  sensibility  in  the  parts  beyond,  proximal 
ligature  of  the  fcm(jral  artery  in  Scar]>:i'B  triangle  offers  a  goo<l  pmspect  of 
Roecess  ;  but  should  the  swelling  continue  to  increase  and  the  foot  remain 


cold,  no  ilnw  should  be  lost  in  cuttincr  down  upon  the  injure*!  vi-sisel,  u  |*^ 
ccedin^;  whirli  lius  bueu  nttomJed  with  u  \ery  cuMBidt'i*nblo  unjount  ofsnco*^ 
ovtn  Ix'foiv  the  introduction  of  untisoptio  trcatnit-nt  uud  bloodl«»  isrfdr;. 
If  rliK  viiiscl  rannot  be  lied  it  may  ptissibly  U-  seixed  in  fnrcJ|>re*«ore-fcw»p^ 
wliieh  may  Ite  left  on  for  twenty-four  or  forty-eight  hours.  Fulling  lhU,UM 
Wound  miiy  hr  phi^^i^cd.     Amjnitation  shonid  be  the  last  resoureei 

VMiottB  Thrombosis  and  Embolism. — WitnndB  of  veins  in  simplr  IVac* 
tnre.i  mrcly  ^'ive  rise  to  iuiy  ej£teii8i\e  exlraviLsation  of  bliMKj,  tlje  rupe  exatDpid 
of  lueerution  of  tlie  Bubehiviun  v<'in  in  fraelurei*  of  tLe  chivicle  tieinjf  almost 
the  dole  exception.  Thronibotjis  of  tlic  deep  veins  oi'  a  IriM'tunHl  limb,  wipe- 
eittJIy  of  the  le;r,  is,  however,  probably  far  from  uncommon.  Wlien  we  ooo- 
•ider  tlic  bruisin^'^  they  muHt  fi-equently  suffer,  the  reuitiness  with  which 
eoa};nlution  trtkes  place  in  the  injnivd  veins,  and  tiio  interfert  i  ^ 
venfitiH  (low  by  the  proloniLced  rest  of  u  fnieturc*!  Umb,  it  in  sinj  i 

exlfnsivo  thrombosis  in  not  more  eonimon.  It  oecur*  most  frequeiixn  in  lli* 
lower  linii),  thoujih  twjea  an?  occasionally  met  with  in  tlic  arm.  As  the  (hr(M»> 
boiia  is  almost  invariably  limited  to  the  deep  veins,  the  only  erideniy  rJ  ils 
occnrrence  is  some  *edema  of  the  extnnnity,  and  )>L'rbap8  some  fulucaa  of  tlit 
su|Krrfiriiil  veins.  As  lt»njU'  us  the  jtatient  is*  confined  to  U-d,  tJie  elesalH  pu«- 
tion  of  the  limb  and  the  pivssure  of  the  splints  keep  thii*  axlemn  within  vrrr 
moderate  limits,  but  whcu  the  patient  l>e^rins  to  move  abitiit  tiic  swvlimg 
becomes  m*>re  cndent.  It  is  probable  that  the  iwrsisleni  ccdetna,  witkh  »s 
not  uncommon  and  very  troublesome  sequela  of  fractnre  of  the  )e$^,  is  doe  lo 
this  cause. 

Accidental  di-jkKlirnient  'd'  the  clot  and  embolism  of  tlu*  heart  or  lung*  !<■ 
very  rare  complication  of  simple  fractures.  Itruns  has,  liowevcr,  collected  the 
ivoords  of  Ho  cases,  of  which  .^o  wore  fatal.  Thirty-two  of  tbeao  oocorRd  ia 
fractures  of  the  lowir  exti^mity.  Only  one  such  case  has  oocDrrtd  in  Uni- 
versity I'ulU'p;  Hi«ipitJil  tti  tin*  last  twoiity  years,  and  in  that  the  |»Htit*nl.  nlw 
liad  nearly  nK'<»vrred  from  n  compound  fracture  of  thr  iuiemoJ  n  • 

eoddenly  seized  with  dyspn<ea  and  great  cardiac  distress,  fctllo^s-  ^fts 

Inemuptysis.    The  symptoms  subsided  in   a  few  hours,  aad  recovery  iadt 

pill  CO. 

Ii^nries  of  Kerves  in  Simple  Fractures. — Xervee  may  safler  a  vahtrij 
«if  iiijnrii'H  in  fr»4.'Lua>!«  of  the  linilM.  They  may  l>e  bruised  by  the  «afne  fflfl 
tluiL  ciium'B  the  fracture  ;  they  may  b«*  crusbeil,  or  in  ran!  cases  erwa  diri^H 
by  the  sliarp  odf^c  of  a  splinter  ;  they  may  be  oompn»M.'<l  by  a  dispbioed  fr^i 
ment;  and  they  have  even  Itecn  known  to  become  interposed  betVMn  cJ 
broken  ends.  As  the  I'mrture  untt^r^.  a  nei^irhlKiurin^  nerve  may  nccaaimi^l 
becoino  iniUtldod  in  the  cuIIuk,  un<l  thuH  compresseil.  The  meal  fT*9^| 
oompliciuions  <tf  this  kind  iKHMir  in  the  upjK-r  limb,  the  nniw^ul<Ke|iind,  bB 
ita  intimste  a-lation  to  the  humerus,  beinj^  [H.rnliarly  linbk*  to  saficr.  IC^ 
brachial  plexus  is  occasioually  injured  in  fractures  of  the  clavirle  and  of  C< 
upper  end  of  the  hnnterus.  tho  ulnar  nerve  in  fractnres  of  the  lower  roA 
that  lH>ne,aud  the  vu-  ■  Wu-al  in  injurieii  (tf  ihr  upjier  part  of  the  lIUV^ 

Otht^r  niT\ei«  an.*  but  I  <  Led.    The  symptoms  are  those  nlnsadydeseriA^ 

io  the  ohnptrr  oil  injuni«  of  nerves  lut  «M*curnn^  in  constMjucnno  of  wtitindrifl 
prtwurv.  if  the  im|)Birtuent  of  function  omicK  on  at  s  UUcr  pi^riudi  UnrfiS 
repnir  of  the  fracture,  it  may  he  conclnded  that  it  is  due  tii  die  praaawl^ 
cssllaiL     It  is  wiser,  in  all  fVacturos  in  which  an  injury  to  a  ncnre  is  Hlnlyil 
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to  examine  for  it  Imforc  applyiug  tlic  sitlints.  otherwise  it  will  Ix;  over- 
e<l  till  the  ji|)|>urutus  is  finally  reraoved,  ami  it  is  then  iinposfiihle  to  ssy 
her  the  imnilyais  is  due  tvi  an  injury  at  the  time  of  the  aecideiit  or  to  the 
re  of  odlus.  No  treafment  inix^juired  Iieyond  iralvanism  of  the  jwimlyse*! 
nscles  when  the  injury  is  merely  dne  to  bruising  at  the  time  of  fracture.  If 
very  does  not  tjike  place  s|Mmtaneou8ly.  and  if  there  is  reason  to  believe 
t  the  nerve  is  divided  or  Burronnded  by  callus,  an  operution  may  Ik;  under- 
at  a  later  period.  LSnius  meutitms  ;}0  cases  in  which  sueh  operations 
l»een  performed,  in  2o  of  whieh  the  muscnio-spiral  was  the  nerve  nIFected. 
In  most  of  these  it  was  necessary  to  remove  the  callus  sunuundinir  the  nerve 
hj  means  of  a  chisel.     Complete  restoration  of  function  followed  iu  21  cases. 

Conuaination. — Howe\er  extensively  a  bone  may  be  comminuted,  jrottd 

Bnion  will  takf  phice  provitled  the  fracture  be  Himple.     1  have  seen  the  lower 

Bod  of  the  femur  crushed,  as  if  by  a  sledge-hammer,  into  a  multitude  of 

fra^ents;  and  yet  excellent  union  resulted,  the  fracture  being  simple.     In 

Wch  a  case  as  this,  if  there  had  been  the  smallest  wound  to  admit  air  into  the 

limb,  and  decfimpositiou  of  the  effused  blood  had  followed,  the  patient's  limb, 

Kf  not  bis  life,  would  have  been  losr.     It  is,  in  fMct,imiH>s8ible  to  over-estimate 

Lbe  advantfti.^*  of  an  injury  of  this  kind  being  sitbniiatifou.t. 

A  serioDs  complication  of  Hiiuple  fractuit?^  consists  iu  the  ZmpUcation  of  a 

foiat. — The  fracture  may  extend  into  a  neig:hbouriug  articulation,  and  thus 

pve  riac  to  ojnsiderable  intlamnmtion  ;  in  strumous  subjects  this  may  lead  to 

ultimate  disortranizaliun  of  the  nrticulation,  requiring  excision,  which  I  have 

K'veral  limes  had  occasion   tit  perform  in  these  cases.     But  in  healthy  in- 

iWidouLs  &  large  articular  surface  may  )^  traversed  by  lines  of  fracture  in 

tevenU  directions,  without  material  inconvenience  resulting.     This  we  see  in 

Impacted  fractures  of  the  condyles  of  the  femur  or  of  the  lower  end  of  the 

ladius.     In  several  instances  of  this  kind  iu  which  I  have  examined  the  limb 

iflcr  rlcath,  im  sign   of  disease  of  the   part  has   been  manifested  beyond   a 

■M^Brat'C  amount  of  injection  of  the  ligami^nts  :  the  fractured  cartilage  being 

■Bbd  by  plastic  matter,  and  the  synovia  being  clear  and  free  from  iuflam- 

katory  exudation.     But,  altbongh  union  of  fractures  extending  into  articula- 

mffB  takes  place  i*eadi1y  enough,  it  cannot  1»e  ex|x>cted  that  the  patient  will 

Knver  with  MS  mithile  a  joint  as  if  the  fracture  hud  traversed  merely  the 

Biaft.     In  fact,  in  the  majority  of  these  cases,  the  patient  will  be  left  with  a 

point  that  is  weak,  stiff,  and  ptiinful ;  and,  if  in  the  lower  extremity,  the  limb 

■lay  be  nnable  to  snp]i«»rt  the  weight  of  the  body  for  some  considerai>le  time. 

■Mpbly  also,  in  many  of  these  instances,  an  impaired  joint  will  be  left  through 

^^Hpa  the  necessary  aikd  unavoidable  result  of  the  injury,  though  not  uufre- 

Botntly  nnjuHtly  attributed  to  negligence  and  want  of  ukill  ou  the  part  of  the 

pon^^Q.     Hence  it  i.«  a  wise  precaution  for  the  Surgeon  when  called  to  a  case 

kf  fracture  involving  any  one  of  the  six  larger  articulations,  vik.,  tlie  shoulder, 

kbow,  wrist,  hip,  knee,  or  ankle,  to  wani  the  patient  that  some  degree  of 

■Bipainm'Ut  of  the  use  of  the  limb  will  probably  result. 

■M^  niBCK  of  sinipio  fracture  occnrring  in  the  neighliourluxxl  of,  or  implicating 
H^p  joints,  passive  motion  is  very  commonly  recomnu-nded^t  the  end  of  fr(»m 
Ihur  to  six  weeks  ;  I  think,  linwever,  with  Vincent,  that  it  is  often  apt  to  do 
bore  harm  than  good,  and  is  seldom  rG(|nii-ed,  the  natural  action  of  the  muscles 
bf  ibr  |«n  being  fully  sulHcient  to  ix'store  the  movements  of  the  urticubition, 
Villi  the  OMiistjince  of  friction  and  douches. 
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The  octuiToiue  of  Sislocatioii  at  ihe  same  time  as  the  fr -^^  "ftai 

causo*  jjroit  (lilTifally,  IIS  it  lifetimes  necessary  to  rvii(io«.'  the  di  "iul 

Ih'fonr  the  fnictnre  is  cons^^Iiilstfd.     In  flrvrrnl  insUui(H»  of  thi  idi 

littvo  ccmie  iindi.T  my  cHa*,  I  have  Bucceedod  in  reducinfj  the  i.  .1  *i 

onec,  hy  pultins,'  ap  the  timlt  very  tiphtly  in  wooden  splints,  eo  an  to  pw  • 
degree  of  solidity  to  it,  and  to  permit  the  lever-Uke  movuuicnt  uf  the  Bh&fl  nf 
the  bono  to  be  employed  ;  and  then,  putting  ttie  putieut  under  chlorofonD.  I 
hnre  i*epl«ird  the  Ixme  without  mnch  difficulty.     Should  tJir  S  lia«» 

omitti.'d  to  pr'dnrc  the  disU>cation  in  ihc  Hi-st  instjince,  he  tnnpt  ■  it# 

fracture  hits  hecomc  firmly  united,  and  then,  putting'  the  limb  in  «pltnt«ori(i 
stArcL,  he  may  try  to  effect  niduction.   which,  however,  will  Iheu   be 
difficult. 

[n  addition  to  tlie  fnreiroinir  complieAtions  \  huvr  nirt  willi   many  n 
Rueh  lis  [rurtiii*e  in  h  limb  whirh  is  the  Ki;at  of  nn  Old  Unrednced 
tion.  or  till  Ankylosed  Joint,  or  in  the  Site  of  an  Sxoised  Joint  ^r  m  thr- 
Stnmp  of  an  Amputated  ^imb.     hi   Huch  (xibl-h  union   Itu^'   (uki'n   pfavv 
readily,  the  splints  \m\\]L  uecesstirily  modified  in  sncb  a  way  us  to  adapt  theni 
to  the  altered  form  of  the  limb. 

Amputation  is  only  rt^pn'red  in  simple  fractures  for  ^o^j^no  eithtT  f^ocn 
tiglit  bundojcintr.  the  direct  elVeit  of  the  injnry  to  ihc  soft  pariM,  or  wound '»( 
the  main  vessels.  These  complications  are  very  rare,  and  1  have  never  hwt 
obliged  to  Amputate  for  a  simple  fiiicture.  Ko  amount  of  oomminanoa  wiQ 
noccfiFiitAte  the  o[H.-ration  if  the  skin  and  the  main  veftnelft  arr  aimtid.  I  liavr 
had  under  my  cjire  a  man.  in  whom  the  condyles  4»r  Uith  frniom  and  the  left 
patrlla  were  crnshtil  into  numerous  piet^-H  by  n  fnil  from  n  pn^at  lieijjlil  no  t4» 
knees,  the  limbs  at  the  eeat  of  the  injury  feeling  like  bag^  of  loose  fraf^mmtl 
of  bone:  yet.  as  neither  the  skin  wa8  broken  n<>r  the  main  T^wntdii  injottd, 
thoagh  both  knee-joints  appeared  to  l>e  disorganiziMl,  the  timh«wcre  prreerrrd, 
and  good  anion  msued. 

Cosii'oi'Mi  Fkactike. — A  compound  fracture  i«  one  in  which  their  fan 
open  wound  leading  down  t<i  the  broken  Ikoue  at  the  seat  of  fnictun*.    Tfcai 
the  term  include*  injuries  varying;  in  severity  from  a  single  fracture  cotnpb* 
catcd  by  a  itmnll  pnnctured  wound  of  the  fikin  miule  by  one  of  the  fra)(raienl»| 
t«>  a  cMimpN^tt*  fimash  of  the  whole  limb,  such  as  is  made  by  a  roilwarHniiJ 
paming   over  it.     <'ompound    fra<!tures   thorelbre    include  many   iojuriea 
more  severe  than  any  Riniple  fnteture  c-itn  jMissibly  be;  hut.  in  n  xwr 
proportion  of  ca«es.  the  injury  u*  the  poft  parts  and  tbc  splrnt^riop  of  tbt 
boutf  are  no  greater  thau  in  many  simple  futures,  the  sole  differemae 
chat,  in  the  one  aise.  there  in  a  wound  )ty  which  the  causes  of  decompoaitii 
oau  find  a^'cens  to  the  deconip(»Habl<>  blood-clot  and  i-  <>ry  rxxMhlkfl' 

•urrounding  the  broken  ends  of  the  Ixmr,  while  in  tb<  '  )  arr  laclildt^ 

by  the  untrrokcn  skin.     As  a  r<»nNequcn(v  of  thia  unUvs  s(>.*cial  mouu  an* 
taken  to  prevent  it.  decompiteition  sets  in.  the  bloird-clot  breaks  down  and  1* 
discharged,  and  the  septic  matter  in  the  cavity  of  tin.'  wound  excites  inflimini 
tion,  reaching  the  stage  uf  suppuration,  in  the  Miirroundin^'  tinuea.     Pmtioa^ 
uf  Uiv  bruijK'*!  uiuitele*  and  tlie  tnru  iierionLi-um,  nbi<-Oi  iu  a  simple 
would  either  bnvc  recovert-d.  or  if  Uh>  v^ven.'ly  injun*il  wiiuld  have  be«o 
fcrmicd  by  wandering  cells  and  al«orlxKj,  may  perish  in  consmiueorv  of  fk^ 
additional  irritation  caused  by  the  septic  maU«r  and  tinallj  be  owt  off  erf 
slon|;Iu).     Prrtm  the  Hame  caufies  portions  of  the  ends  of  the  bonei  whiohflB^ 
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fcve  become  deouded  of  tbeir  periosteum,  or  detached  splintrrs,  undergo 
ccroeis.  In  many  ca«oH  also  the  ext^nial  wound  is  too  Hmiill  to  ullow  of 
Bicient  dniinairc,  aud  consequently  the  pent-up  septic  matter  burrows  widely 
]  the  intermiiufwlar  spwceR  of  tlie  limb.  If,  therefore,  the  decomposition  of 
je  di8chur^*»  cannot  in  some  way  be  prevented,  a  compound  fracture  is  not 
nly  far  more  tediooa  in  its  cure  than  a  simple  fracture,  but  infinitely  n»ore 
ftngoniu.9.  It  Ii;i8  tu  unite  by  a  kIow  process  of  «rninulntion  instead  of  the 
lore  sfteedy  mwl**  nf  union  alreudy  described  as  (x-ourrin^  in  simple  fractures. 
lie  chief  danyrerR  of  a  compound  tructore,  however,  arise  from  the  decomposi- 
on  of  the  discharj?cs.  During  the  first  week  there  may  be  severe  septic 
rver  ;  the  stages  of  m-annlaiion  and  suppuration  are  often  attended  with 
rofiisc  discharge  of  pns  fr(»m  the  ori»,'inal  wound  and  from  abac^efisea  forming 
Bioni?*-!  the  snrrouudinir  mnscles,  maintained  for  a  lonj;  time  by  fxfoliation 
'om  iln:  enils  tif  the  fnn'tnred  bone.  The  pitient  may  thus  be  worn  out  by  the 
roltuigetl  suppuration  and  the  pereistent  absorption  of  the  pro<luct8  of  putre- 
ictioD  ;  or  the  wound  may  become  the  seat  of  sonie  infective  process,  and 
N»th  may  c»ccnr  from  septicjcniin.  i)ya'mia  or  erysipelas.  In  other  cases  the 
iptic  itttiammiition  may  spread  to  the  medulla  of  the  bone,  causing;  diffuse 
lieomyelitis,  followed  by  extensive  necrosis,  a  ccudition  fretiuently  tenninatinp 
I  pyu'nua.  Thus  a  conipoiind  fracture  leiids  not  unfrequently  to  the  eventual 
R(  of  life  or  Jimb.  Besides  these  danfjers,  which  may  be  looked  npon  aa 
idirect.  the  violence  that  occasions  a  compound  fracture  often  shatters  the 
Dtb  to  snch  an  extent  as  to  lead  to  the  immediate  supervention  of  traumatic 
lugreue,  tu  the  loss  of  life  by  hasmorrha{;e,  or  to  the  certain  and  8i>eedy  dis- 
rgttnixatiou  of  the  limb,  as  the  consefiuencc  of  the  subsequent  iuflam- 
intion. 

Union  of  CoznpoTind  Fracture. — If  the  superficial  wound  heal  by  the 
\i  iiitention,  or  if  the  evil  elfects  of  decinuposition  i>f  the  discliarges  can 
prevent<"d.  a  compound  may  unite  in  exactly  the  same  way  as  a  simple 
■toPc.  I'lider  other  circumstances  union  takes  plucHr  more  slowly  by 
innUtion.  just  as  in  wounds  of  the  soft  parts  healing:  by  the  second  inteu- 
in.  If  till!  injury  of  the  soft  parts  he  but  slight  and  the  drainage  good,  the 
•^s  is  an  abundant  inflammatory  exudation  from  the  vessels  of  the 
->uea.  This  coagulates,  the  serum  draininjir  away  partly  by  the  open 
id  ond  partly  by  the  lymphaticH.  and  the  fibrin,  entangliug  the  white 
'pQscies  iu  the  meshes  of  its  coagulum,  forms  a  layer  of  plastic  exuda- 
»D  which  covers  the  injured  soft  parts  and  closes  the  intermuscular 
ii.ic««.  The  exudation  is  veiy  abundant  round  the  bone,  and  the  swollen 
id  iutikratcd  pi.-riosteum,  fused  with  the  neiirhbouring  tissues,  soon  forms 
a  Bof t  raass  surroundintr  the  broken  ends,  as  in  a  simple  fmcturc.  Similar 
lun^  occnr  in  the  medulla.  Then  follow  the  formation  of  now  vessels 
id  the  development  of  grannlation-tissue  ;  the  wound  slowly  closes  up 
im  the  b*jtlom,  the  broken  ends  becoming  by  degrees  c»5mpleiely  imheddini 
le  growing  grannlation-tlasue.  Finally,  ossification  taken  plaw.  Tfiis 
»encL'H  in  contact  with  the  Iwne  on  each  side  in  the  gninuIation-t.issue  at 
lint  furthest  from  the  seat  of  fracture.  It  occurs  without  the  previous 
Ion  of  <utrtilu^',  even  in  the  lower  animals,  or  at  any  rate  with  the 
jpt  of  merely  a  few  irregular  islets.  The  inlertxMlular  sulwtance 
^in  i)naiitity,  tlje  cells  assume  the  angular  forms  of  osteoblasts,  and 
folloir  the  depo«it  of  lime-snlts  and  the  development  of  true  bone.    The 
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m*w  l>«inc  graiiually  encroiK^hes  on  thr  jrranulation-tiMoe.  and  Uip  fr«c«n«l. 
end>j  art*  siirrfinndcd  by  it.    Tho  reinnininj?  chan^jes  an^  the  8imj<*  n*  th«tm 
a  simple*  fnictnn-.     In  wist-s  in  which  the  iujnry  has  been  more  ncv' 
wliioh  Lliii  pr<.K'ca3  is  {timfilicateti  by  the  presence  of  {joriiona  i>f  mu- 
have  riliher  been  directly  killed  by  the  violence  wlueh  eauaed  the  fmciuir,  nr 
luive  peristied  frum  the  eumbined  etl'eet^  of  the  injary  and  uf  Uie  irriutioo  uf 
decompofiin^r  dUohur]^,  or  by  loose  s])linti>nt,  tlic  process  of  union  cannui 
tiike  plaee  till  these  are  separated  by  ulceration  from  the  eun<»tindni 
parU  and  are  tlirown  ort".     In  other  eaftee  in  which  the  denuded  i-ii  ,- 
bf»nes  perish,  the  process  of  sejiaralion  may  not  be  c«)mplete  for  many  mumtwi 
after  the  injury.     Tnder  these  eircurastances  the  Bequcastni  uiay  Iw  JiurruundoJ 
by  a  mass  of  new  bone  nnitiog  the  tipper  and  lower  frajftnents  h?h1  jierfofntwl 
by  o[jeniii;:s  for  the  diftcharge  of  pns  from  the  jjninnliii.ionR  linin^r  the  ranlj 
in  \^liich   the  dead   Imnt:  licjs  ^^^'^   thus  a  tolerably  linn  union  may  takr  plaot 
long  brtbre  the  wound  has  healed.     This  proocas  neccsBarily,  in  the  gn«t 
majority  uf  cuseK,  oeenpieii  a  much  InugtM*  time  tlioii  that  wbifh  is  required  for 
the  union  of  a  Kiin])Ie  fracture.     Tho  majority  of  uoak|M>und  fracturea,  hoir* 
ever,  uniti;  withinu  tlie  (K't-nrrL-nfC  of  necrosis. 

Question  of  Primary  Amputation. — The  first  question   that  provatl 
itself  in  a  case  of  compound  fracture  is,  whether  the  limb  should  \fC  remo^ri 
or  an  attempt  be  made  ^)  save  it.     It  is  of  great  important  e  to  settle  this  puiu 
at  once  ;  for,  if  amputation  be  determined  u]>oa,  it  should  be  done  with 
little  delay  aa  fMmsible,  there  beinj;  n«i  iK'riod   in  the  progress  of  the 
favourable  fnr  ojienition  att  the  lirst  twenty-four  Imiira. 

That  prinuiry  amputations  an'  often  fat^d,  psfw-cinlly  when  pnunisni 
the  trunk,  cannot  lie  urged  as  an  argument  againHt  their  performance, 
recoiir»e  shoidd  never  be  bad  to  primattf  amputation  uuleea  it  ia  evidrot  (hft( 
the  patient's  life  must  in  alt  probability  l>e  sAtrificed  by  an  attempt  to 
tho  limh.  In  <loterminin^r  the  c4ise«  in  which  immediate  amputation  tbooldl 
be  iwTformcd,  much  must  be  left  to  the  individiud  jndi^'tn'.nt  and  ejcperiet^ 
of  the  Surgeon,  due  will  attempt  to  save  a  limb  whit'h  auoth^r  woald  oo* 
demn.  But  he  must  l>oar  in  mind  that,  though  it  is  im|>erative  to  du  ev«7* 
thing  in  his  ]K>wer  to  9xwv  a  limb,  yet  the  proBcrratiou  of  the  patient's  Ufei^j 
the  main  fhpjni.  an<l  that  c*»nr«c  is  thi-  pro|>er  onr  which  offeni  the 
proKpi  et  of  rflVn-ting  this.  A  wise  conservatism  is  much  to  be  applandtd,  h* 
dcviaion  in  dfteruiining  the  t;x|>c*dieiicy  uf  amputation  is  equally  ohanetovCK' 
of  a  good  Surgeon.  He  must  consider,  uot  only  the  nature  and  extent  trf  tN' 
fracture,  but  the  ag<\  CH>nstituti(in,  and  habits  of  the  |Mitient  :  and  tboOfh  ^ 
mftv  be  guided  by  thtH*o  p.-ncnil  rules  which  have  alrc-ady  liwn  laid  down* 
pp.  3:tK  and  3.%k,  when  treating  of  amputation   in  contiiv'  Is  tod  « 

gnnsbot  injuries,  yt't  he  wdl  oHen  kIiow  more  wisdom  in  >  _-  fVom  tke 

letter  of  the  law  in  making  a  aurcesaful  effort  to  nave  a  limb,  which,  by  dw* 
surgical  prrcepta,  would  Iwf  condemned:  or  in  uttumptiog  to  prraen'c  Ul( 
patient's  life,  by  8a(*riHcing  a  limb  that  is  not  injureil  to  a  degrtv  that  imbI^ 
tuually  lie  ctmsidercd  to  ju<ttify  ampiitAtion.  , 

I.  It  may  Ih>  luni  down  as  it  gi'Urnd  rule  to  which  then?  aru  fbw  exoBpCiAJ 
that   all  rom[Hmnd   fnu'turex,  the  rt«uU  of  tniUrfrt  \iok*oiM!.  in  wluttli  1^ 
wound  p(  mode  by  the  fragincnis  of  the  bnikeubonG,ehuaid  bttmwdtpnrfvWj 
the  main  vcsmIb  of  the  limb  are  uninjui^l. 

1'.  Fractuttt  by  liirw/  violence  in  whicli  the  lame  foroo  tujurai  UmvA- 
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wirts  and  breaks  tlu*  bone,  are,  as  u  rule,  losft  fuvoiimblt*.  In  such  caw*^ 
tibere  is  ofieii  much  larvratton  oJ\  ami  cj-fravaKntion  info,  Ihp.  aoft  purh.  The 
teguments  may  Ik:  atrij)[iu(l  otT,  jM^rtioiiB  of  the  inuscnliir  belliofi  iimy  |vro- 
de,  and  the  jilaiiee  ol*  areolar  tissue  between  the  ruuseles  of  the  limb  may 
5  torn  and  intiltrated  with  l>luod.  Injuries  of  this  kind  occurriv.g  in  the 
wer  extremity  always  necessitjite  ainputntion.  In  the  upper  limb,  even  after 
*ry  extensive  injui'iefl  of  this  kind,  the  limb  may  often  be  saved,  unless  the 
^ne,s  l»e  greatly  C(>mminat«l.  The  dauL-'er  of  the  operation  in  these  cases 
oea  not  depend  upon  the  degree  of  injniy  to  the  soft  parts  and  bones,  but 
lpi>n  the  proximity  of  the  fracture  to  the  trunk  (see  pp.  k(>  and  3H1  j.  Am- 
mtation  of  the  tliigh  hin;h  up  for  fracture  of  the  femur  is  very  rar*ily  followed 
ly  recovery. 

^,  The  complication  nf  a  eompounil  fnielure  with  the  Wound  of  a  Large 
'oint  is  always  serious,  but  does  not  in  iLself  necessitate  amiiutation,  provided 
patient  l»e  of  sound  eonstitutiou  and  be  placed  in  such  circumstances  that 
"efficient  antiseptic  treatment  can  l>e  carried  out  and  jHn'feet  rest  and  drainage 
niaincained.  If  there  be  much  crushing  or  splint<.rint/  of  the  bones,  with 
Ufci'cration  of  the  sofl  parts,  operative  incerferenee  becomes  nece?*han-.  In  the 
Rower  lirab  amputiition  should  be  performed,  unless  it  be  the  hip-joint  that  is 
damaged,  when  there  will  generally  be  so  much  injury  of  the  ptilvic  bones  and 
their  contained  viscera  as  to  preclude  the  performance  of  any  oiwration. 
In  the  upjKrr  limb,  if  the  bones  are  eoniiuiunted,  but  the  soft  parts  not  too 
tensively  injured,  excision  may  he  subsiituLed  Ibr  aiiJi»utation,  especially  iu 
e  shoulder  or  elbow-joint.  Tliis  operation  is  usually  a  somewhat  irregular 
oceeding,  consisting  nither  in  picking  out  the  shattered  fragments  of  bones, 
d  sawing  ott'  firojccting  and  sharp-puinted  fi*agments,  than  in  methodical 
cision.  In  children  rt-covery  witlntiit  oponitt(»n  nmy  often  be  obtained  in 
that  woidd  1h'  fiMpelesfl  in  tlie  ;idiilt. 

aration  of  an  Epiphysis,  with  Protrusion  of  the  End  of  th« 
Shaft  through  the  Skin,  is  occasionally  met  with  in  young  people,  and  may 
bfc  misLakeu  for  a  fracture  iinjilicating  the  joints  but  in  these  caseSj  although 
the  fracture  is  iu  closii  vicinity  to  the  joint,  the  ai-tiuulation  is  not  affected, 
and  careful  L-xaminution  will  always  j>rove  its  sound  condition.  Kednrtion  is 
difficult,  and  it  is  sometimes  impossible  to  maintain  it  without  sawing  off  the 
projecting  end  of  tht*  shaft.  This  is  easily  done,  and  union  takes  place  reaidily 
between  the  ei)ipbysis  and  the  remainder  of  the  shaft.  In  two  instances  in 
which  I  have  hud  u*  do  this  in  lads — in  one  nenr  the  shoidder,  in  the  other 
near  the  ankle — an  extiellent  result  without  imiminnent  of  the  joint  followed 
the  u|»ei'ation. 

4.  When  one  of  the  larger  Arteries  of  the  Ximb  has  been  wounded  by 
e  violence  that  occjisions  tbe  fructtuv,  or  has  bi-fu  lacerated  by  the  broken 
)one  itself,  there  may  be  copious  arterial  haemorrhage  externally,  as  well  as 
fixtravasntion  into  the  general  areolar  tissue  of  the  h'mb.  In  such  cases,  whilst 
Ihe  patient  is  being  examined,  and  preparation  niiule  for  operation,  dang<^roUH 
of  blood  must  be  prevented  by  the  apjUiciitiou  of  a  touruiqiiet.  For  want 
f  this  simple  precaution,  I  have  seen  very  larg**  and  even  fatal  quantities  of 
blood  gradually  lost,  by  being  allowed  slowly  to  trickle  from  the  wound. 

The  treatment  (if  this  complication  wdl  depend  upon  the  amount  of 
OXniorrliage  and  the  fiize  of  the  vessel  wounded.  If  the  vessel  be  small  and 
fche  bleeding  slight,  elevation  of  the  limb  and  the  application  of  cold  may  be 
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tried.  If  these  fnil,  or  if  ttio  lia^morrhage  be  mure  copious,  the^H^H^ 
shoald  freely  cjilarge  the  woiiml  mid  eiiden\  our  to  ex|Mjfle  ihfr  Artt^rr  *i  ih* 
bleedinu:  point,  iind  i»|tp!y  a  lipitnrc  to  the  vp.<**f!  bIkiv^  unil  Ul'-  -a  rf 

iojurj.      Owing  t(»  tho  diHpliiconient   of  thr  purifl  nnd  the    •  "  uf 

tht*  tissues  with  bUxtd,  it  nmy  be  iinpoHsihle  to  find  the  injurtKl  rond 
['ndcr  theHu  rirciuiiKtnncoH  the  search  sliuuld  nut  bu  prolonged  to  mohia 
extent  an  niateriuUy  lo  imretise  tho  diHorurunisntion  of  the  limb,  but  ampoution 
ithonld  bo  pr*i-(nniitil. 

Sfctnuhtnj  hfrmorrharjf  occurrinir  in  the  course  of  Irenlmonf  of  a  con 
friictnn.'  of  the  lower  extremity  is  very  rnrc  ;  if  alitrht,  it  mny  be  urrcttcH 
I'levniion  and  pit^asure.  Should  those  ainiplu  meo«nret}  tail,  the  Mur^^aoD 
l>e  gnided  by  tlie  rondiii»m  <»f  the  wonnd.  If  this  he  favourable  it  mhf>uld  bf 
enl&rf^Hl,  and  an  utt(mif»t  mado  r<i  iijcrature  the  vckhcI  at  the  bloMlinip  poioL 
If  this  ahould  nut  siirccrd.  or  if  rhc  ^eptir  uonditinn  of  thv  mmnd  randtrtJM 
nttcmpt  imf)06silile.  the  main  artery  of  the  limb  »ihoidd  Ih}  ti<*d  at  a  U|:iitf 
level.  Thus  in  many  cases  lif^Uire  of  the  HU]>erfiuiid  femoral  haa  been  mocMf 
folly  adopted  in  caaeD  of  secondary  hwniorrha^'  complicating;  a  compQMld 
fmcture  nf  ihe  le^.  Amputation  should  be  ikdayed  until  aftvr  the  eonaeciiUit 
rmployuient  and  failure  of  other  methods.  iVtirttr  <iould  hii*  r«*o«*rt!<»H  «CM» 
of  com|>oiind  fracture  nf  the  Icjj,  fompIieut<?d  by  ieoondary  havi  ^nm 

the  anterior  tibial  artery  on  the  2r>t,h  day,  in  which  he  succes&ii..-,  -n-ii 

both  end«  of  the  vessel  thronjfb  a  free  incision. 

&.  Oomminntion  or  SpUatorin^  of  the  Broksn  Bona  iaftlniiyiiit  ^  i>  <;;• 
compliiation.  luir  if  dniiiiii^'o  can  Ik*  cHtublishcd  imd  decoTiip*«iiioii  pn'vrnt«^ 
it  is  r<»b^)e(l  of  moat  of  itn  dang»^rs.  Should  the  wound  iK'comr"  vipiir,  ^xut- 
flive  suppuration  wilt  set  iu  ;  the  splinteiii,  if  completely  or  nearly  deUa'btfii, 
will  losti  their  vitality^  and  not  only  produix*  much  trritatmu,  Iml,  if  nonNttn^ 
will,  on  their  ivmovnl  or  aeparatiou,  ie4ive  the  member  shortraed  ud  pv- 
maneucly  deformed.  The  treatment  of  auch  cqsc&  uitl  depend  an  the  wM  of 
the  injun*  and  thr  extent  of  the  comminution.  Compound  and  comninsM 
frvcturefl  of  thr  femur  may,  except  when  oocurring  iti  tlie  upj)er  thinl,|reti0fellf 
bo  looke<l  upon  as  cmo«  for  immeiliate  amputation  (see  p.  Uo8) ;  tl)«  onlycibff 
exceptionn  bciD<;  nben  the  comminution  is  triflin}?.  the  splintrm  lante  and 
lying  in  the  axin  of  the  bone,  and  the  subject  yonnjr.  In  th**  arm,  foimw* 
Mid  luuid,  and  in  the  k%^  pn>vide<I  the  knee  and  anklo-jointfi  bo  not  iavDlv«L 
much  may  be  d<»nc  in  the  way  of  rentoviug  Hplintera  of  detacbed  bone  tad 
sawing  off  amoothly  the  nijrged  ends  of  the  main  frnpraentft.  The  \uf^ 
attached  and  "Bcx>tndary  **  pieces  Khoiild  Ix*  left,  as  thry  will  tlirt>w  oat  nUni 
and  bec<ime  bnitrcwwB  of  aupj^ort  to  the  broken  bone  (»«•«  p.  it.Vt^  If* 
€<■  '•  quantity  "f  splintered  bone  httve  been  '   from  a  lim^ 

vw-  !•('  tidcen  thill  in  puittog  up  the  fracture  t"M  'O  eatcosiaa  1* 

not  muintninod.  Nut  a  pip  be  left,  which  fannot  l)o  hlhd  up  bj  new  faoM;0^ 
A  vrrHkenf<j  limb  rcjinlt..     It  ix  lietier  to  place  the  Uiiu**  in  pro|Mrr  afipontiA 
kd  to  let  thi'  patient  recover  with  a  idiortent'd  but  strouii;  and  otluTwbe  wt^ 
limb. 

ti.  In  the  I'juv  of  a  bad  Compound  Fracture  raqniring  AjBpata^^ 
low  down  in  a  l^imb,  with  a  Simple  rractnre  high  up.  Bfao«l4^| 
amputation  Im^  pcrfornit?d  al«tve  thi-  coujjKMiud  and  U-low  !'■■  -i'""'^  ImIM 
or  above  Iwth  ?  The  answer  to  this  roust  dep<*nd  on  the  wi  (lia  !(■■] 

between  the  fVaoturbs.    Huppoee  that  there  bo  a  badly  commmutcd  and  o^ 
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ind  fracturcT  of  the  lownr  third  of  the  le^j,  with  h  simple  fracture  of  the 
of  the  thi^h  ;  or  u  crash  of  the  haml  or  furtnirm,  with  simple  fracture 
the  miildle  of  the  humerus.  The  [iroper  eourse  to  adopt,  if  the  iutermediato 
|KirU  are  sul^cientl}'  sound,  ifi  to  remove  the  limb  just  above  the  lower 
;t4ire,  the  upper  fracture  beiag  treated  on  ordiuaiy  principles.  But  if  there 
extenflivc  bruising  of  the  limb  with  deep  extravasation  between  the  fractures, 
leu  it  would  clearly  be  useless  to  amputate  I<nv  down,  as  not  only  would  the 
iump  have  to  be  formed  of  severely  injured  tissues,  but  if  septic  infiammatiou 
In  ut  tlie  sent  of  operation,  it  would  speedily  spread  upwards  lo  the  higher 
^urv,  coDverting;  it  into  a  compound  one  of  the  worst  kind.  In  such  cases, 
icrefore.  the  projier  course  is  to  remove  the  limb  at  or  al>ove  the  line  of  the 
itrher  fnu-'ture, 

7.  Thv  com))licacion  of  a  Dialocation  high  up,  with  a  compound  Frao- 

,tnr«  low  down,  is  not  so  serious.     The  dislocation  havinjj^  l>een  (vduced,  the 

•tUTc  is  to  be  treated  according  to  the  principles  already  laid  down.     If 

itution  be  required  it  may  be  safely  performed,  as  in  a  case  under  ray  care 

years  since,  in  which  I  had  occasion  to  amputate  the  forearm  of  a  young 

in  for  n  bad  crush  by  machinery,  the  case  being  complicated  by  a  dislocation 

the  humerus. 

In  Home  cases  in  which  there  is  great  doubt  a^^  to  the  possibility  of  saving 
le  limb,  especially  in  compoand  fractures  nf  the  upjxT  limb  uiid  foot,  the 
injured  (tart  way  be  dressed  antiseptically,  and  amputation,  if  necessary,  per- 
fdrmod  at  a  later  period.  The  exclusion  of  putrefaction  will  prevent  the 
fleptk  fever,  the  spreading  inflammation,  and  the  dmigers  of  general  infection, 
which  in  farmer  times  made  it  safer  to  ]>€rform  a  primary  amputation  in  all 
in  which  the  prospects  of  recovery  without  operation  were  very  doubtful. 
Treatment  of  Comtoi-nd  Fuactviie. — In  the  management  of  a  compound 
■ture,  more  especially  of  the  lower  extremity,  special  ap|>ar»tua,  such  as 
ntyre's,  Thnmas's,  or  bracketsplints,  swing- boxfra,  and  fracture-beds, 
often  neoeBsary,  in  order  to  obtain  access  to  the  wound,  and  to  phice  the 
in  the  best  position  for  uuion.  In  many  cases  the  starched  or  plaster 
may  very  advantageously  be  used  ;  but  it  i^uires  caution,  as  swelling 

[uent  strangulation  of  the  limb  may  take  place  under  it. 
^■"We  several  points  tlmt  re<]uire  special  attention.     These  arc  :  1,  the 
:  and  the  Management  of  Protruding  Boue  ;    2,  the  Management 
t.i  -  ,    ;   vi-s  ;  a,  the  Treatment  of  Oozing  of  Bhwd  ;  4,  the  Treatment  of  the 
Wonnd. 
1.  The  Aadnctioa  of  compoand  fractorea  must  be  accomplished  with 
le   same    care    and    gentleness    as    that  of   simple  ones.     In  the  majority 
ciML's.  uo  great  difficulty  is  exjK-rieuceil  ;   and  after  reduction,   the   limb 
hfuld  Ih;  places!  on  a  weil-paddcd  splint,  projwrly  pn>tected  in  the  neigh- 
lood  of  the  wound  with  oiled  silk,  bo  as  to  }>revent  st>iling  of  the  [»ads 
blood  and  discharge.     In  ttome  cases,  however,  considerable  ttifficnlty  arises 
the  reduction,  from  the  jinitrusion  of  one  of  the   br<:>ken  fragments  which 
been  driven  througli  the  skin  at  the  time  of  the  accident,  or  from  careless 
ingof  the  limb  in  carrying  the  patient,  or  else  from  the  muscular  contrac- 
rging  the  lower  fragment  forcibly  upwards.and  thus  causing  perforation 
integument.     The  protruded  bone,  after  being  carefully  cleaned  with 
iti»eptic  Kohition,  must,  if  piiysible,  be  gently  replaced,  by  relaxing  the 
of  t}»e  limb.    Sometimes,  however,  it  is  so  tightly  embraced  by  the 
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skin ,  tliKt  enliir^vniL'tit  of  ilic  wound  becointis  neccHi^ary  bi-fotv  it  can  be  rephwi 
Id  other  casc^.  aj^Rin.  reduction  c-onuot  be  eflected  ui*  maintained,  ohIgs  tl 
ftharp  and  projoctiii};^  ptjint  uf  Ifoue  l>e  sawn  off.  The  liml>  as  1  have  fooiKt : 
Kc'Verul  c>i8t£  ill  vvhir*|j  it  has  hwii  iiec*«s»ary  t<>  huve  renmnM*  tx*  thi»  |iroocdaf 
is  not  nltiumii  !y  wcakriioil,  or  nn  ejisarily  shortened  hy  it. 

:*,  In  the  Management  of  Splinters  tin-  Surgeon  will  Ik.'  ^ided  bjr  tl 
circunist^incrR.  If  tJic  sphnter  tic  cxtmpletcly  Kxhh*  nnd  small  it  u  alva 
bett^*r  removed.  If  it  be  very  large,  two  inches  or  wore  in  lenjrth,  forming  : 
fact  rather  it  rni^Miient  uf  the  binie  than  u  aplintitr,  ii  uiuy  Ik-  left,  even  wlii 
uouipletely  li>oiM^  If  a  Hpliiiter  ia  still  attached  hy  periimU'iim  it  may  tMoally 
be  sJcIy  left,  vwix  when  siiitill. 

H.  Treatment  of  Ooxing  of  Blood. — In  ctidcti  in  wiiich  there  in  i*rid 
noimponHnt.  vt^i  1  woiindc<l,  hl«MMl  ..ften  continues  to  ooxi*  )*lowiT  fn»ra 
wiiund,  and  it  becomes  a  quefitiou  whether  anything  hhould  U*  done  to 
it.  The  only  me;ins  at  our  comnmnd  are  elevation  of  ih**  limb.  cold,  and 
pn»88nre.  The  two  former  of  these  umy  be  resortwl  to  whenever  the  ii<Kiiij( 
may  M-em  suHicient  to  render  tt  necessary,  but  jirettsun^  should  b«  avoided  C 
pofifiibio.  The  i>lood  is  c(»min^  in  all  probability  from  tlic  deep  partu, 
often  from  tlie  I>one  itaelf;  prewua-,  therefore.  cHUiiot  be  applied  to 
hieedinfr  surface.  If  applied  <xtenmlly  it  merely  aiiiw,*  the  intermascuitf. 
splices  and  the  cnvity  of  the  wuund  to  Ijc  distendetl  with  blottd,  and  itfa 
decompo(*ition  follow  the  eon8c/|ueneeft  are  mtjst  aerions.  The  fM»zin|c  will 
always  atop  by  it^f-lf  after  u  few  hours,  and  if  tlie  |mtietii  KhoDld  lo«w  a  ff 
oiuiees  of  IiNmhI  in  tluii  way  it  is  l)etier  than  havinfr  the  sinir  qoxnttlr 
vxtravasatcd  into  the  limb. 

4.  Treatment  of  the  Wound.— Alter  reductiim  the  jfr^-at  object  ii« 
if  poo&iblc,  to  obuiia  union  uf  the  external  wound  by  the  first  inteiitinn  orb; 
healing  under  u  ^'uij,  thus  convening  the  compound  int<>  n  simple  fractoff 
and  avoiding  the  danger  of  suppuration.  If  the  wuuml  \k  Hmall,  dvao-cok 
ami  i^oiiiione*!  by  the  protrusinu  of  the  frajjimnt  rather  than  by  the  din* 
violence  which  oceasioned  the  frwctiirc,  we  may  hopL'  to  suct^od  in  oar  obj»fl. 
lu  oixler  to  do  thi«  the  wound  umst  on  no  ac4'(>unt  U'  wti^htd  with  im\k 
water,  which  would  materially  inen'oso  the  risk  uf  decom[Misitiou  taking:  1^ 
in  the  extraviiKatcfl  blood  or  serum.  If  an  cflicieut  untit^.*[iiic  solution  be  ^ 
hand,  such  as  cnrlmli<i  lotion  ( 1  in  I'O),  jvrehloride  of  mercury  <  I  in  W^)* 
or  tincturi'  of  iodine  (5ij.  to  Oj),  the  wound  and  the  sntTouudim:  akinshuctf 
be  clejineil  with  thin  and  allowed  to  dry.  If  no  such  meaiih  are  at  hiuuLUv 
blood  shitutd  l»«  wijwd  nway  with  a  clean  dry  linen  rut;.  The  o|ieninK  ii«5 
then  be  clostnl  in  a  way  rociimmeiided  by  Astley  Cooper,  by  applying;  to  it  • 
piece  of  lint  fttMike<i  in  the  bliKMl  and  allowing  it  to  dr)*.  A  l»Kter  plan  if  ^^ 
itml  the  wound  with  lint  fnoAkt'd  in  eolhKliun  or  Htvptic  (;olloid,  or  in  tTOOpaV* 
tincture  of  U^n/uin.  In  this  wny  un  artificial  scab  may  Ik-  fonned  buwil^ 
which  union  may  take  place.  1'he  da'Kfiing  should  U-  left  nndistnrbed  oflC^ 
it  looecDS  of  it«.*lf.  at  the  end  of  a  week  or  two,  when  the  wound  will  pruUtf5 
l)e  found  U)  be  clotted.  If.  however,  the  patient  after  a  few  days  bc|riitf  W 
mmpluiu  f»f  puin,  if  the  temjKjntture  riseK  and  the  U*fj^  lMH;omr«  rod.  bat  ^^ 
inifllen.  the  enn^t  riiuxt  at  uneti  be  remnvit]  ;  und  if  put  flows  fmoi  bduiiii^' 
it  is  wifer  at  one*;  to  euUrge  the  wmmd  fa'ely. 

8uppoiuuK  the  cane  to  U:  one  in  which  f^^m  the  size  of  the  woqjkI,  or^kt 
iMOOunt  of  awellin^,  it  is  evidently  impoasible  to  ho[H.*  to  ch«e  the  wooad  I9 
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tabbing,  th<>  Snrire<>n  must  then  be  p^iidcd  by  the  same  principles  as  in  the 
tn-jitment  of  miy  orhor  n|>en  wound.  The  objects  in  view  are,  1.  To  clean  the 
■riiund  thontuiihly  ;  '}.  Tn  provide  j»nod  dmina^re  ;  :1  To  prevent,  decomposi- 
tion of  the  discharges  and  iDfeetiou  of  the  wound  ;  and  A.  To  maintain 
fc«-'rfect  r<«t. 

F  It  is  better  in  all  oafieB.  whatever  mo<le  of  dressiof?  it  is  intended  to  adopt, 
io  f^iinge  the  twund  out  with  somf  antistptir  i^otuimu  as  by  this  means  any 
Hirt  which  may  have  been  forced  into  the  wound  at  the  time  of  the  iiccident, 
tor  have  ndliercd  to  the  bone  if  it  have  been  pnttnided,  may  be  washed  ont. 
PThe  best  solutions  for  the  purpose  are  carbolic  acid  and  water  ( I  to  20)  ; 
kolntiou  of  pcrchloride  of  mercury  (I  in  Iimmi)  ;  tincture  of  iodine  and  water 
Ml  to  80)  ;  or  chloride  of  zinc  (2o  ^rs.  to  an  ounce).  The  skin  round  the 
iMoiind  must  also  be  cleuned  with  the  s:ime  sohitittn.  En  syrinj^nnj;  out  the 
lufund.  u  glass  syrinp.*  with  a  piece  of  stiff  india-nd)ber  tubinj;  on  the  nozzle 
isliould  be  used.  This  will  penetmte  all  parts  of  the  wound  and  ret  is  not 
ttkul  enough  to  force  its  way  amongst  sound  tissues.  Tfic  lotion  must  be 
^Mrrd  to  flow  out  freely,  so  as  to  avoid  injecting  the  surrounding  lymph- 
^H^Barith  the  irritatinjj:  or  poisonous  antiseptic.  In  many  compound 
^^HRi  the  air  geiit  sucked  in  by  the  mt>vements  of  the  lind),  and  can  be  felt 
fcrepilatin^  in  the  siilnMitancous  tissue  for  some  distamr  on  t-ach  side  of  the 
[vitmnd.  In  these  ca^cs  it  is  not  ueoessttry  to  force  the  solution  as  far  as  the 
liiir  hss  c<>ne,  as  the  latter  seems  to  deposit  its  dtist  close  to  the  wound,  where  it 
[nin  i*usily  be  reached  by  the  disinfectant.  If  the  wound  is  many  hours  old  or 
Iven'  dirty,  it  is  well  to  put  into  it  some  iodoform  in  crystal  to  eusurc  a 
Hn  permanent  disinfecting^  action.  Having'  cleaned  the  wound  thorouL'Idy, 
wfm^utn  micst  f>€  maih  for  ffficieni  drainage.  In  many  cases  the  wound  is 
f  lirgr  etiongh  to  allow  of  perfect  drainajre  ;  if  not,  it  may  be  enlarged,  but  it  is 

•cjrecly  ever  justifiable,  however  large  the  wound  may  be,  to  insert  stitches. 

If  the  skin  is  maoh  undermined,  a  cftunter-ojM'uing  may  often  be  made  with 
EfulvautA^e,  and  a  dnnuage-tube  inserted.  Th\i  fnm'e/ttion  of  (ier^jmfwsift'on  of 
W»  ditu-fMsgrtt  ttrut  infrctimt  of  the  tcoutui  is  carried  out  by  one  of  the  methods 
jtif  dressing  already  described  iu  the  Chapter  on  Wounds.  In  most  cases  the 
B^veon  will  adopt  that  methtxi  of  antiseptic  dressing  which  he  commonly 
^^P  for  wounds  in  general.  The  mere  fact  that  the  wound  is  connected  with 
|b  broken  bono  dons  not  necessitate  any  s|»ecial  mode  of  treatment.  The 
itArbr.'lic  gauze  dressing  gave  excellent  results,  but  for  reasons  already  given  it 
■haft  l«en  largely  replaced  by  the  sal-alembroih  and  doable  cyanide  gauzes, 
kWiih  pussess  the  great  advantage  in  the  treatment  of  compound  fractures 
^Ht  tbe  first  dressing  can  often  k*  left  undisturbed  for  many  days  or  even 
veeks.  For  the  wimo  reason  the  dry  absorbent  dressings,  such  as  iodofonn- 
wooL  salicylic  wool,  suhliraate  wood-wool,  etc.  give  excellent  results.      In 

Lppljing  the  dressing  tbe  gauze  or  wool  should  l>e  wnipped  smoothly  ronnd  the 
'limb  in  sheets  so  airanged  that  the  dressing  can  be  opened  when  it  re^piires 
ichanging,  while  the  h'ml>  is  lying  well  8upporte<l  and  in  a  comfortable  (wsition. 
[Tims  tn  the  i-asc  of  a  fracture  of  the  leg  treated  by  CHine's  lateral  spliutji, 
edge  of  the  dressing  should  he  under  the  internal  splint,  so  that  it  can  be 
without  disturbing  the  fracture  while  the  leg  lies  on  the  outer  splint, 
dremings  must  be  held  in  position  by  the  splints  ;  no  bandage  must  be 
i>n  under  tlie  splintit,  wa  it  is  imjiossible  to  do  this  without  disturbing  the 
uf  the  1>onu,      In  some  cases  the  abundance  of  the  serous  discbarge 
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renders  it  oeccsgarj  to  change  the  dressiu}^  at  the  und  of  lweuty-MHRR[| 
Often,  however,  the  tintt  dressiug  c«a  be  left  undisturbed  fur  tiro  weektor 
more,  when  the  wound  will  bo  found  to  have  hoalcd  ok  if  under  a  scab.  If  Mi 
discluki'go  have  BOiikvd  thron;;h  the  dretisin]^,  ami  if  tliere  lie  fK*od*tm  from 
pain,  no  exct-Ksivf  elevation  of  temperature  and  no  impnirnH'nt  of  tJn?  oircoU- 
tion  througli  tliL'  extremity  of  the  hnib,  the  Surgeon  uiJI  tie  wim'  tu  Usare  tlic 
drcs-sin^  tpiite  undisturbed.  Freqncnt  dreSKiu^  niity  undo  mnch  nf  Cho  jpocid 
done  by  the  prevention  of  dccom{>ositiou  :  for  tho  frroatest  can*  cairaot 
prevent  fiomt;  damage  tu  the  8U[ieriiciaI  hluod  clut  and  the  growiug  j^muda* 
lion  liKHue. 

Tbi'  spUnts  applied  to  u  cuni{Mmnd  fracture  shuuld,  a«  far  fi«  puwiye,  be  m 
arruugod  that  the  da'i»iug  can  be  ohan^-*!  without  removing  them.  Witib 
this  object  tlie  method  suggested  by  Pan!  of  Livcqxxi)  will  be  found 
useful.  Stnps  cf  soft  iron  covered  with  iudia-rnbbor  are  bent  §»>  aa 
rately  to  fit  the  contour  of  the  limb.  Tbcae  are  fixed  to  the  limb  by  a 
or  piuater  of  Paris  bandage  inLerrupt4.*d  at  the  position  of  the  wuaud, 
educes  ttcin^  seaktl  with  a  mixture  of  ItcuVwax  and  carbulir  oil  to 
diflchargc  from  ^cttini^  between  the  splint  and  the  skin.  Tho  wound  ftod 
skin  around  it  are  thus  exposed  for  the  application  of  the  autiAeptio 
Splints  made  of  ^wrforatcd  zinc  may  in  the  wmie  way  bo  puririod  and  otkdoMd 
in  thedrtAsinp.  Packinif  the  limb  in  a  fracture-box  wilIi  finwdiut  iiii(>re^al«i 
with  |>erchloride  of  mci'oury  is  a  cheap  and  efficient  mode  of  trcMttniriit 
recommended  by  Thomas. 

The  o[xMi  treatment,  the  iiKlofurm  treatment,  ant]  the  applicftUon  of 
terebene  and  oil,  or  earlwlic  oil.  will  al^o  ^ivc  jjood  n-KUJU*  if  car  '  rrwd 

out.     The  dri'Sfiinpi  may  be  chan^^ed  wit.h  little  or  no  diHturbanir  loib, 

and  thus  ^'uo<l  rest  is  maintained,  but  the  prevention  of  putn^fncttrm  u  doC  m 
certain  as  in  ihe  methods  mentioned  al>ove. 

If  decomposition  lie  prevented  by  one  i}t  tlie  above  means,  and  }(oud  dnunaiEe 
and  rest  tre  maintained,  suppuration  will  be  prevented  entirely  ur  retlocwl  U 
an  in&i;^ni6caut  amount  in  tlie  ;rr6ai  majority  of  ca«e«,  and  reoorery  will  \aki 
pla^x^  with  but  little  more  c^juatitutional  disturbance  than  in  a  simple  fmotort. 
L*nion  is,  however,  in  many  cases  delayed  for  a  week  or  twit  hryond  ttic  \XJV^ 
which  i»  Kunicieut  for  tlic  cnre  rtf  ii  &iiuple  fniclure  evtsn  in  ca.'ics  that  du  wet) 
in  other  rc«|iecta. 

('usi'iiR-AiiONB  UK  Coui*ou:«i»  FhAiTL'UKfi.— Septic  Zttflammation  aad 
Suppuration. — Thin  may  arise  from  failuiv  of  the  auiiHe^ttic  mfiuiN  i-iupkiTHl, 
<jr  the  .Surr;eou  may  Ik'  ho  placed  that  he  has  not  the  ne<:ejttary  materials  M 
hand  with  which  to  umbrtake  efficient  antiseptic  treattuvnt.  UiuW  %htm 
circumstances  the  progreait  of  tlie  case  will  depi'ud  ver)'  mtuh  u|)on  ibe  nalon 
of  the  injury.  If  tlie  wound  be  of  initutlicient  size  to  afford  )n*im\  dninii|« 
the  inlermuftoular  plancK  may  iKcome  widely  infiltrated  with  b^Hxl  aai 
intlatumatjjry  exndatiou  ;  and  as  deoom^KMitiou  -ipreads  in  thu.  difhH 
HDppomtioD,  witli  ^reut  bwelliu^,  paiu  aiid  tension  will  Us  uti  up,  MVootpttBtoJ 
by  severe  constitutional  disturttance.  {Hiasibly  endiu^r  vptvdily  in  fiital  aepck 
iMiiMonius.  or  at  a  later  peritxl  in  pyiemia.  irtbewonu'l  be  lar^^cr*  aUcMrlof 
free  exit  to  the  citTBVusated  blo(.Kl  iwid  t<  < -nt  inflammatorsr  exodatM^ 

the  suppuruiion  may  remain  limited  tu  Oi  nod  b«  aco(Mn|«oi«d  by  b«l 

ili|i;ht  Kwollint;  of  the  limb  or  coniftitnlioual  disturbanoe.     U  141,  I  Mieve^ 
f  the  frve  vent  ihiM  afTonied  t^i  the  di^hursrcft  ibat  somi?  of 
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■rrtrst-lookiz))^  cases  of  comfwutid  fracfcure,  especially  of  the  leg,  cventnally  <1«« 
ifcc  best. 

I  SImiuU  R<*pfcic  inflftmmatidn  and  suppnmtioii  occur,  nn  endeavour  must  l»e 
Ebiiide  to  mofierntr  fhr  mfhimiUdlioif  and  lessfn  the  constitutional  di^tnrlKtnce. 
EThis  is  t>e8t  eflfecUMl  bytixiiit;  the  limit  on  n  splint  in  such  a  wuy  that,  altliougli 
Hw  wound  can  bf  dressed,  the  apparatus  hIiuII  l>e  left  uudi8lur1>ed  as  loti^^  as 
bMsible.  The  ,i^cat  art  in  tiie  treatment  of  a  comp^mud  fracture  under  these 
B^HBD^Unccs  oonsistR  in  not  disturbing  the  limb  ;  for  days  or  even  weeks  it 
^^tometitiies  ud\untu*;L'0U!9ly  ha  left  witiiout  interference  when  once  it  huH 
ppen  carefully  put  up.  Sliould  dift'used  swelling  take  place,  the  wound  become 
Uou};hy,  ami  mnch  intiummatioii  h^  set  up  in  the  limb,  this  may  be  moderated 
py  the  application  of  warm  antiseptic  applications,  the  best  being  boric  acid 
ibit  moistened  in  irarm  boric  lotion.  The  part  should  he  elevated  and  but 
fchtly  coverwi,  the  bed-cloLheR  bein^  well  raised  by  means  of  a  cratUe  so  afi 
Boi  Ko  press  tin  the  iinib  :  care  hein^'  taken,  at  the  same  time,  that  the  Imnd- 
kgi-^  be  applied  Uvisely,  with  only  a  sufficient  degree  of  force  to  rctJiJn  the 
Umb  upon  the  splint,  as  inflammatory  infiltration,  which  raijifht  rapidly  induce 
brangnJatiou  of  the  psirt,  ik  apt  to  ensue.  The  constitutional  irritation  must, 
■o  finbdued  by  the  adminiRtrution  of  opiates,  together  with  an  aperient, 
kp'Areii  frftni  time  to  time  dnrinj^the  tirRt  few  days.  A  moderate  and  cooling 
it^imen  must  Ik*  employed,  und  the  patient  must  be  distuilted  as  little  Jis 
BMsible.  In  many  cases,  if  he  be  addicted  to  drink,  symptoms  of  nervous 
^BlAtJ«>n  siKtn  come  on  :  in  these  circumstances,  it  is  of  great  moment  that 
Hpport,  and  even  stinm]ant«,  be  freely  given  ;  they  must  he  allowed  from  the 
Sht  Hnit,  and  increased  in  proportion  to  the  depression  of  the  patient's 
■trength. 

\  If  then;  be  much  bruising  find  extnivasation  of  blood,  great  t<'nsion  of  tlie 
pbnb,  followed  by  sloughing,  will  take  place  in  the  neighbourhood  of  the 
Itoound  :  free  incisions  are  then  required  t-ti  remove  the  tension,  and,  hy  letting 
1*1'  I  decomposing  blood  and  pus,  to  lessen  the  risk  of  gangrene,  and 
l«i  -     ilic  fever  resulting  from  the  absorjytion  of  the  products  of  putre- 

nction.  If  this  be  not  done,  deep  infiltnitiou  takes  place  through  the  areolar 
baoes  nf  the  limb,  and  the  most  extensive  local  mischief  mar  ivsult,  pyicmia 
ptJitg  almost  certain  to  enpue.  As  soon  as  suppuration  is  fairly  estahliKhed, 
I^BtatatfoDS  of  boric  lint,  wet  salicylic  wool,  or  thick  moist  nukmu  dressing 
^^Bd  be  applied,  and  the  wound  may  \ye  sprinkled  with  iodoform  ;  the 
^^Biring  of  matter  must  be  prevcnt<'d  by  making  connter-oiK'nings  where 
PPbirf,  and  liy  attention  to  the  p<i&ition  of  the  b'mb.  The  wound  most  tk* 
■hiqaently  ftyringf^d  with  carl>olic  acid  h>tion,  Condy's  fluid,  nr  aome  other 
■ikiieptic.  The  fraf-imv-apparatuH  munt  be  kept  Kcrupnlously  clean  ;  the 
Ptiiiki'ni  changed  its  often  as  soiled,  and  tlie  pads  well  protected  with  oiled 
blk.  During  tbiH  period  various  complications,  such  as  septi'^wmia,  pywmia, 
hta|^rla*,  iutlamiuntiou  of  the  lym[>hatics  and  veins,  and  septic  pneumonia, 
^Hni  U>  occur,  requiring  special  c<msideratioo  and  treatment ;  so  also,  if  the 
^^^^^■b*>  abundant,  symptoms  of  hectic  may  come  on,  requiring  the  free  U8<> 
^^^^^011^^  ^^^^  ^^^^'  administration  of  the  mineral  acids  and  other  remedies, 
^^HOn^  to  cinMiniHtuncea.  As  the  conflnement  to  l>Gd  ia  necessarily  very 
^^^Bg«d  in  the«e  oaaL«,  often  extending  through  many  weeks  and  months, 
^^B|«t«  of  the  patient's  Imek  should  be  attended  to.  and  he  should  early  l)e 
PHW  opon  a  water-cushitm  or  beil,  \viii  sores  supervene.    As  the  wound 
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gimdnftllj  Ittsiilfl,  it  mav  be  drtifflod  with  somo  Etimulating  lotian^^^^^H 

Septic  OateomyAlitis  wns  formerlv  a  wry  cumnion  complimtiim  o( 
compound  fnicLnros,  but  sinw  th*.*  introduction  of  aiiliM.'ptic  drasjog  U  i» 
very  rarely  met  with.  ITio  ptttholojrr,  prmptnnis  and  trcatnieat  of  tbw 
condition  nrc  dci^crilM^H]  iu  titt*  ThnpttT  <>n  InHummation  of  lione  and  lU 
Em-els  (V..I.  Il.Chiip.  XLVI-). 

Hecrosia  of  tli«  Bnda  of  tha  Fragments. —In  compound  fVactvrv  ia 
wliich  fiiijipiimtion  hiis  occurred  the  bon**  will  ofi4^n  >)«  olwu-rvud  lying  white 
and  bore,  bathed  in  puH,  at  the  tiottom  of  the  wound.  Hut  rvvtx  in  tins 
api»arently  unfavourable  condition  it  may  n^oover,  inunulntiona  gradaalW 
aprioging  up  on  its  Hurfaoe  and  covering  it  in  ;  in  other  taisca,  nccrana  lakci 
platt',  and  [icrfect  coutmh'duti(»n  doe^  not  occur  until  the  dead  boiv  kM 
•cpitratcd.  Curling  has  shown  thnt  those  portionit  of  uecrotted  bon«  whidi  aiv 
conne<*tcd  with  the  lower  fraifiiK*nt  mtv.  slower  in  detaching  thetnHtht'*.  U 
aome  instauces  a  large  quantity  of  provinionul  callus  i^  forriicsl.  in  whicli  tiie 
ncM^roaed  bone  is  embedded,  o[>enings  remaining  through  the  «hGll  thua  fonuhJ 
for  the  exit  of  poa.  In  such  atses  it  may  1)€  necesaary  to  cat  away  aome  of 
the  new  bone  to  extract  the  nc<To«cd  portions  when  they  are  loose  ;  bat  no< 
uucommnnly  amputatinn  UxMjmea  ner.'essary*  from  the  powers  of  the  patiial 
bcinc  unnltlo  to  carry  him  throu^'h  f^.*  pniluiiL^ed  a  struggle* 

The  time  required  for  the  conaolidation  iif  a  tN>mpound  fnictun  ia 
which  HuppumLiun  has  taken  plua-  varies  *rreatly.  according  to  the  amotnit  ol 
injury  done*  to  the  bones  and  soU  parta,  and  the  age  and  cotistitation  *>!  the 
(iiiticnt.  In  the  most  favourable  circumHtaucee,  it  requires  double  or  ttrbk 
the  time  that  is  necessary  for  the  utiiou  of  u  simple  fractuiv.  S^  suco  » 
some  union  haa  taken  place,  the  limb  should  U-  flnnly  put  up  iu  gatt»-pt(tfca 
fir  leatlier  splints,  with  h  staix^hed  or  pla«iter  tiandage,  so  as  to  enahfe  tW 
patient  to  be  tAkvn  out  of  bed,  to  change  the  uir  of  his  rotim,  and  tiois  ta 
keep  up  hiA  !:cuonil  health.  In  fitting  these  splinu.  care  must  t>e  Ukcn  t» 
mtiko  an  nportnre  (ipp«witi*  the  uoiind,  through  which  it  uwy  1*  dreaeil 
(Kig.  IC;;). 

Secondary  Ampntatioa  may  become  necessary  from  the  ocourmm  <' 
traumatic  gangri'ue,  and  then  it  muHt  be  done  iu  acc<:»rdancc  witli  the  pris- 
cipU-it  already  liiid  down  whfii  s[)eaking  of  that  (i[)eratiou  ;  it  -  '  «»• 
siotiidly  p<Tf<>nned   in  (he  ho|K*  of  pn*veuting  pya?mia  when  ■  pdc 

onteomyelitiH  hiw  wl.  in  ;  but  more  fKypn-ntly  it  i.-*  required  froiii  Utluiv  of 
the  powers  of  the  pntiont  in  consequence  <d'  septic  fever,  iuducxnl  by  abaorpikiD 
of  the  pruduct«  of  putrefuctiou  from  the  wound  and  the  iutiltmlod  piiv 
around,  or  by  hectic  rcsutijng  from  chronic  suppuration.  Iu  these  cimiD- 
stanc^es,  by  removing  the  sfMirci*  of  the  mi»i:hief  in  linn?  and  seizim;  au  inurnl 
when  th*'  fever  is  at  its  lowi-j^t  jxiint,  the  patient's  life  will  w  -tWlitT  tv 

preserved  ;    the   tt-wull*  of   tH-e<mdiir\'   unipiitatnio   for  coin  icCuft  » 

ihcfK'  CMudition»  being  liy  no  means  aufavourn)>le.  ludi.i'd  u  u  nsasaricaUv 
liow  «.|)eedily  (he  constitutional  symptoms  subside  after  ilie  remoral  of  Ua 
sounx*  t>i>m  which  the  ub^trptiou  nf  !ikptio  matter  is  taking  place  :  cbe  pirtMi^ 
ofti^u  sleeping  well  and  taking  his  fcHHl  with  apftetlte  Ihv  tlay  aft«r  tk 
operation. 

TIm.'  priiprr  jieriiKl  to  cho^we  for  the  jK-rfonnanoc  of  sei-xjudan*  ainpntatiua  4« 
the  carhcr  stages  of  the  injury  is  often  a  most  critical  point.    As  a  ru(r  n  mat 
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»e  stated  thnt,  if  the  limb  be  not  removed  daring  the  first  twenty-four  honrs, 
ight  or  ten  days  niiiBt  lie  allowL-d  to  t.*lup6e  before  the  operation  is  done  ;  as 
Inrin?  tha*;  time  tho  patient  ia  sntrering  acutely  from  the  early  septic  fever, 
«d  fiperations  during  this  8ta*;e  are  notoriously  fatal.  But  when  granulations 
p^n  to  dprini;  up  in  tlic  wound  and  opp(»«e  a  barrier  to  the  further  absorjition 
f  septic  matter,  the  fever  snbsid(%  and  tlie  limb  may  be  removed  with  the 
iMt  pnepect  of  sueceBs.  The  tliermometer  is  the  great  guide ;  as  soon  as  it 
AS  decidedly  fallen  from  the  high  septic  fever  point  of  from  I  o4*  F.  to  10'>'  R 
i>  a>j«jut  I0(»"  F.  or  lower,  the  operation  may  be  safely  undertaken.  Should  it 
|>pear,  however,  that  the  patient  is  becoming  rapidly  exhausted  and  will 
»rdly  surnvu  to  the  deaired  time,  amputation  may  be  performed  as  a  last 
bance  during  the  period  of  septic  fever.  In  these  circumstances,  however, 
bfti  operation  is  seldrtm  succe.ssful  ;  the  stump  becomes  sloughy,  diffuse 
Hpinniation  comes  on,  septicaemia  or  pyaemia  may  set  in,  and  the  patient 
peedily  dies.  In  (UIrt  cases,  after  the  first  fall  of  the  temfieruture,  it  may 
pbquently  rise  again  owing  to  the  formation  of  abscesses  in  the  neighbourhood 
t  the  necrosed  boue,  or  the  burrowing  of  pus  amongst  the  muscles  ;  or  the 
Ijitiit  may  gradually  Ik*  worn  out  by  the  profuse  discharge.  In  these  cases 
^■•tieDt'*$  power  must  m»t  be  allowed  to  sink  to  the  lowest  ebb  l)efore  aniputa- 
^Bp  performed,  as  then  thu  shock  may  destroy  life  ;  or,  if  he  snrvive.  the 
IHdiate  eflect  of  the  ofwratioii  in  his  weakened  state  predispases  him  to  l)c 
tCocked  by  the  various  infective  processes  to  which  wounds  art^  liable.  Much 
I  "conservative^  surgery  is  to  be  admired  and  eultivatecl,  and  hasty  or 
jUieceaary  operation  to  be  deprecated,  I  cannot  but  think  that  tlie  life  ol  the 
itient  is  occasionally  jeor)artlize<l,and  even  lost,  by  disinclination  on  the  p:irL 
f  the  Surgeon  to  ujienUe  suHicifntly  early  in  cases  of  compound  fracture,  and 
J  l/M)  pntlonged  attempts  to  save  the  injured  limb. 

The  euocesa  of  the  operation  will  in  a  great  measure  dei>end  upon  the  apcr* 
*mtm^itt.  Large  quantities  of  stimulants  and  support  are  often  required  in 
(ondon  practiw  U\  prevent  the  patient  from  sinking.  I  have  frei|Uently 
ircn  with  the  best  results,  eight  or  ten  ounces  of  brandy,  twelve  or  sixteen 
f  p«trt  wine,  or  two  or  three  pints  of  porter,  in  tlie  twenty-four  honre 
fter  these  operations,  with  beef-t^-a,  arrow-root,  or  meat,  if  the  patient  would 
tke  it ;  and  have  found  it  absolutely  necessary  to  do  so  to  obviate  death  from 
Khanstion. 

At  a  Inter  period,  when,  some  weeks  or  months  having  elapsed,  the  fracture 
■Hot  united,  the  bones  arc  necrosing,  and  the  patient  is  being  worn  out  by 
IbGSp*  amputation  must  be  |>erformed  at  any  convenient  numtfUt,  aud  is  often 
»oe  with  givut  success  if  it  t)e  not  deferred  till  too  late  ;  for  here  the  oiiuse 
r  tbe  mischief  is  eutia'ly  local,  aud  the  constitution,  sujlering  only  from  the 
ibility  a'sulting  from  it,  quickly  rallies  when  it  is  i'emove<l. 

.Malposition*  aftku  FuAerrKK.— It  may  happen  that  at  the  end  of  two 
r  thnx  weeks  a  fractured  bone  is  found  in  a  faulty  j^oeition.  At  this  periud 
tB  Umd  of  anion  is  soft  and  yielding,  and  the  displacement,  if  angular,  may 
^|fln^  remedied  by  frequent  re-adjustment  of  the  apparatus,  avoiding  as 
^|H|Bible  till-  direct  pressure  of  pads  and  bandages  on  the  bone  itself. 
^^p  perimi  be  allowed  to  pass  l>y,  and  the  fracture  l)o  allowed  to  become 
PBRdntcd,  it  miiy  Ijc  found  to  be  so  htuily  set  that  it  is  necessary  forcibly  to 
told  or  break  the  callos,  in  order  to  improve  the  condition  of  the  limb.  When 
le  displacement  is  angular,  and  the  consolidation  not  very  tinn,  as  is  UBOally 
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tho  nttse,  this  limy  \xt  done  rcailily  enouirh  ;  liut  if  tht;  disptuct'menl  \yti  Uniin* 
tndinat,  and  much  time  linve  elapsed  sim^  the  oocnrrenue  of  the  injury,  it  wQl 
he  difficult,  if  ii»tt  imfMJSsible,  to  ivmove  tlie  deformity.  The  Iwndin^  or 
Uieakinjf  of  the  callim  is  heflt  done  under  chloroform  :  the  fracturv  bcint;  lb« 
\\\\l  up  airitiii,  KiKfitly  and  perfect  ooOHolidation  will  ennue.  In  this  way  1 
liave  several  time^*  remedied  a  faulty  fKisition  in  fractured  ItoocA,  altboOfjt 
fn»m  nix  to  ten  weeks  htwl  chipsed  from  the  occurrcnoc  cif  the  injury. 

Shiiuld   thr  consfilidation  of  the   fmcture   he  tfxi   firm  to  Admit  of 
Hitbrufiinfiitto  ontHitnmifhy  Adam**H  narrovv-hladed  saw  may  1)0  employed  in 
ofuu?s  with  advantage.     I  have  thus  divided  (he  tihula  into  a  badly-«ec  Pott'i 
fracture,  where  the  bone  had  united  at  an  au^^Ie  pointing;  iuwarda,  and  thin 
throwing  the  outer  edge  of  the  foot  upwards.     In  other  ea^es  again,  il  nmj 
neoesFary  to  expose  the  bono  at  the  8eat  of  fnv-ture  by  an  iucision,  and 
«trui<:ht4m  it  by  simple  <li  vision  w  itli  a  saw  or  ehi.^c).  or  by  the  rcmoml  of  a  wiodlgfi 

A  lione  which  doea  not  appe-.ir  to  huve  been  very  skilfully  s<*t»  and  whkb 
presents  a  certain  amount  of  deformity  when  the  splintJ^  arc  removed,  rasy 
gradually  rc<i:ain  it«  proper  shape.  This  it  doeii  f»y  the  muadea  of  the 
moulding  the  oallns,  whilst  still  Bomewhat  Kt^ft  and  yielding,  into  a 
Hhapc.  The  callus  may  be  (piiie  stron<r  enough  to  1>ear  the  Wtiijffat  and 
maintain  the  length  of  the  limb  in  its  full  iutei^rity  after  the  n^icovat  of  all 
apiianitus,  and  yet  l»e  Mufficicutly  yielding  to  beoi»mc  slowly  and  ^radoallj 
nlmped  by  the  action  of  the  muscles  of  the  limb  when  they  are  left 
untrammelled  by  bandI^;es. 

But  it  more  commonly  happens  that  a  limb  which,  when  taken  ont  of  ihfi 
fiplintfi  at  the  proper  pericHi,  appairs  t4»  1>e  straight  and  tuf  f!Ood  length, 
p^dually  yields  under  tlie  weight  of  the  ImmIv  and  rhe  strain  of  the  moiclM: 
So  that,  at  the  end  of  a  few  wwks.  most  unsi^^htly  deformity  oocnra.  Id 
tho6e  cnses  the  Sur<reoii  is  often  unduly  blamed  :  and  to  his  nnskilfblnca  ii 
attributed  that  displacement  whieh,  in  reality,  it*  due  to  the  fuuliy  chancitf 
of  the  eullus.     It  nitist  lie  rememliered  that  there  \%  every  •'  f  AmrMl 

of  thu  raltiis,  from  that  wliicb  in  of  normal  con«iT<teuce  Ui  ;  ii  is  quite 

unable  to  support  the  wei'^ht  of  the  limb  or  l>ody  and  which  riei(i«  mor*  cf 
lean  (piickly  under  the  presann-  U\  which  it  is  8ubje<*t43j. 

LiKLAYKi)  Union. — Occasionally,  more  |)articularly  in  cases  of  fradw  «f 
the  femur,  tibia,  and  htmteniH,  the  union  Itetwetn  the  fnigmeiita  if  dEffaj^ 
itoTeral  weekH  lieyoud  the  usual  peri<.M].  TbiH  ari»e(s  in  the  majority  «f 
from  conHliiutional  debility  rather  than  tVom  ItK*aI  <iiu!ie».  Several 
d^hyeil  union  have  lieen  recorded  in  which  repair  readily  tiNik  plaoe 
ndministmtion  of  mercury;  indeoil.  in  syphilitii;  subj(.H;t8  the  eoustituttMul 
taint  should  always  lie  tn^ed.  A  nod.  nnfroqucnt  oaaso  of  delayed  onioa  ti 
"  meddling '*  with  the  fracture,  chanjfing  the  ap^Mratoa,  nmovinfr  »plinl»  w 
fnxpuntly  testinjc  the  sr.lidity.     When  it  is  found  at  the  r  ^  « 

eifcht  wi«ekH  after  the  c»<'currenoe  of  mimple  fraotnre  thai  <iJI 

jirldinj?,  the  ^<ncral  health  should  lie  impMved  by  Umit^a,  chantn*  of  air,  ^ 
and  the  limb  wHsuntty  put  up  in  starehi^d  or  fila>.ter  of  I'arv  tjiwIiC*' 
ludivd,  I  believe  that  driayed  union  is  nineb  l(*ftH  likely  Ui  occur  in  pMtM^ 
who  have  fnm  the  tirnt  Urn  treated  by  thf  Ptaa-hixl  banda(!c,  and  ^So^^ 
tij  move  ahfjut,  than  in  those  who  have  been  runlined  to  lied  or  nUber  td ill* 
li4mM  in  the  ordinary  way.  I>nmrr*icht'r  reoommwxls  in  (bvan  oM*  t» 
conttrict  the  limb  for  a  short  time  ahovi?  the  fhklure  to  such  an  extant  Ml* 
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ems  Bud  exurlatinn  mnnd  rho  lirnkcn  ends,  Swollinj?  below  is 
JTCnted  by  a  Hnuue'l  bandage  reuching  nearly  to  the  scat  of  fracture. 
UNCXiTKn  FuACTi'RK. — A  fracture  is  usually  said  to  be  uimniUjd  wlien 
[?  broken  ends  of  thr-  Ixjiic  urc  not  joined  togctber  s^tlidly  by  new  bono. 
bcpc  are  three  varieties  of  this  condition  : — I,  IniUtpmHcnf  Repair  of  tfu 
Vt^gmetU^,  in  which  there  is  no  union  of  any  kind  ;  l\  FibroMs  Fniony  in 
ich  the  frapneut8  ai-e  ]M)nncl  toj^'cthor  by  firm  fibrt>ns  tissue  ;  and,  H, 
\iUe  Joint  or  PHemlnrtfuosin^  in  which  thca*  is  no  union  U'tween  the 
tured  surfaces,  but  a  capsule  iif  fibrous  tissue  forms  round  them  resembling 
e  hgamentfl  of  a  joint. 

When  the  friH^monts  iinder<ro  Independent  Hepair,  the  ends  are  mnnded 

id  the  medullary  cauiil  rh«L'd  by  a  iliin  plate  of  bone  covered  by  a  newly 

jrmed  peri<«teum.     In  some  cases  after  a  time  the  enib  l>ecorae  atro|>hiert 

d  st.imcwhat  pointed.     Tbis  form  of  ununited  fracture  may  be  due  t.o  the 

ide  separation  of  the  fnij?nients,  as  after  great  loss  of  bone  in  a  compound 

ure  or  the  interposition  of  soft  parts  between 
e  broken  ends,  oi*  fnun  van'ous  t-auses  no  callus 
ay  form  ;  or  the  early  fonnation  of  callus  may 
\y^  taJieu  place,  but  owiu^  to  some  f»eculiar  £»eneral 
local  couditioD  it  may  have  become  absorl»ed. 
Id  FibroTUi  Union  the  ends  of  the  t>oneH  aii' 
lited  by  fibrous  tissue,  most  c<:)mmon]y  dense  and 
gamentdu-i.  but  somotimes  loose  in  structnre.  In 
condition  the  early  soft  callus  ht^  fomie<l,  but 
of  nndergoiDg  the  normal  development  into 
It  has  been  convertrd  into  fibrous  tissue.  This 
usually  the  result  of  insufficient  rest  during 
•jitmeut  or  of  faulty  ftosition  of  thefragmonLs.  It 
the  m'tst  common  fonn  of  ununited  fracture. 
in  False  Joint  or  Psendarthrosis  the  two 
fragmeou  are  Inxind  to^^cther  l>v  denne  lijramentous 
tissoe  passing  from  one  to  the  other,  forming  n 
inf/p*  or  less  j>erft*ct  capsule  around  the  broken 
tii»U(Fig.  ir.7).  Betwei'n  the  actual  surfaces  of 
the  fracture  there  is  no  union.  They  are  smoothly 
niunde<l,  the  medullary  (^nal  being  closed  by  a  thin 
plabe  of  new  bone  and   invested  with  u  layer  of 

dense  fibniUB  tissue  or  tibro-cartilage.  The  two  snrfa(«8  are  more  or  less 
s<lapti:*d  to  riu:)i  otlter  like  tl)(»s4*  of  a  normal  articulation.  In  the  humerus 
or  femur  one  end  is  usually  concave  and  the  other  convex  ;  the  false  artioula- 
liou  thus  resembles  a  m>rmal  bull-aud-si:>cket  joint.  In  the  forearm  and 
l«f,  M  lateral  movement  is  preverUed  by  the  presence  of  two  boneo,  the  false 
■rtknlatiun  more  cUisely  resembh's  a  binge-joint.  The  inner  surfaw  of  the 
taptnle  may  lie  suKHtth,  as  if  lined  with  a  synovial  memhnirie,  and  the  cavMy 
may  be  moistened  with  a  irlairy  fiuitl  resembling  synovia.  False  joints  of 
this  kind  are  met  with  only  in  fractures  of  considerable  standing,  and  it  is 
profaable  that  they  are  always  prci-eded  by  fibrous  union,  and  that  the  falsi* 
.r^  U  gradually  develui>ed  by  atrophy  of  the  fibrous  tissue  b«'tweeu  the  ends 
t»'  tMioe,  and  more  |ierfccL  development  of  that  surronnding  them.  In 
vwy  old    fttlse  joint.-  changes  resembling  arthritis  of  normal  joints  are 
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the  c«8e,  ihis  muy  l)c  done  readily  ciioiij^h  ;  liut  if  thu  displftcement.  Iw  foipV 
tndirml,  and  much  time  have  elapsed  simu?  the  occum'not'  i»f  the  injury,  it  wiUj 
hf  difTiciiU,  if  not  im|K>fi8ible.  to  renii»ve  tht:  duformity.  Thu  Inn  'i: 
Idviikin^  »>t'  the  calhis  is  Itcst  done  under  chloroform  ;  the  fracture  \  .  \ 
put  u|»  oj^airi,  spt'fdy  and  perfect  conBolidation  will  nnwue.  In  thit*  way  1] 
have  several  times  remedied  a  faulty  position  in  fractured  houes,  all^iuara 
from  six  to  ten  weeks  hvA  elapsed  from  the  occunxMicc  of  the  injury.  I 

Should  the  consolidation  of  the  fracturi'  be  tmi  finn  lo  wlmit  of  tblfl 
mbcuUmfiouM  oAteotomt/ by  Adanis'a  narrow-ltladed  Haw  may  be  cmployc<l  in  somfl 
cases  with  advantage.  I  have  thus  divide*]  the  Hhnla  into  a  bsdly-wH  Ponln 
fracture,  wlieiv  the  hone  had  united  at  an  au^Ic  [)ointin<:  inwards,  and  thitfj 
throwing  the  outer  edge  of  the  foot  upwards.  In  other  i'okcs  Again,  it  nuiy  he] 
necQ0Kary  to  expose  the  hone  at  the  seat  of  fracture  by  an  incieioo,  nnd  M 
strai^cht^n  it  by  simple  division  with  aftaworcliij*el.ori>y  the  removal  ofii  wedgfj] 

A  bone  which  does  not  appear  to  have  been  vcr)*  skilfully  set,  and  wbioh 
pi'CAenUi  a  certain  amount  of  deformity  when  the  splint?  are  removed,  mar . 
•gradually  I'egain  its  proper  shape.  This  it  doca  by  the  muaolea  of  the  lii 
moulding  the  nillaa,  whilst  still  somewhat  soft  and  yieidini;,  into  a  pro| 
shape.  The  cjillus  may  be  quite  8tron<;  enough  to  liear  the  weij^ht  and 
maintain  the  length  of  the  limb  in  its  full  iulc<^nty  after  the  remo^'al  of 
ap[mratu8,  and  yet  be  sut^ciently  yielding  to  1>et*ome  slowly  and  gradDall] 
Hhape<i  by  the  action  of  the  muscles  of  the  limb  when  they  are  hdi 
untrammelled  by  bandages. 

But  it  more  commonly  happens  that  a  limb  which,  when  taken  ont  of  Uk 
splints  at  the  pi*oper  periwl,  appears  to  lie  straight  and  of  g^ood 
{rradaally  yields  under  Mie  weight  of  the  ImmW  and  the  strain  of  the  mi 
So  that,  at  the  end  of  a  few  weeks,  mr>8t  unsightly  dcfonnrty  occnra. 
these  cases  the  Sur<^eon  ia  often  unduly  l>himed  ;  and  to  his  unskilfblnefli  ill 
attribntetl  that  displacement  which,  in  reality,  is  due  Ut  the  fiiulty  ehumcterj 
of  the  callus.     It  must  be  remeiuliered  that  there  is  every    ■  f  fii 

of  the  callus,  from  that  which  is  of  normal  eonsistcnce  to  [<  <  <  h 

unable  to  support  the  weight  of  the  limb  nr  Ixxly  and  which  yields  more 
Jess  'inickly  under  the  pressure  to  which  it  is  subjected. 

Dbijiyku  U>*ioif. — Occasionally,  more  ).»arttcnlarly  in  cases  of  fnictaiv  uf 
the  feumr,  tibia,  and  humerus,  the  union  l)etween  the  frat^mients  is 
M'ViTal  weeks  y>eyond  the  usual  period.  This  arises,  in  tht:  majority  of 
from  constitutional  debility  rather  than  from  I*k-hI  cauites.  Se\rrid  casexof 
delayed  union  have  lieen  recorded  in  whieh  repair  rutidijy  took  place  after  ti» 
administration  of  mcrcur)' ;  indeed,  in  syphilitic  subjects  the  coostitotioosl 
taint  should  always  1k'  treated.  A  not  uufroipent  causf'  of  delayed  union  i< 
*'  inediiling  "  with  the  fracture,  changing  the  apparatus,  aunoviog  splints  * 
fn-tjueutly  testing  the  srdidity.  When  it  is  found  at  the  ex]uration  of  cii  'ff 
eight  wix^k*  after  the  occurrence  of  simple  fracture  that  the  chIIus  i«  «(ill 
yielding,  the  general  health  should  lie  improved  by  tonics,  change*  of  th*,^ 
and  the  limb  sccurvly  put  up  iu  starched  or  plaster  of  Pans  baodifi^ 
Ituleed,  I  iK'lieve  that  dehiyed  union  is  mueh  less  likely  U*  occur  in  pidati 
who  have  fnan  tlie  first  been  tn.'utwi  by  the  starched  bandage, and  alfcjw^ 
10  move  atM)Ut,  than  in  those  who  have  been  i-on5ned  to  bed  or  ratlter  ttf  (^ 
house  in  the  ordinary  way.  Dumreicher  re<romuK*nds  in  those  cwtf  ^ 
constrict  the  limb  for  a  shoi-t  time  above  the  fracture  to  such  an  extent  Mto 
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ccdcma  and   exudation    nuind    thfi   l»n)kon   ends.      Swellinif  below  is 
prevented  by  a  flannel  Imndage  muliiiijr  nearly  to  the  scat  of  fracture. 

UNUMTiiD  Fiurn-RK. — A  fracture  is  usually  said  t»  be  ununited  when 
the  broken  ends  of  tin*  bone  are  not  joined  tttgetliev  solidly  by  new  bone. 
There  are  three  varietit's  of  this  ;_*oTidition  : — I,  Tntitqitrndtni  Hfipair  of  the 
Fragmenia^  in  which  there  is  no  union  of  auy  kind  ;  2,  Fibrmts  Union,  in 
which  the  fni^anentfl  are  Ixmnd  toij<?tht^r  by  firm  fibrous  tissue :  and,  M. 
FnUe  Joint  or  Pneudarihiosiii,  in  which  there  ib  no  union  lw;tween  tbc 
fractured  gurfuces,  but  a  capsule  of  tibrous  tissue  formfl  round  them  reaembling 
the  ligaments  of  a  joint, 

When  the  fra^^iK-uts  nnderi:o  Ziidep«nclent  Bepair,  the  ends  are  ronndofl 
and  the  medullary  canal  rU*t'il  by  a  thin  phito  of  )«'ue  covered  by  a  newly 
formed  perinBteuui.  In  some  cases  after  a  time  the  ends  brconio  atrophied 
and  somewhat  pointed.  This  form  of  ununited  fra<;turc  may  be  due  to  the 
wide  separation  of  the  frusnientH,  as  after  great  loss  of  bone  in  u  compound 
fracture  or  the  iuterpoHition  of  soft,  parts  Imtween 
the  broken  eud«,  or  from  vuriouB  cau^eH  no  callus 
may  funu  ;  or  the  early  formation  fd"  cuUus  rnay 
have  taken  place,  butowinp;  to  somr  jK-'culiar  Lreueral 
or  local  condition  it  may  have  btctmie  absorbed. 

In  Fibrous  TTnion  the  ends  of  the  bones  an* 
unite<l  by  fibrous  tisstu-,  most  cnmmonly  dense  and 
li^ameuLous,  but  somorim<'S  loose  in  Htnicture.  In 
this  eoudition  the  early  snft  callus  hns  formed,  but 
instead  of  undergoing  the  normal  development  into 
bone  it  has  been  converted  into  fibrous  tiBHue.  This 
is  usually  the  result  of  insallicieut  rest  during 
treatment  ur  of  faulty  j>oBit ion  of  the  fragments.  It 
is  the  most  common  form  of  ununited  fracture. 

In  False  Joint  or  FsendarUirosls  the  two 
fragments  are  Injund  to*rether  liv  dense  ligamentous 
tiBBne  passing  from  one  to  the  other,  forming;  a 
more  or  lesis  p(*i'fcct  capBuIc  around  the  broken 
eudfl  (Fig.  irj).  Ketween  the  aefcual  surfaces  of 
the  fracture  there  is  ni>  union.  They  are  smoothly 
rriQuded,  the  medullary  canal  being  chjsed  by  a  thin  pjj..  ,ttT.-p«i«c  joint  m  Umhrn.^. 
jtlate  of  new  bone  and  invested  with  a  layer  of 

dense  fibrous  tissue  or  fiJiro-rartilagc,  The  two  surfiices  are  more  or  legs 
adapted  to  each  other  like  those  of  a  normal  articulation.  In  the  humerus 
*ir  femur  one  end  is  usually  concave  and  the  other  convex  ;  the  false  articula- 
tion thus  resembles  a  normal  ball-and-socket  joint.  In  the  forearm  and 
leg,  as  lateral  movement  is  j»revented  by  the  presence  of  two  bones,  the  false 
articulation  more  closely  resembles  a  liin*;e-joint.  The  Inner  surface  of  the 
eapsule  may  be  smooth,  as  if  lined  with  a  t^ynovial  tnembnme,  and  the  cavity 
may  be  moistened  with  a  Lrluiry  fluid  resembliri^^  eyuovia.  V'nW'  joints  of 
this  kind  are  met  with  only  in  fractures  of  considerable  standing,  and  it  is 
probable  that  they  are  always  |>reoeded  by  fibrous  union,  and  that  the  false 
joint  is  gradually  develo|>ed  by  atrophy  of  the  fibrous  tissue  between  the  ends 
of  the  bone,  and  mor*.'  perfe-i-'t  development  of  that  suiTounding  them.  In 
very  old    false   joints   changes    restmbling   arthritis   of   normal   joints   are 
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uc«riisioiiiitty  met  with.  The  surfaoos  in  contact  l>Gconi^^H^^^^^^| 
pbunmU'd,  Ixmy  oQt^rrr>wtlifi  may  form  oi'ound  the  ends  of  the  i^^^l 
and  fvdunculatc'd  fihroiis  outgrowths  have  been  found  attached  to  the  fawr 
flurfiioe  of  tliL*  capsule. 

All  fomis  of  non-union  iif  fracture  are  undoubtedly  ruro.  I  have  rerr 
aeldoni  met  with  it  in  my  nwn  practice.  The  caKcs  that  have  Urn  under  mT 
cjiif  liave  atmiiflt  all  been  sent  up  from  various  part«  of  the  country.  Wt 
pri'haiily  e\ii),'^'en4te  the  fi-etpiency  of  non-union,  if  we  aiy  that  it  oocun  ift 
till'  proportion  of  one  in  a  thout^and  cases  of  fracture  of  the  limba. 

Causes. — The  causes  of  ununited  fwcture  are  conMutional  and  local, 

Conatitational  Cansei. — The  constitutional  causes  that,  independently 
of  local  coudilious,  lead  to  non-union  of  a  fractnn^  Ume,  arc  often  very 
oliacnre,  and  in  many  eases  none  can  l>c  detected.  Mere  debility,  iudependenlii 
of  (uune  detiuitc  ccmsiitntioual  disease^  will  not  lend  to  wunt  uf  union.  In 
fact,  in  weakly  children,  fractures  will  unite  with  ga'at  re4idineaB,  or  if 
union  be  delayed  for  a  sLort  time  it  will,  on  the  improvement  <»f  the  hoaUit, 
rejuiiiy  take  jtluce.  The  debility  induced  by  the  ucuU  .yttific  tiifm^ut  teeCDl 
in  a  few  recorded  cases  to  have  been  a  cause  of  non-union,  aud  au  attack  "f 
amte  fn^mnoim  bus  had  the  same  effect.  SifphUiA  does  not  seem  to  inflnettoa 
the  pnjjrresfi  of  a  fracture  during  the  primary  and  secondary  stajrcs  of  th« 
disca.'jc,  and  it  is  probable  that  when  it  is  a  cfluse  of  non-union  the  bone  w* 
affected  before  it  was  broken.  Scurvy  always  has  an  injurious  intinenoe  o« 
fmciurea,  causini;  delay  in  union,  if  not  ctmiplete  want  of  rej>air,  and  tb«j 
older  writers  assert  that  in  severe  caaea  fractun^a  rep*iireil  many  years  hdbw' 
may  become  disanited.  There  is  no  evidem^'  that  atmcr  has  any  tofluGDue  ift 
delaying  union,  if  the  fracture  l>e  not  actually  due  to  a  secondary  ^owth  in 
the  bone.  lu  spontaneous /racttires,  from  whatever  cause,  iiniou  feeldom  l«k»-» 
place  readily,  aud  ofteu  fails  altogether. 

Prfijnanaj  is  said  to  have  a  tendency  to  interfere  with  the  proper  union  of, 
a  fracture  ;  this,  however,  I  consider  donbtful,  as  1  have  seen  u  couinidcnhb  < 
niiml>er  of  cases  of  tVnctnn>  in  pregnant  women,  whieh  nnit^nl  in  the  urdinarr 
time.     Billroth  and  Hnins  have  made  similar  observations. 

Age, — Failure  of  union  in  fraoLuri'S  is  very  rare  in  children,  aud  uh^jiit 
occurs  in  them  is  seldom  R*mediubh%  unless  it  be  the  ixtiiiU  of  neglii't  ivc' 
imprt>]»er  mechanical  treatment.  It  is  more  conimou  at  the  e4irlier  adult  tod 
middle  a^res.  Advanced  a^*  appears  to  exercise  no  adxxrse  influence  on  ^ 
repair  of  frnctua's.  I  have  on  two  ocaisions,  in  my  own  practice,  known  Wj 
Qrm  Consolidation  of  a  fracture  of  ttie  shaft:  of  Uie  femur  to  take  placvio  i 
women  <if  nini'ty  yeare  of  age.  ] 

The  Local  Canaoa  are  varifjus  and  import^mt.  Some  lnnu*  nrt  much  m^ 
liable  !/tan  otitrrtt  to  non-union  of  fractun^s.  The  patella  Mcldom  untUs  *>▼ 
bone  in  Lnuisrersu  fnieture,  and  fibrous  union  is  common  in  the  lower  }**- 
Rnius  ha.«  collected  VII  ^  cases  of  ununited  fracture  of  the  long  bones  of  t^ 
limlw  with  the  following  re*ults  : — lOti  (x;cunvd  iu  the  leg.  :i7fi  iutbesBn. 
3S7  in  the  tliigh,  and  \t>'l  in  the  foreann.  Relatively  uou-unioo  \%  W^ 
common  in  the  humerus  and  femur,  us  the  following  statistic*  pn>ve,  '*f  •" 
recent  fractures  \:yh  jmt  cent.  oc<!ur  in  the  humerus,  but  :fH'5  per  oodLO^ 
all  ununit«.Ml  fractureM  are  m(*t  with  in  that  bone  ;  the  femur  yidds  I^ 
per  cent,  nf  ail  fraclurr^,  and  itV4  of  nnunite<l  fractures  ;  the  l»onesi  of  l)*< 
leg  yield  32- 1  per  cent,  uf  ail  fractures,  and  ii^'l  |)er  cent,  of  ununited  fr^ 
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Pom;  tbc  foreurm  :V.>*1   fier  cent,  uf  all  fractures,  and  unlv  11*1)  per  eout.  of 

I  mivBiled. 

Of  72  cases  i>f  anunited  fractmv  of  the  lonj?  bones  of  chiUlreii  collectc*d  by 
D'Arcy  Power,  G  occurred  iu  the  claTicle,  7  in  the  hunieruf,  2  in  the  fore- 
arm, 15  in  the  femur,  and  45  in  the  leg;  wiuUt  at4itistrcs  of  fractures  in 
children  ^hew  that  of  1070  cases  2^7  were  in  Hk*  clavicle,  228  in  the  humerus, 
S28  in  ihu  foR'iirm,  IX'A  in  the  ft*mnr,  and  74  in  the  Icjej. 

Tlie /wi/Hrc  of  Uif.  fnuhtre  lias  an  iuijK:trtant  inHuenoe.  About  two-thirds 
of  all  c:i8e«  follow  componad  fractures.  In  these  librous  union  is  the  meet 
("onunon  fornu  true  false  joint  being  rarely  formed  except  in  cases  of  simple 
fracture, 

\yani  of  jyToptT  npposilion  of  th*  fra^/ftirnU  may  be  a  cause  of  non-union, 
cflpecially  when  they  are  so  situated  that  instead  of  the  broken  surfaces  beinp: 
in  contact,  flexion  or  rotation  of  one  fnigment  has  caused  the  periosteal  aspects 
to  Umch.  Wuir  sp/kiratwn  of  Ma  fragnwniSy  such  as  oc^cnrs  in  some  cases  of 
Ltectart  of  the  pfitelln,  is  another  cauRC^  and  in  com]>onnd  fractures  loss  of 
H|irgc  portion  of  the  bone,  either  directly  by  the  accident  or  auksequently  by 
ttecroeis,  is  often  followed  by  non-union. 

The  mterpo»itwn  if  nofi  f>arh  btttircfiti  the fratjin^ats  may  prevent  union.  Of 
this  1  aaw  an  interesting  instance  some  years  ago,  in  which  want  of  union  in 
a  fbictiired  lemur  was  due  to  j>erforatii»n  of  the  rastus  muscle  by  the  upper 
frsfrment,  and  its  entantjlement  between  tlie  bi*oken  ends.  In  transverse 
fncture  «>f  the  patella^  the  torn  a|K>neuroBia  fmni  the  vasti  that  covers  the 
Iwoe  may  hansr  down  bf^lween  the  broken  surfaoe«,  and  thus  interfere  with 
bony  union. 

Ertrnn^  comminution  is  rarely  a  cause  of  want  of  union  in  simple  fractures, 
hot  imny  csises  have  been  recorded  in  which  failure  of  uuiou  has  occurred  in 
Uw  lotrer  of  two  fractures  occun'iug  iu  the  same  bone  at  distant  points  or  in 
thtfsame  limb  iu  diM'erent  l»oueft. 

fntfrf^micf  tciUi  ifi6  tuueular  suftjily  of  one  or  both  fragments  is  probably 
nut  an  imcommon  cause.  For  proper  union  to  take  place,  it  is  necessary  that 
the  callus  lie  formed  from  both  sides  of  the  fracture.  If  one  fragment  be  so 
sitiutrd  thnt  suHicient  blcMxi  is  not  sent  lo  it  for  this  purpose,  not  unly  want 
of  union,  Imt  necrosis,  may  occur.  This  is  exemplified  in  fractures  of  the 
superior  articuliir  ends  of  the  humerus  and  fernur.  In  intracappuiar  frmlure 
uf  the  anatomical  neck  of  the  humerus,  the  globular  bead,  beiu>:  doUiched 
from  all  ita  vascular  connections,  may  necntse.  In  intnica|tfiular  fracturu  of 
tilt?  nock  of  the  femur,  the  head  of  the  bone,  still  retainin;:  some  vascular 
oonncotiim  ihron<;h  the  medium  of  the  li;;amentum  teres,  has  sutticient  lOood 
fnniished  to  it  to  prevent  its  death,  but  not  enough  to  form  calUis — hence 
tihroufl  union  takes  plaee.  Crumcin  collected  some  statistics  which  seetn  to 
show  that  non-union  is  more  common  in  fractures  occurring  in  that  portion 
aftlu*  bone  fh>m  which  the  nutrient  artery  is  directed.  Thus  iu  the  humeros, 
iu  wh»''h  the  artery  is  direcLed  downwanlK  towards  the  olbow,nnuniu'd  frmturo 
.I'Mi  altove  the  nutrient  foramen  thau  below,  and  this  he  attributed 
'a  -  : .  '.-t  vasf/ular  supply  of  the  upptir  |»an  of  the  bone.  X  far  more 
probable  explanation  of  this  fact  is  that  fractures  l>elow  the  middle  of  the  bone 
an?  moTt?  L-aMily  kept  at  [lerfect  rest  than  those  above. 

Tli*'  interftrenoo  with  the  vascular  supply  by  the  application  of  a  batuiwft* 
diPKtiy  and  too  tightly  U)  the  limb  is  another  possible  cause  of  imperfect  rejwiir. 
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Injuries  in  vrrvrs  sc'cm  to  have  bnt  little  yfTcct  on  union,  perfect  iv|>Mr 
(»f  Irncfcurcfi  commonly  lakini^  place  iniiamlyzodlimlw.  Experimental  inv**ti- 
gibtionH  ou  uniniuls  have  shown  thai  division  of  the  nei'VL*}*  luidlng  to  ilw 
injnred  limh  d*»«*  not  interfere  witli  the  anion  of  a  frin-tuiv. 

Iinfmrjht  rf»{  durxni}  Ireainienl  is  no  doubt  h  vcrv  conininn  and  iiu]>orunl 
caasc  of  ununited  fnieture.  The  best  evideneu  of  thig  is  the  fact  that  a  TC17 
large  proportion  of  all  ununited  fractures  met  with  in  bo«prtul  practice  are  io 
INiticnts  who  have  been  treated  on  board  ship  or  in  remote'  partH  of  tfie 
country  whore  it  has  been  impoasiblt'  to  procure  pro|H;r  attention  or  !<killt?d 
treatment.  In  cnBCS  of  comintund  fracture  the  tllAtnrlmnoe  dtiriug  tbe 
dressings  may  be  a  cause  of  non-union. 

In  a  large  numlter  of  cases,  however,  the  most  cm^eful  invcsCi^acion  on  the 
part  of  the  Sup^con  will  fail  to  dij^otivcr  the  cauM*  of  the  failuiv  of  uuioiu 

In  the  Treatment  of  Uniuiited  X^aotore  tiie  umHtiluttomtt  menAurts  tiv 
of  tiie  lirst  imporUnire.  If  (--alius  have  not  lNx>n  formed,  or  if,  ntler  formatiou, 
it  hare  been  absorbed  under  the  influence  of  a  cachectic  stall*  of  tbu  sy»trm, 
the  improvement  of  the  patient's  health,  at  the  same  time  that  the  fivctare  i» 
pnt  up  apnin  firmly  mj  that  the  ends  of  the  bone  are  brought  into  cloie  appi*- 
sition,  ni»y  brint;  about  |>erfect  union.  In  souie  instaneea  of  ununited IVacturt 
or  delayed  uniuu  in  sypliilitic  subjects,  union  s|»eedily  takei^  place  after  the 
udmiuiHtnttion  of  mercury  or  iodide  of  |)otassium,  w^rording  to  the  ifctage  of 
the  constitutional  atVection.  I  had  under  my  can*  a  man  with  ouuuiuxl 
fractore  of  the  femur  from  ubsorjitMrn  of  the  calhis  four  months  after  tbr 
o*;currence  of  the  injur)',  under  the  intluence  of  incipient  phthisic  and  d^-bilitj 
indufxtl  by  want  of  food  :  |>erfect  consolidation  was  brouf^dit  aboui  by  Kivin;^ 
him  cod-liver  oil  and  good  diet,  with  rest  in  ln.'i]  and  a  stiitvlied  buudugv  t^f  iht 
limb.  !f  there  tx^  no  very  evident  cause  for  the  want  of  union,  it  will  tcca- 
sionally  sulfifx  to  put  up  the  fracture  firmly  in  leather  or  gutta-porcha  apltnt4, 
or  in  a  starched  or  plaster  of  Paris  bandage,  and  then  U*  allow  the  patient  U> 
move  about  upon  crut<>hes,  so  tiiat  his  >renem]  lieitlth  may  not  suffer,  at  the 
Hame  time  tliat  a  tonic  plan  of  tit^jitmeut  is  followed.  I  have  st^m  sevenl 
caaea  in  which  the  want  of  union  upjieareil  U»  have  resulted  from  ton  km|; 
conHnement  of  the  patient  to  his  bed,  aud  the  consequent  im|Kiirmvat  of  bi> 
livnlth,  consolidation  taking  place  when  a  sounder  hygienic  system  vas  en- 
fon^d.  This  simple  plan  can,  however,  be  useful  only  if  a  short  time — at  molt 
some  month?-  has  ehtjiAed  since  the  occunvnce  of  ihe  injury.  In  some  gmm. 
the  empirical  a<lmini»tration  of  mercury  is  attended  with  sncxx***.  Id  a  oMt 
of  nnunit*}d  fracture  of  the  huiueru-s  fifteen  weeks  after  the  oocurfem*  iif  ibf 
injury,  under  Liston,  iminn  was  ubtaincil  within  a  month  by  putting  up  the 
limb  in  splints,  and  sidivuting  the  jtatient.  >Vhen  the  want  of  aniun 
fnrm  malignant  diK*aAi.>,  nothiug  »tn  be  done. 

Togi'ther  with  appropriate  conNtitutional  treatment,  suitable  locai 
must  be  employed  to  secure  steady  eoapt^ition  of  the  fragments.  In  lb* 
upfier  extremity,  thi.<t  may  usually  l»e  done  by  means  of  spliutA  of  an  ordinary 
kind.  In  the  U'g,  the  stun.'hetl  or  pliwter  of  l*iiris  bandage  will  lie  fooiui 
e^jjeriiiMy  «  r\ iixvible,  fiifon-  put-ting  up  the  limb  in  the  pbu(t<r  or  starched 
Imndagi-,  it  is  a  good  plan  Io  tuh  //w  ^wl  of  thr  (lontA  fovr.ihly  ti>gcther,  ibt 
patient^  if  necessary,  t>ein^  under  the  inllueucc  ot  an  unie^thelic.  In  this  w^ 
a  cseriain  dogrtie  t)X  inflammation  may  Iw  set  up,  which  may  be  folUived  hyft 
freUi  formation  of  callus. 
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In  the  c*aBe  of  ununited   fracture  of  tlio  thigh  spt'cinl  apparatus  will  be 

rt-quirfd  to  secure-  cnmplete  fixity.     For  this  purpose  tlie  limb  should  bo  put 

iu  an  apiBinitus,  consisliag  of  uu  ontcr  and  un  inner  iron  rod  having  hiuge- 

joints  opjKMitc  ttiu  hip  uod  unkUs  and  attached  alxrvt*  U*  a  Atron^  pelvic  band, 

[«ik1  below  to  the  sole  of  the  boot.    The  thigh  part  shoidd  l*e  provided  with 

-well-paddcd  splints,  which  rnaylx*  screwed  down  in  opposite  directionBa^ainet 

Lthe  two  fra;;ment*,  so  as  to  hold  them  firmly  in  contact.     This  instnimcnt 

\yt}  worn  for  aevoral  months  ;  by  nieane  (»f  it  Smith,  of  Philadelphia,  hiut 

;de»l   in   curing  ten  out  of  fourteen  ununited  fractures   in  the   lower 

tatrvmity.      One  great  recommendation  is.  that  this  plan  of  treatment   is 

Ifntindy  devoid  of  danger,  and  enables  the  patient  to  take  exercise  whilst  under 

Urcatracnt.     In  cases  with  much  shortening  of  the  liraVi  and  over-riding  of  the 

fnu^nieutH.  which  are  cspeeiidly  apt  to  in-cur  iu  the  thigh, 

it  will  l*  necessary  to  employ  extension  i>f  the  limb  as 

ii>:U  a*  cotiiprcAsion  of  the  fragments  against  one  another. 

This  extcusiun  may  be  made  by  the  lateral  iron  rods  of 

ibe  above -described  iipparatns  being  con8lmcte<I  so  as  ti< 

Iclidet  by  nuanH  of  a  rack-and-pinion  or  jw-rcw -mechanism, 

by  which  the  limit  niny  Ik*  gmdunlly  lengthened  to  any 

r.'viuiied  i-xteiit  (Kig.  H;s). 

When  the  failure  of  union  has  become   very  chronic, 

a  false  joint  has  l>een  formed,  \i  will  Ik'  necessary  to 

UDplo}'  opemtive  procedure  before  union  can  be  obtained. 

operations  that  are  undertaken  in  these  cases  are  con- 

'doct«d  on  one  of  two  principles:  cither,  1,  to  t^cUr  tt 

hcaiiatd  Irauumtk  intimnmatwn  m  the  fnUc  joint  and  the 

Bcagfabooring  tissues  leading  to  exudation,  which,  us  in 

of  union  of  a  recent  fracture,  may  be  followed 

devi^lojiment  of  callus  ;    or  else>  2,  ^//  removintj 

fciUf  futut  altogftlwr,  to  convert  the  ciise  int^»  a  recent 

|c(mi(NiDnd  fractun*,  and  to  treat  it  as  such.     It  can  easily 

*be  Dnder>ayx»d   that  these  operative  procedures  are  ton 

IS  Ui  lie  lightly  undertaken,  or  to  be  had  recourse 

itil  father  niea8ure8  have  failed. 

Among  the  iirsL  8*.'t  of  cpeiatidiis, — thofH*  that  have 

'in  view  tiic  Szcitation  of  Inflammatioxip — the  simplest 

{Koeedore  consiets  in  thu  introduction  of  acupuncture 

aMdtea*  or  in  the  aubcutaneous  section  of  tho   ligamentous  Imnd  ^ith 

a  tenotome.     In  ihis  uuv    I    Iiuvl-   kuown    imion   efieetcd   in   a   patieat  of 

UaUMi**  wfaii  had  a  false  joint  in  the  shaft  of  the  femur  ;  thongh  not  until 

after  tlic   fnicturc  had   l>een  converted  into  a  compound  one,  and   nuich 

(koQcr  and  suflcring  gone  through.    Four  years  afterwardn  the  patient  was 

nailmit.ted   into  tlae    Hospital,  under   my   care,   with   fracture  of   tlie  sitme 

fanoe  twii  inches  lower  down  ;  on  thLs  occasion.  uni(»n  took  place  in  the  usnal 

tuivr. 

Parcuaaion  of  the  ends  of  the  bone  luiK  been  employed  in  these  cases  bj 

H,  O,  Tlioinai.    Tlio  method  consists  in  protecting  tho  skin  with  a  picoe 

aod    then    pcrcusRing   the  scat  uf  fracture  forcibly  with  n  cop|)er 

i'Tlw!  percussion  may  l>e  continuetl  under  amesthestia  for  sevenil — as 

mas  J  as  ten— minutes  ;  it  may  1)e  rcfpiired  only  once,  or  may  need  several 
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repetitions.    The  effect  is  a  gocKl  deal  of  local  swollinjf  nml  irritat 

limb  should  be  put  up  as  for  recent  (raoture,  and  u  curu  may  Iw  cxpocltd  ft 

from  four  to  six  \ve<-']is. 

The  SnbcntaneouB  injection  of  irritating  fluids  ha^  bceu  praotispd 
in  a  considerable  number  of  e4ise8  with  a  fair  measure  of  succes*,  TinclTir? 
of  iodine  hafl  been  most  fmjucntly  used,  about  \i\  to  ^n  minini^i  licinit  \n}*xieii 
between  the  broken  ends  if  possible.  Bruiis  lias  collected  1 1  canes  of  thi»  tre»t» 
ment,  7  of  whicli  were  successful.     It  seems  t€  be  quite  Free  from  danjjvr 

Dieffenbnch  pvojwsed  to  excite  the  rcf|uisite  degree  i»f  irritatum  by  driviag. 
with  a  mallet,  three  or  four  conical  ivory  pegs  into  holes  Utreii  hj 
menus  ot'  u  drill  into  tlic  ends  of  the  fractured  1h>ijl:,  whiclt  ure  cx|ioit(<d  t^ 
this  purpose.  The  holes  may  l>e  bored  with  tlie  Archimedran  drill  (Fig,  I6!»h 
but  a  common  bradawl  will  do  just  as  well.  The  soft  pirt.^  arc  then  to 
hu<]  down,  and  allcr  a  few  weeks  the  jh^^jb,  which  have  KHmencvl  in  occur* 
([uence  of  the  absorption  of  the  surrounding  bond  and  aim  partly  of  the  pefi 
themselves,  should  be  taken  out.  It  is  not  necessary  U^  att<*iiipt  IQ. 
togctlier  the  ends  of  the  broken  bone,  but  merely  l^  intr<Kluctr  the 
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the  extremities  of  both  fi-a^^menta  near  to  the  seat  of  ft-acture.  I  biw 
prui'Liacd  this  operation  with  success  in  several  insLanoes  uf  iiuunite^l  fnctof^ 
of  the  humerus.  Hrnns  has  collected  1:^0  cases  uf  this  njieration,  of  Mbicb  71 
wua!  Buwejwrul,  ,'*.')  failed,  amputation  was  fK?rfonucd  in  1,  aud  3  diedr  TV 
operation  w;is  most  snceessful  in  the  lei;,  two-thirds  of  the  caece  itvmgctavi 
while  in  the  arm  alniORt  exactly  half  failed.  In  the  femur.  lU  out  of  19  wen 
cured,  (;  failed,  1  was  amputated,  and  2  died. 

:?.  The  O|)eratioti  of  Hemot^^iny  (htt  FaU»  Joint  \»  the  hist  rxp<.<(licii(  ^^ 
nimpU-r  mennH  have  faileil.  This  was  formerly  extremely  daai^vronft.  oA 
iftuinot  now  l)e  regarded  as  anythinjf  hut  serious,  especially  when  the  fenttrit 
the  hone  to  be  o|iei"ated  on.  Uy  the  proper  use  of  anlbieptia%  howevrr,  a**! 
go<Mj  drainage  and  rest,  the  o|)eratiou  may  be  i-oblKfd  of  most  »if  its  dan^ 
Bmmt  has  collected  1 10  cases,  the  results  of  which  were  um  foUowii: — Arm  \^* 
cured  im,  improve<3  .s,  faile<l  7«,  died  o,  uuknown  H ;  forcurm  fi5,  ctued  *** 
improved  I,  faiiwi  17,  died  I,  unknown  4  ;  thigh  i»H,  curwJ  :»0,  improti^  ir 
failed  i'.\  died  I'J,  unknown  2  ;  leg  O0,cured  I7»failed  oO.ditnl  ^.unknownl 
Probably  a  Iar*;e  number  of  the  deaths  were  fr<jm  causes  whicli  we  now  rv^ 
SB  preventible.  The  ofieration  is  thus  perform«»I :  Tlie  false  joint  is  ftwly 
exposed  by  an  incision  so  placed  as  to  do  the  lejett  ])iKiHible  injury  ti>  the  «tf* 
niuiKliu'T  sof\  parts.  The  periofitGum  is  then  carefully  raised  bymeani»»f» 
puriixtteal  elevator  from  tlic  part  it  is  intended  to  roinove.    To  facdjtate  tb 
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exposure  of  the  cuds  of  the  fnignieuta,  the  fibrous  tissue  fonuinji;  the 

joint  may  lie  cut  through  if  necessary.     The  end  uf  oneof  the  ti"a*;mfnt8 

l>eiiij(  thoronj^hly  cleaned,  it  mnftt  be  sawn  off  either  ohiiquely  or  transversely, 

Jioooniing  to  the  line  of  the  fi*ucturc,  or,  if  more  convenient,  a  ohisel  and  mallet 

be  used  to  cut  it  through,     Ab  a  rule,  a  smooth  and  more  ivjrular  surface 

ts  obtiuQe<i  by  usiug  the  siw.     The  Hppi.tsite  fragment  is  theu  treated  in  the 

ftamv  way.     The  two  eudH  are  next  brought  in  contact  and  wia-d  or  pegged 

t4^'ther.     hi  wiriu^  the  fragments  a  hole  must  be  drilled  obliquely  from  the 

•ct-  uf  ejich  iuto  tht;  metlullary  canal.     A  strong  piece  of  thick,  tolerably 

silver  wire  must  be  passed  through  the  holes,  and  the  fragments  drawn 

luio  accurate  apposition.     The  wire  may  be  qaitc  safely  left  in  the  wound,  and 

the  two  fuds  cat  short  and  hammered  down  flat  on  the  bone,  so  as  to  le^ve  no 

pniJMting  ptints. 

In  oil  cases  some  shortening  of  the  limb  must  necessarily  result,  but  if  solid 
imkm  can  be  obtaiueil,  this  is  of  little  couscquence.  h\  operating  on  the 
fofwin  or  leg,  if  both  bones  are  allVcted,  care  must  be  t^ken  to  ivniove  an 
eqnaJ  length  from  each.  If  the  fracture  be  very  olilique,  the  section  of  the 
bf*ne  must  l^e  in  the  saute  line  so  as  to  cause  as  little  shortening  as  possible. 

Xnssbnum,  in  a  case  of  gunshot  fracture  of  the  ulna  with  loss  of  aubstanoe, 
cat  away  the  rounded  ends  of  the  fragmenU  and  the  fibrous  tissue  uniting 
them,  and  transpliinkd  into  the  space  thus  fonncd  a  fiiice  of  the  compact  tissue 
uftbe  npper  fragment  with  the  periosteum  covering  it,  leaving  a  bridge  of  that 
metnliranc  undivided.     CJood  Ijony  union  resulted. 

Operations  for  unuuiLcd  fracture  rai*e.ly  succeed  when  the  disunion  is  owing 
to  other  than  local  causes.  They  may.  however,  sacoeod  in  old  people.  I 
united  a  femur  that  had  l>eeu  disunited  for  nearly  twelve  mouths  in  a 
bctwein  sixty  and  seventy  liy  DieUeuliacIfs  methiHl.  The  more  thickly 
the  bone  is  covered  by  the  soft  parts,  the  more  likely  will  an  operation  U^  to 
KKceed.  Hence,  the  humerus  and  femur  ai'e  more  favourable  for  operation 
than  the  tibia. 

On  reviewing  tlie  viu-ious  mcthcKis  that  have  been  recommended  for  the 
(raatment  of  ununited  fracture,  it  would  appear  that  if  the  [x^riod  of  normal 
miioa  has  been  exceeded  by  but  a  few  weeks,  nibbing  the  ends  of  the  bones 

Bfivcihlv  together,  constriction,  or  percussion  may  be  tried,  followed  by  the  appli- 
>r  a  plaster  of  Pans  Imndagc.    Should  these  measures  have  no  effect, 
elfortsmay  he  made  to  excite  a  Fiif!icient  degree  of  inflammation  by  in- 
of  itxline  or  by  .sulKiutaneous  section  aud  scniping  of  the  ends  of  the  frag- 
atsta.     Should  this  full,  thf  scat  of  fracture  tih^uld  be  cut  down  upon,  and  if 
it  be  found  that  there  is  lirm  fibrous  nnion,  the  iustTtion  of  DiefTenhuch's 
pegs  might  be  sutficient,  ub  if  the  proper  amount  of  irritation  be  set  up,  the 
Hiotrrvening   fibrous    tissue  bt^eomeu    converted    into  bone:    hut  if  there  is 
Kft  duktim  (,  fulKo  juint,  it  had  better  be  removed  aud  the  bevelled  ends  wired  or 
^Bk:  lit-r.     if   union  should  fail,  nmch  may  lie  douc  iu  relieve  the 

^^^bt :  >M|H'rly  d^iNisu'd  apparatus,  but  if  the  false  joint  bo  sitmileil  iu  the 

ftator  or  tibia,  the  limb  may  be  so  usvlcbs  and  cumbersome  to  bim,  that 
anpuUlion  may  be  reijuired  an  a  last  resource. 
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CHAPTER    XXI. 


SPECIAL    FRACTrUES. 

In  (vnsidoriiig  the  special  fractures,  we  shall  confine  our  attention  to  thoie 
\»f  Ow  liiuies  of  the  Face,  Trunk,  and  Extremities.  Injuries  of  the  Bonetof 
Uw  lUwl  and  Spine  derive  their  principal  importance  from  their  coroplioatioi 
with  lesion  of  the  contained  or<rans  ;  liencc  the  consideration  of  these  iriH  be 
doA^rred  to  special  Chapters. 

FRACTinUBS  OP  THE  BONBB  OF  THK  FAOX. 

Nakal  BoNEfl. — These  are  usually  frjictured  near  their  lower  ends  by  direct 
violence  (Fig.  17o).    There  may  be  no  displacement,  but  more  commonlj  tiie 


Fig.  17(>.-'Kiactiiri'  nf  No-tul  Hoii>-<.  Fi^.  171.     >|iriii/-l.'1ip  for  ^tniglituuing  the  Nuar- 

lower  fragments  are  depressed,  the  hridjje  «tf  the  nose  l>cing  beaten  in.  Thf 
fracture  is  nearly  always  compound,  from  woimd  of  the  mucous  membnv. 
The  swelling  and  ccchymosis  that  nsnnlly  attend  this  injury  often  render  it» 
detection  dittieult,  and  interfere  with  efficient  treatment.  The  depressed  booe 
slionld  be  raised  with  the  narrow  end  of  a  director  by  which,  guided  bj  the 
finger  outside,  the  fragment  may  be  forced  into  proper  pitsition.  To  do  tbii 
thoroughly  it  is  often  necessary  to  administer  an  ana'sthetic.  It  may  be 
necessary  to  insert  one  blade  of  a  well-pa<lded  pair  of  polyjms  foroepe  into  thf 
nostril,  and  seize  the  depressed  fmgmciit  l>ctwcen  this  and  the  other  Itlideap* 
plied  externally.  Uni(m  of  the  bone  takes  place  very  rapidly.  It  is  oft* 
moderately  firm  at  the  end  of  a  week  and  solid  in  two  weeks. 

The  nose  without  being  exactly  broken  is  often  twisted  to  one  side,  tBf^ 

|iarticularly  if  the  organ  be  naturally  l(»nir  and  pninte4i.    This  deformity  coo* 

pletely  alters  the  expression  of  the  f'ncc.  often  pr(Hlucin<r  a  somewhat  ladicfoBi 

4QCC.    When  recent,  and  m<»re  especially  when  the  {latient  is  joongtH 
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H^K}  rcmedk'tl  by  the  iiae  of  a  sjiriog-i-lip  (Fig.  171),  which  presses  the  dis- 
lorted  end  of  the  nose  buck  to  the  straight  line. 

L4f  the  septmu  alone  be  Kroken,  the  same  treatment  must  U-  ndnptcd  ;  the 
Ek  bein^;  ^iiippnrcod  nnd  moulded  int4>  niiape.  Ab  a  rule,  after  it  hiui  been  re- 
>1ared,  the  poution  is  maintained :  but  in  some  coses,  where  there  is  a  tendency 
o  Mnkinf;  of  the  Hoft  parts  of  the  nose,  the  iutntduction  of  a  pinj?  of  oiled  lint 
'Dund  a  piece  of  catheter,  left  open  for  hreathinfr,  will  he  rtiiuired  to  retain 
lie  orjrarj  in  proper  sliape.  Tlie  ha?morrhage,  which  is  usually  rather  abuu- 
tant  at  first,  may  be  stopped  by  the  application  of  iw  ;  hut  occasionally  thf 
lostrilfl  require  plufririnc",  in  '»rder  to  prevent  it  from  continuing  to  a  dangerous 
BCtent,  \i  the  laclirymal  bone  be  broken  together  with  the  nasal,  the  ductuet 
|d  aMum  may  l>e  obstructed,  and  the  course  of  the  tears  diverted.  In  an 
bJDiy  of  Uiis  kind,  I  have  seen  extcnsi\e  emphysema  of  the  eyelids  and  ftire- 
iciw]  ixvur  on  attempting  to  blow  the  nose.  In  some  cases,  the  injury  inflicted 
ihihc  nasal  bones  extends  through  the  ethmoid  to  the  base  of  the  brain,  nnd 
Ife  ihtiB  occasion  deatli.  This  I  have  seen  happen  from  a  severe  blow  on 
InjHIvith  a  piece  of  W(K)d. 

HuLAlt  AXD  rppKB  .IjkW-BoNEs. — These  are  seldom  broken  except  by  great 
■Ldirect  riolcnoc  :  and  their  fracture  is  usually  accompanied  by  extemni 
^Bjlt  as  in  gunshot  injuries  of  these  parts.  More  commonly  the  alveolar 
HRhhs  arc  detached,  and  the  teeth  loosened.  The  treatment  then  consists 
D  binding  tlie  ieeth  together  with  silver  wire.  In  fractareB  of  the  zygoma^ 
rfaich  are  very  rare,  there  will  l)e  difficulty  in  mastication  from  injury  to  the 
rigin  of  the  masseter,  and  |x»ssibly  from  fragments,  which  may  rct|uire  re- 
Dovid,  Wing  driven  into  the  t^^ui[K)nil  muscle. 

^n  some  rare  cases,  all  the  bones  of  the  fiioe  appear  to  have  been 
^Bed,  and  separated  from  the  sknll  by  the  intlictiou  of  great  violence, 
RRb,  .South  relates  the  cast*  of  a  man  who  was  struck  on  the  face  by  the 
bandl**  «»f  a  crune,  and  in  whom  all  the  Iwues  were  separated  and  Io<jscned, 
■ping  like  beans  in  a  hag.**  Some  yrais  itgo  I  had  under  my  cjire  a  patient 
^^Uiiid  fallen  thirty  feet  over  the  bahwt«?rs  of  u  spiral  stain*aso  and  had 
^Hc  his  face  in  the  fall.  He  lived  aUmt  two  hours  afti'r  the  accident  and 
^fitaminaLion  tlie  following  injuries  were  fr»und.  The  lower  jaw  was  frac- 
Bred  through  the  left  ramus,  and  through  the  Iwdy  iKJtween  the  right  molar 
leth.  In  the  upper  jaw  a  transverse  fracture  ran  completely  across  fro[ii  one 
Ide  of  the  face  X^  the  other,  at  alxiut  the  love!  of  the  inferior  border  of  the 
Dterinr  nares.  It  paa8e<l  through  lK>th  sujK-rior  maxillary  bones,  the  vertical 
art  of  thtr  palate  hones,  the  pterygoid  processes  of  the  sphenoid  on  Iwth  sides. 
bd  the  vomer  ;  so  that  the  whole  of  the  alveolar  portions  of  the  superior 
ll^ttUDd  the  (lalste  fonned  one  piece.  This  was  displaiMid  backwards  into 
B^B^ltx.  The  zygoma  was  fracturifd  oti  both  sides,  and  a  vertic^d  frac- 
hrc  r»n  tm  each  aide  from  the  margin  of  the  orbit  through  the  walls  of  the 
DiraiQ  ;  so  that  on  each  side  there  was  one  large  fnigment  conipt^sed  of  fMirt 
f  (be  zygoma,  the  malar  bone,  and  the  ]»aii  of  the  superior  maxillary  bone 
JUll  which  it  is  firticnlated.  The  misul  l»on<<}»,  the  ufusal  processes  of  thi; 
HhicT  maxillary  IkoneK,  the  oh  unguis  ou  each  nidr,  nnd  the  ethmoid,  were 
bwibed  into  numerous  small  froguients.  There  was  no  fractnre  visible  fn»ni 
\fi  interior  of  the  skull :  and  no  other  injuries  of  im]>ortan(*e  were  found.  In 
notber  cnae  a  woman  falling  out  of  a  third  story  window  struck  her  Rkce 
b^Bi  (he  area-railings.    The  sn]ierior  maxilla'  were  broken  acriJSH  trans- 
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vorsely  above  the  line  of  tlie  teeth,  ao  that  these  and  tlie  hard  palate  ooald  br 
ini)vei1  bnckwnrd.s  and  forwards.  She  died  from  a  SjiliuttT  of  the  roof  of  iXvt 
Kphenoidal  sinus  having  penetnited  tlie  dura  tnater.  \  havi*.,  however,  known 
several  cases  of  transverse  fracture  of  onu  superior  niaxilhirv  lx*ne  do  well  la 
BQoh  041868  the  teeth  may  W  tied  together  with  silver  wire  or  the  aid  of  Uio 
dentist  may  be  require<l  to  fix  the  displaced  fragmt-ntri  by  mefins  of  ^^dc»^ilr 
moulds.  The  question  of  fecfding  the  pntiunt  is  usually  <tnc  of  difficulty,  aii<^ 
the  fowl  often  rt'qinrc.«  to  Ix?  introdnccd  by  means  of  u  inl)e. 

In  Onnshot  Injoriea  of  the  Face  there  is  usually  *;rcHt  splintt^hng  iif 
the  bones.  As,  howcvf^r,  thi^  vitality  of  the  jMirt  is  gntit.  nccnwis  ra  not  likely 
to  enaue:  and  the  partially  detached  and  lo<M«jued  fragments  may  be  put  back 
into  position,  and  will  UHually  tH.*come  (\\^\.  There  are  two  principal  tlonger^ 
in  tiiese  cum^  :  Ir.emorrhajre,  either  primary  or  secondary,  and  abundant  fetid 
muco*pnriform  discharge.  The  htcmorrhage,  when  primary,  asu»l]y  eeaats 
sitontaneoUHly,  or  on  the  application  of  cold.  If  secondary,  it  may  be  amatwi 
by  cold,  by  plugging,  and  hy  preasure  ;  or,  if  continuous,  und  from  dwp 
Bourcea,  it  may  jM^ssibly  a'quire  ligatnre  of  the  external  ©imtid.  The  fetid 
discharge  from  these  wounds  is  a  stturce  not  4mly  of  great  discomfort  to  Ibr 
patient,  but  of  positive  danger^  as  a  cauac  of  septic  pneumonia  ;  and,  dnitna|r 
being  difficult,  hu  may  also  suffer  from  absorption  of  the  septic  noatCer  from 
the  raw  surface.  This  risk  is  best  obviated  by  repeated  injections  of  wann 
antiseptic  solutions,  of  which  the  solution  of  permungamite  of  pcitash  or  l»oric 
acid  is  the  best.  Whenever  it  is  possible  to  reach  the  niw  surfiux*  in  any  v»j, 
it  must,  after  it  has  been  well  washed,  ))e  dusted  over  with  iodoform.  Thin 
exerts  a  far  more  powerful  and  lasting  antiseptic  inHuence  thau  any  lotion. 

Lower  Jaw. — Tin's  bone  is  frequently  broken,  owing  to  its  promim'ot 
situation  ;  though  its  arched  shape  and  great  strength  enable  it  U»  resist  all 
but  extreme  degrees  of  violence.  .Ml  fractures  of  this  bone  which  imphcaU* 
the  alveoh&r  border  are  necessarily  compound,  the  laceration  of  the  gam  ctiU' 
ing  them  to  communicate  with  the  external  air.  In  other  cases  au  exCcmd 
wound,  as  in  gunshot  fractni*es,  may  communicate  with  the  fhK:ture.  Not 
unfre<iucntly  they  are  comminuted. 

Fracture  of  the  lower  jaw  may  occur  in  various  situations.  I  Imvc  seen  ii 
most  frequently  in  the  body  of  the  bone,  between  the  lateral  incisor  nod  \\» 
canine  teeth.  The  aympliysis  itself  is  not  !<o  commonly  fractured,  the 
bone  l)eing  thick  in  this  situation.  The  angle  is  more  frcf^uently  bmktiu 
The  ooronoid  prooeee  can  suffer  fm.'ture  only  from  the  most  N.'vere  trxf 
dian^t  external  injury.  lu^  from  a  bullet-wound.  The  neck  of  th«  condyle  i< 
oi'Casionatly  l>rokcn  across. 

Practures  near  the  symphysis  are  usually  vertical,  but  {tuss  through  the  IxKif 
in  a  dire<-'tion  from  within  forwards  and  outwai'ds,  so  that  the  posterior  frwr- 
ment  tends  to  overlap  the  anterior.  Those  near  the  angle  arc  coraronalj 
oblique  from  t»efore  backwards,  so  that  a  long  s])iciilum  of  the  outer  talilr  i^ 
connected  with  the  upper  fragment. 

Tlu^e  fradures  ui*e  fiometinies  double  :  either  syimnetrically,  or,  mon?  (r*- 
quently,  one  on  the  side  near  the  8ynq>hysi8,  and  the  other  near  the  angle. 

The  BiffBs  of  rriM'tiire  of  the  h»wer  juw  are  obvioutJ.  The  abnocin^ 
mobility  of  the  fmumeiits,  the  crepitus,  the  irregularity  of  the  line  of  (^ 


teeth  and  of  the  iirt'h  of  the  jaw,  laceration  of  the  gura^,  ' 


id  dnV 


bliug  of  aaliva,  indicate  the  nature  of  the  injun*.     llie  ...  . ;.Mfit  *xA 
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mobilitj  of  the  frngmeiits  are  jrrcater  the  nean^r  the  fractnrc  is  to  the  sym- 
ph}rsis.  If  the  bone  happen  to  l>e  broken  on  both  sides  of  this  line,  tho  middle 
fm^nent  is  much  dragged  out  of  phire  hy  the  depressor  mnsolen  attwhed  to  it ; 
i!ide<'<l,  in  all  double  fr.ietures,  the  diBplacement  is  ver}'  great.  In  fi-acture 
alioiit  the  anirle  aad  lower  part  of  the  mmns,  tiie  doronnity  is  not  so  great, 
owing  Ui  the  miisole^t  tliat  otat  :ind  pmtect  cncli  side  of  the  bune  in  tliis  sitnu- 
tioD  prevenlinjr  the  fnvirraeuts  from  being  displarftl.  When  the  neck  of  the 
ooodjrlo  is  broken  through,  that  pnx-ess  is  often  much  dis])taced  by  tlie  action 


Firf  i; 


lo  Fnctnne  of  Luwor  Jaw. 


t4  the  external  pterygoid  ;  there  in  great  pain  at  the  seat  of  fi*acture  and  tlie 
chin  may  be  drawn  to  the  same  side. 

Wlicn  the  fracture  is  near  the  Byraphysis,  the  dental  canal  escapes;  but 
it  is  further  back  in  the  bi>dy  of  the  bone,  and  eap)e<'ia!ly  near  the 
U  the  canal  must  net-essarily  be  fmplicjited.  It  is  remarkaljje,  however, 
UmI  the  inferior  dentJil  nerve  oscapea  injury  or  division  in  many  caaeB 
altogether,  in  utliera  fur  several  days,  until^  perha]«,  owing  to  great  di.splaoe- 


n^  171.— OatU~l*tfrvUa  aiJlnl :  Origttutl  :a)i4(>i-. 


Fiji.  17*-<Jiiitj|.|'*rpi.»  siiUnt, 

H)oll|ilf<<t  to  MtMl«  Kit  ,la« . 


f.r  to  «omr  effort   in  reduction,  it  may  bo  torn  ac-roes.    IVTien  this 
11,  the  hktft  purts  of  the  lower  lip,  Bup|»lted  by  the  m<'ntal  branch  of  the 
or  dental,  are  neccRsarily  for  a  time  drprived  of  sensation,  but  thoy  soon 
^.     I  have  never  known  any  |x?rmatiint.  migeliicf  from  this  lauae,  nor 
fri;€n  tin*  iiaTiiunhage  fullowing  laceration  of  the  inferior  dental  artery. 
Tbtr  Tc«atiu«at  is  simple  in  principles  but  oHen  nc»(  easy  of  aocomplisb- 
]t  cv/nciffta  in  mnintainiug  the  parts  in  ap|x»ttition  for  four  or  five 
jteriag  which  time  mastication  must  be  forbidden — the  patient  living 
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on  fluid  nounHhmcnt — mid  talkiDf;  bcin^  prohibited.  In  n  iiimpteca« 
good  position  ia  easily  maintained  the  four-laihd  iHtmlwjt'^  applied  oa  Hhoffn  iti 
Fig.  I7.S,  often  answers  Jidinimbly.  Tiok  8u;?gt*nt8  that  h\  carryin^y  the  upfwr 
eiidi^  of  the  hauda^c  bcliind  the  wriptit.  i-athcr  than  to  tlie  ntt|>f  <»f  tlw!  n«tk 

as  anually  rfComiDcnded,  Um  ten* 
dmiry  to  diflplacenioiit  of  tV 
anterior  fratfrnent  harkwardt  ii 
avoided.  In  liiomo  oa^js  u  ifuth' 
perrJui  spUut  (Fiir-  I74>,  mouUlnl 
to  the  part  (  Fij^.  I  T.'t)  ib  of  wn.-iw. 
It  should  be  lined  aith  lint,  and 
a])plied  with  a  four-tailed  baa* 
da^ 

The  t<M3th  in  these  imsca  mtuttt 

Hpecial  attention.     Any  that  are 

louRfiifd  nnisl  Ih'  lefV  in,  an  tbrt 

\s'ill  noon  t-rintriu;t  nillii^siond.  and 

fix   thciusi'lvca  firmly;   if  necr»- 

stiry,  tliey  may  bo   tied  to  the 

sound  teeth  with  silver  wire,  or 

dentigt*a  <iilk.       Care  moit  br 

taken  that  any  tooth    that  m%f 

have  dropped  Iwtween  the  fragmeiita  be  removed  ;    in  one  case  in  which  t 

tooth  was  overlooked  in  this  (losition,  no  nnion  of  the  fracture  Uaik  pUct)  till 

it  had  been  removed. 

In  any  t-nse  of  fracture  of  the  IkhIv  of  the  lowpr  jaw,  in  which  a  snifietfol 
number  of  firm  teeth  are  present.  HammrnHpis  HpUut  (Vv^.  \'\\)  f^iM-s  rjn"*illcnl 

i-esults.  and  has  largely  it- 
plaoe<)  other  mi^thrxla.  A  Moot 
pie«ii  of  tinnod  iron  wire  v 
made  areurately  to  Bumitunl 
the  whole  of  the  te<itli  of  tlw 
lower  jaw,  and  ila  end*  nw 
ftr»ldered  t4.»j,n.uher.  The  wirr? 
may  lie  conveniently  raoalttrd 
to  a  east  of  the  toeth,  whiri* 
f^an  eatiily  U-  prepared  with 
>rHx  und  plnitlcr  of  IVi«- 
This  stout  iron  win?  (ranK 
ifl  firmly  fixed  in  jfiaitioa  br 
fine  bindingwire,  whieh  p««'^ 
seftiinitely  iiround  ituliviihul 
teeth  and  bimlH  the  «plmt  to 
them.  No  i((ip[^N>rt  ithoaM  \*' 
taken  from  the  teeth  immediately  adjoining  the  f^Uire,  aa  theflc  aiv  liki; 

Ul  U>  looBCUtid. 

When  depiiHKion,  tKjieeially  near  the  symjjhysiH,  i*  ooiiciderftb*  *        1^'<*^ 

damp  n/iprtnttus,  whieh  fixes  the  chin  iintl  line  of  teeth»  aiuiwer*  t  *  '"^ 

Bt^jatijins  the  fniy;mfcntH  extremely  well.     When  tlie  fmi-run-  i  uw 

fiMurc  occurring' near  the  »yn»phyflia,  the  olln-r  ru-ur  the  anudi-  iV« 
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(iJorabIc  difficulty  in  bringing  the  fnigmtnta  into  auything  like  good 
ion,  without  the  aid  of  some  spw^'al  apparatus. 


In  such  cases  a  cast 


shonJd  be  taken  of  the  teotli  iu  gutta-percha,  while  tlie  fragments  aiv  held  in 
nocoratc  positiun,  and  from  thia  a  metal  plate  should  be  modelled,  fitted  to  the 
teeth,  and  attoi'hed  to  Lonadale^s  clamp  or  to  a  stem,  and  fixed  to  a  horseshoe- 
shaped  splint  placed  under  the  jaw,  so  a8  to  keep  the  whole  aieady  and  solid. 

Some  cases  in  which  therc  is  imusual  diihculty  in  raaintaiuintr  apposition, 
especially   if  the   tracture   be 

»  doable,  may  be  treated  by 
uriruuj  die  fragments,  as  ad- 
vocated by  H.  O.  Thomas. 

The  bone  is  drilled  «»n  each 
side  of  the  fracture,  and  the 
fragmenia  fixed  by  means  of 
b  thick  pliant  silver  wire. 
^fcTbomaA  found  tliai  the  ordi- 
^pMry  croes-twist  did  not  hold; 
^lie  therefore  coiled  the  wire 
at  each  side  (Figs:.  177,  170). 
Iu  onler  to  iacilitate  this  ope- 
ration, he  devised  a  set  of 
>  iuitruments,  comprising  a 
tubular  needle  lo  return  die 
«)re,  and  a  key  for  coiling  it 
(Fig.  17M).    Tuion  generally 

take?  place  perfectly  in  fractures  of  the  jaw,  though  it  is  somewhat  slow  at 
firet,  «ind  the  fragments  cf»ntinue  mobile  for  some  weeks. 

Tlie  cure  is  often  delayed  by  the  separation  of  necrc»sed  fnigmeuts.  If 
thrre  iihould  be  any  utfen^ive  discliurgc  the  patient  must  wash  out  his  mouth 
vith  Coudy's  duid  and  water,  after  which  iodoform  must  be  sprinkled  on  the 
voand- 

In  Fractures  of  the  Body  of   the  Lower  Jaw  hj  Gnnahot  Injury 

there  is  great  comminution  and  splintering  of  the  l>one,  followed  by  copioiui 

fetid  discharge,  which  necessitates  the  free  use  of  disinfectants,  and  especially 

of  ktdoforni.     In  extreme  cases  the  wound  nuiy  l)e  enlarged  and  the  splinters 

ved,  but  no  formal  excision  of  any  part  of  the  bone  should  be  under- 


Fifi 
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Fip.  IW  — FoiTD  of 
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Tha^tckk  of  the  Hyoid  Boxe  is  of  rare  occurrence :  and,  thoujrh  usually 

|ihc    Tcejult    of    direct   violence,  as   a   forcible   grasp,   it    has    been    known 

occur    from    muscular    action.      The    fracture   most   commonly  ocxiurs 

the  juDCtiun  of  the  body  and  great  coniu.     The  fragments  form  a  sharp 

licut  anglr :  there  is  mnoh  pain  and  irritation,  increased  by  siKniking  and 

Mti.     There  is  salivation  from  interference  with  the  movements  of  Lhc 

:itl  cough  ;  nnd   ennsidenible  ditlioulty  in  breathing  may  be  present. 

I   is   accouijtlihlicd   by  pretising   the  fragments  into  p{:«tti<m,  either 

j  or  by  [Hissing  the  linger  into  the  muuth.     Should  one  piece  of  the 

tie  driren  much  in,  it  may  possibly  require  to  be  drnv^n  fonvards  with  u 
'  ,11.    The  m»ck  should  then  be  fixed  with  a  stitt*  pasteboard  collar  tt» 
.iaplaccmout. 
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FRACTUBBB  OF  THB  UFFSB  XXTRSUITT  ^H 

Fractunv*!  of  the  upi>er  extretiiitj  Diaj  <xK;ur  frvin  dircjct  or  fn»Dn  indirfU 
violence.  AVliou  fvora  ^/;r«:/  violence  any  jwrtittn  of  any  bt^ne  frtttn  thr  tip«  of 
the  fingers  to  the  trunk  may  he  broken.  But  indirect  violence  i«  the  mflre 
common  L-ause  ;  and  the  seat  of  the  fhioture  depends  on  the  way  in  which  ihf 
violence  is  directed. 

The  Claviclf  is  more  fretjueutly  hmken  than  any  other  l>ono  iu  the  body, 
except  the  radius.  Fur  this  there  are  three  reasons.  Fir^t,  it  i»  expoMd  to 
the  influence  of  direct  rioleacc  ;  secondly,  it  receives  all  sliocks  trsaaDitttJ 
through  the  shoulder  iu  a  horizontal  direction  to  the  trunk  ;  an'l. 
being  the  only  direct  oaseoua  8uppr»rt  of  the  upper  extreniity.il  n 
tranamissiou  through  the  scapula  every  shock  that  is  commnnicateii  l»'  the- 
baud  when  the  arm  is  extended.  Kotwithstunding  its  ex]Hk3tH]  {Ktsitioo,  i: 
is  companitively  Kcldom  broken  by  direct  injur)'.  The  great  majnrily  of 
tlie  fractures  occur  from  indirect  violence,  such  as  fails  on  thf  shoulder  and  oo 
the  hand.  This  bone  would  be  more  frequently  broken  (turn  it  ib,  werr  ti 
not  that  ii  resembles  two  segments  of  a  circk*  looking  iu  npyKisice  diroctifmi. 
so  as  to  form  an  8-shapc  which  admirably  enables  it  to  withstAud  ttulirpct 
violence.  The  clavicle  is  occasionally  fractured  by  muscular  action — niti« 
particularly  from  the  swing  of  the  arm,  as  in  n  back-hiindwl  blow.  Who 
the  accident  occurs  from  this  cause,  it  is  usually  about  the  middle  of  the  brief, 
and  on  tlie  right  side.  Comfwund  fracture  of  the  cinvicle  ran  o<x-nroDh 
from  bullet-wounds,  or  some  similar  severe  and  direct  injury  inflicted  d{mxi 
the  hone. 

Fractures  from  direct  violence  are  usually  transverse,  and  often  cotD 
minuted  :  from  indirect  violence  they  are  ohlique.  The  latter  are  atieodod 
with  much  gn-ater  deformity  tlian  the  former.  Fractures  of  this  bone  in 
infants  and  young  children  are  usually  traDsverse  :  sometimes  the  Ixtiie  \s 
merely  bent,  or  is  fractared  on  one  side  only.  The  injury  is  usually  occm&icintd 
by  fulling  out  of  l>ed.  Such  accidents  are  fretjncntly  overlooked  by  caiflc^ 
iinn*pa  ;  bnt  the  child's  crying  whenever  the  ann  is  moved  direct**  uttentiou  W 
the  port,  and  the  Surgeon  then  finils  stime  deformity,  with  a  node-hfcr 
swelling  at>out  the  middle  of  the  bone. 

Both  ctavietes  ore  occasionally,  thougli  rarely,  fractured.  Iu  one  sncb  cw^ 
ivhich  was  under  my  care,  the  |iatient,  a  youug  mau  of  20,  had  twelt^*  tbi 
broken  as  well,  iu  a  railway  accident,  notwithstanding  which  he  nim)«  m 
e\<rllent  recovery. 

Complicatioxia. — In  simple  obbtine  fracture  of  the  clavicle,  there  is  rartlr 
any  serions  complicatiou.  But  when  the  frjicturc  is  the  rpsult  of  dimi 
violence,  the  same  force  that  breaks  the  lione  may  iujnre  suhjaoent  i«rt>(^ 
importance.  The  subclavian  vein  may  Iw;  couipressed  or  wounded,  or  U* 
briichial  plexus  of  nerves  may  !«;  compressed  or  toru  :  the  lir*t  rib  mi/hr 
broken  by  the  crushing  violence^  and  the  pleura  woundt-d.  In  «  <^ 
rwn.rded  by  lionlby  purtiiU  ru])ture  uf  the  Mubi:lu\iau  artery  owurred  (p.4*''*^* 

The  clavicle  may  be  fmcturod  at  any  pMtKi  bftween  its  acromial  and  *ef»l 
Inda.  I.  Moftt  frequently  the  Great  Convexity  is  bi-oken  ;  the  bone  bendifllB 
uerc  when   pppswd  up<tn  from   its  extremity,  the  i:urvc  b'  mcnMBl  i 

and  at  lost  giving  way.     This  fracture  may  arue  frum  •:  McnaB^lm  { 

|hnailj  is  the  result  of  falls  ou  tlte  hand  or  slioulder.    3!.  It  may  i>e  fhuum^ 
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rer  tlie  acromion  l)ctwecu  the  two  Coraco-claTicnl&r  Ligaments.     ;i.  Us 
ter  End  may  bo  broken  off  extcnuil!}'  to  ibe  oiiLerniost  point  of  insertitm 
the  trapezoid  ligament,  between  it  and  the  Bcromion.     These  latter  two 
tures  can  scarcely  oceur  from  indirect,  but  are  almost  always  the  result 
'  direct,  violence,     4.  The  clavicle  may  be  broken  internally,  that  is,  to  the 
t«nuJ  Side  of  the  Rhomboid  Ligament,  usually  abont  three-qiirnters  nf 
inrh  (Vi>m  its  btrrnal  articulation.     This  injury  is  uf  very  rare  occurrence. 
yC.  8mitb,  although  admitting  its  possibility,  states  that  tiiere  is  no  actual 
poof,  from  dissection,  of  its  having  occurred.    According  t<i  J.  Hutchinson, 
■nr.,  there  are  Imt  three  cases  on  record  of  separation  of  the  epiphysis  of  the 
iviclc.     The  cpiphysia  j<»in8  the  shaft  about  the  25th  year. 
The  Signs  will  depend  \\\>fm  the  seat  of  fracture.    Wlien  the  bone  is  broken 
th^  conoid  and  bapezoul  Uganitnts^  there  is  little,  if  any,  displacement, 
t  pain  on  pressure,  some  crepitus  on  moving  the  shoulder,  and  slight  irre- 
larity  on  running  the  finger  along  the  bone  are  usually  present.    Wlicn  the 
nre  is  extenuil  to  Ote  roraco-cUtvicular  IvjamenU^ 
■lere  is  a  remarkable  dis])1acemeut  uf  the  scapular 
gnaent,  whicl)  is  turned  forwards  and  inwards,  with 
alight  inclination  downwards,  nearly  at  right  angles 
the  rest  of  the  bone,  apparently  by  the  dragging  of 
?  weight  of  the  shoulder,  the  point  of  which  is 
mndeti  forwards  (Fig.   181),      When    the  fracture 
nrs  nhftut  (he  middle  of  f/te  bo/te^  or  at  any  part  on 
sienml  side  of  the  scapular  lujaments,  tlicre  is  a 
eU-marked  deformity,  owing  to  a  triple  displacemeut  of  the  inner  end 
Uie   outer  fragment  inwards,  downwai*ds,  and  slightly  backwards,  while 
!  outer  end  is  rotated  forwards  (Fig.  18:^).     This  displacemeut  is  due  t^j  two 
isea,  one  of  which  \%  mechanical  and  the  other  muscular.    The  displacement 
rawards  is  due  chiefly  to  the  weight  of  the  arm,  but  the  contraction  of  tlie 
toid  Would  also  aid  in  depressing  the  inner  end  of  the  outer  fragment, 
ment  inwards  is  due  to  the  aoti(.n  of  the  muscles  passing  from  the 
the  arm   and  scapula,   the  peotoialis  major  and  minor,  and   the 
mn?  dorsi  ;  the  rotation  forwards  and  the  poiuting  of  the  stenial  end  of 
oater  fragment  backwards  ii<  due  to  the  more  powerful  action  of  the 
nU  muscles.    The  outer  extremity  of  the  inner  fragment  appears  to  be 
,  the  skin  being  drawn  tensely  over  it ;  but  this  is  owing  rather  to  the 
D  of  the  onter  portion  of  the  bone  ;  it  is  usually  kept  fi\ed  by  the 
lam  bt>tween    the  sterno-c1eido.ma.<9toid  and   great  pectoral  muscles. 
however,  in  some  cases  be   raised.    This  is  when   the  clavicular 
of  the   sterno-cleido-inasroid  mnscle  is  unusually  strong,  and   when 
ftwinn*  has  taken  place  just  outHide  its  insertion  into  the  clavicle  ;  or  it 
be  raised  and  pushed  forwards,  by  tlie  inner  end  of  the  outer  fragment 
injr  l)eIow  or  behind  it.     On  looking  at  a  patient  with  fracture  of  the 
icU?  in  this  situarion,  the  nature  of  the  injury  is  at  once  evident.     The 
roxiniatioti  of  the  jwint  of  the  shoulder  towards  the  sternum  ;  the  pro- 
formed  by  the  onter  end  of  the  inner  fngment,  over  which  the  skin 
ed  ;  the  sudden  depression  niider  this,  and  the  crepitus,  which  can 
tiMiaoed  by  elevating  and  rotating  the  shoulder  at  the  same  time  that 
\%  pruiMxi  til  the  side,  indicate  tho  nature  of  the  injury.     The 
of  the  ])atient  is  remarkable  ;  he  sits,  leaning  his  head  down  to  the 
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ttffectt><l  ^ide,  so  na  to  relax  ihf  muscles^  and  supports  liis  t'lHow  And 
in  the  sound  hand,  in  order  to  take  off  the  weight  of  the  Urnb  ;  iie  is 
to  raii^  his  arm  from  the  Hide,  and  any  atteuipt  to  do  so  caufteii  severe  paiiL 

"When  the  fracture  occurs  near  to  the  sierual  end  of  the  bone,  it  is  ajio»Dj, 
if  not  always,  transverse.  If  it  'jccur  internally  to  the  rhomboid  ligomeot, 
tlie  outer  fray^ment  is  displaced  forward,  but  remaitiR  on  the  same  hi.*nsoDU) 
level  m  the  sternal  fragment  If  the  triple  displacement  of  the  0Dl«r 
fragment,  characteristic  of  fractured  clavicle,  viz.,  in  a  direction  dowDwnrdi, 
forwards,  and  inwards,  have  occurred,  then  R.  W.  Smith  believes  thai 
however  near  the  joint  the  fracture  may  a]i|>ear  to  be,  it  most  in  raftlitr 


til  : 
'A. 


have  occurred  eitenialty  10  the  costo-clnvii.idnr  li'^uuicnt.  which  is  Uki  ai^ 
to  admit  of  thi«  di»phkc^ement,  or  to  be  ruptunxl.  and  ao  to  allow  ii  tu  uk< 
place. 

In  ordinary  simple  fracture  of  the  clavicle  the  bkHxl-veesvIs  pnadng  onte 
the  bone  are  very  rarely,  if  ever,  injured  or  even  couipi'cswMl.  This  is  owiagM 
the  manner  in  which  tlu-  outer  fragment  ifl  displaced,  its  flteraal  end  bdaf 
pufthed  in  front  of  them  and  to  their  inner  side. 

CommiBated  XVactnre  of  the  Clavicle  is  the  rcsoll  of  nevcrr  dlnci. 
violence.     It  is  a  'langeroiis  iwcideni,  as  the  anbclavian   •    "  !  stlj 

pleiuit  of  nerves,  or  the  np]>ei'  jiart  of  the  pleura,  may  Im  ,   iajonii 

In   n  case  that  \\xi»   under  my  cam,   t'ho  subclavian   van   waa  apfMitlj 
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^^nndtd»  gre-nt  extravasation  of  )>1ock1  Inking  place  abont  the  shoulder  and 
nock,  and  the  circuUtiuu  liii'ongh  the  vciiis  of  the  arm  being  m  nniuh  inter- 
fered with  as  t<»  threaten  gangrene.  The  case,  however,  did  jxjrfectly  well 
under  the  eontinnous  application  of  evaporating  lotions  to  the  shoulder,  and 
AtUNBtion  to  the  position  of  the  arm.  But  in  another  case,  gangrene  of  the 
Arm  took  place,  leading  to  nmputntion  at  the  shoulder  joint.  The  patient 
dSxA  of  pysemia,  and  u  fragment  alKiat  one  inch  long  separated  from  the 
posterior  part  of  the  claWeie  was  found  lying  upon,  and  compressing,  the 
sobclavian  vuin.  Dr.  John  Ogle  relates  a  case  of  comminuted  Inicture  of  the 
cUvicle  from  direct  violeucv,  in  which  the  right  internal  jugular  vein  was 
ed  by  one  of  the  fragments,  there  being  great  extravasation  of  blood, 
have  known  only  one  instance  in  which  the  subcLman  artery  was  injured. 

c  left  clavicle  was  broken  by  direct  violence,  a  cart-wlitel  having  passed  over 

shoidder.      An  aneurism  rapidly  formed  in  the  suKlavian  artery,  whether 

ver  by  direct  injur)'  or  as    the  result  of  severe  strain  was  uncertain. 

"Ht^ath,  tinder  wIiojmj  care  the  ]>;itient  was,  amputated  at  the  shonlder-joint. 

CompoTuad  Fracture  of  the  Clavicle  can  of  course  be  produced  only  by 
direct  violence,  and  in  such  cases  any  amount  of  injury  may  be  doue  to  the 
underlying  and  neighbouring  parts  by  the  force  that  breaks  the  bone  or  by 
fragments  driven  in.  The  vein,  artery,  or  nerves  niay  be  injured,  and 
their  liability  to  injury  will,  for  obvious  anatomical  reasons,  be  in  the  order 
named. 

Treatment  of  Simple  Fracture  of  the  Clavicle. — There  arc  few  fhic- 
rnrefi  for  the  cure  i*f  which  so  «rreat  a  variety  of  ingenious  and  complicated 
contrivanc*^  has  t)een  deviatni  a**  those  <'f  the  clavicle,  and  thei*o  are  few  in 
which  so  much  ingenuity  has  been  displayed  in  vain  ;  for,  h(»wever  perfect  the 
appnnitus  may  apfiear  to  be,  \i  seldom  answers  the  purpose  intended,  viz.,  to 
core  the  fracture  without  deformity.  I  believe  that  more  may  be  done,  witli  a 
littlt'  skill  and  patience,  by  simple  means  than  by  the  most  elaborate  mechaui- 
ca]  contrivances. 

When  the  fracture  occurs  at  the  tip  of  the  acromial  end  of  the  cbivicle, 
ibe  tendency  to  rotation  of  the  shoulder  forwards  may  be  corrected  by 
fixing  the  arm  to  the  side  with  plaster  of  Paris  or  strapping  in  the  manner  to 
be  deacribed  for  fractures  of  the  middle  of  the  bono.  When  the  bone  is 
broken  between  the  coraco-clavicular  ligamenta  there  is  but  little  displacement 
ftttd  theaame  treatment  will  sufTici'. 

B(tt  when  the  fraL-tna*  is  situated  t<«vanls  the  middle  of  the  bone,  or  indeed 
at  aoy  point  to  tJie  inside  of  these  ligaments,  the  case  is  more  difficult,  and 
Bameroas  methods  of  treating  it  have  been  invented.  The  objects  aimed  at 
in  all  are  lo  draw  the  outer  fragment  outwards,  to  force  it*  outer  end  ^^ack- 
vmnii,  and  by  supp^irting  the  weight  of  the  limb  to  correct  the  displacement 
dnvDwardft.  It  is  impossible  to  mention  here  more  than  the  few  methods  of 
tnatmrnt  that  seem  most  practicjdly  useful, 

VMatment  by  Flaater  of  Faria.— This  may  be  carried  out  as  follows  : 

patient    lies  on  his  Ixick  on  n  flat  table,  with  his  head  and  shoalders 

ting,  and  supported  on  a  narrow  b(»ard  whicli  |iu&ses  beneath  the  spine. 

(•  shoulders  now  full  backwanls,  and  by  bringing  the  elbow  of  the  afifeoted 
limb  l<i  Uic  side  and  usually  somewhat  forwards,  the  fragments  of  the  broken 
clavicle  can  as  u  rule  Ite  well  adjusted.  A  flannel  bandage  is  now  carried 
kToond  the  cbcet  and  the  affected  limb,  including  the  board  behind,  and  over 
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this  it  surticii-nt  numl)cr  of  turns  of  ti  pitvstcr  of  Piiris  handfipe  s*,'cnrrly  fiit* 
thr  limb  to  the  side  of  the  cheat.  The  piRster  bandages  should  be  camol 
circoliirly  around  the  ami  und  the  chest,  and  »fbli(|uely  over  the  Hexed  eHx>ii., 
the  fortunn  und  the  opposite  shoulder.  Finally,  when  all  is  tirm,  the  board  il' 
aliyiped  down  from  nnder  the  h;indiu;es.  This  method,  whirh  will  be  foonrf 
especially  useful  when  there  is  unusual  difficulty  in  maintaioiug  the  fuwU  in 
apfjosition,  depends  for  ita  success  upon  the  well-known  fact  that  the  dcformitj 
of  a  fractnn?d  clavicle  is  often  Ixst  reduced  bj  placing  the  patient  in  W 
wHrh  a  narrow  pillow  l)eneath  the  spine. 

Sayre's  Treatment  by  Adhesive  Plaster. — I^win  A.  Sayiv  of  Sc» 
York  recommends  the  followinj;  mode  uf  treatment,  wliich  has  liecn  fonnd 
to  act  extremely  well.  Two  strips  of  plaster,  spread  on  stronf^  calico  »»f 
moleskin^  nre  to  be  cut,  each  about  three  und  a  half  inches  wide  or  ka, 
uccordiD^  U*  the  sisse  of  the  ])atient.  One  of  these  is  to  be  long;  enooifh  lo 
encircle  the  arm,  and  aflerwanU  to  pass  one  and  u  half  times  round  i\\it^  bodj. 
A  loop  in  this  is  tir»4t  passed  round  the  arna  immediately   hrlttu  tin-  uxillarr 
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l>oiiler.  The  non-iulfaesive  side  of  the  plaster  must  be  towards  the  skin,  w^ 
the  ItHjp  must  Iw  securetl  by  stitches.  It  mnat  be  i|uile  loooc,  so  thai  iKtn 
shall  be  no  risk  of  c<tmprofisin^  the  vcswls.  When  this  has  be^'n  road«fMG< 
the  elbow  must  ha  drawn  well  backwarih,  luid  the  stri])  of  plaster  is  orna^ 
firmly  round  the  body  and  its  end  brou^dit  up  and  secured  as  in  tlie  tigw 
A  few  stitches  may  !)e  inserted  to  render  its  hold  mure  secure  (Fig.  IW' 
The  second  strip  mnst  U*  of  sntlirient  lenL'th  lo  pii«s  from  the  iMiund  fthoaUtf. 
olili(|aely  round  the  chest  beneath  tlic  elbow  of  the  iujurvd  side,  lad  in 
overlap  for  «<»me  six  or  ei^ht  inches.  A  slit  mnst  bo  cut  in  it  fbr  tbt 
oh^rauon.  Ikfore  applying'  iliis  tlie  ellKtw  must  l^e  raised  and  at  xha  mof 
time  drawn  well  furwtmU  ami  intrtinh^  when  tlie  shoulder  will  be  throim 
backwards  and  outwards,  the  first  strip  of  plaster  wting  as  a  fnWutiL  hi 
mosit  instanci^  this  will  place  the  fra^^nicnts  in  ^>od  ]>06ition.  Iiut  tn  tecb 
individual  case  the  Surf^con  must  endeavour  to  adjust  the  limb  in  sudiavi^ 
iw  k-st  to  reJicve  the  deformity,  and  he  may  tind  that  tbi*'  '\tnmw0 

witisfactorily  acoomplishcd  by  keeping  the  elbow  in  the  a;  .:v  fim^tf 

cwn  directing  it  ilightly  back  wants.    The  position  must  \w  luamtAtned  bv 
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W(ppli<*atioa  of  the  seomd  strip  of  piaster,  which  pusses  obUqaelj  from 
K*  soaod  shonlder  acrosn  the  back  to  beneath  the  elbow,  and  tlieDce  over  the 
gpnu  And  hand  to  the  sound  shoulder  again,  a8  in  Fig.  184.  Finally. 
|Hci  i)andaj;:e  is  passed  altenmt^ly  round  tht-  chest  and  arm,  and  obliquely 
sncaih  tlie  foreami  and  over  thr  o]i]H-jsitf  shoulder. 

Treatment  by  the  Pad  in  the  Ajdlla.  — lu  this  method  a  thick  wedge- 
laped  pad  in  the  axilla  is  used  as  u  fulcroin  to  bring  the  shoulder  into  the 
wjftiii  i>ositioa.  The  method  has  given  good  results,  bub  it  has  one  serious 
Hbback,  viz.,  tlie  risk  of  the  jnoductiou  of  gangrene  bj  the  undue  pressure 
'  the  pad  ou  the  vcsj*els  of  the  ILmb.  This  can  hardly  occur  if  the  Surgeon 
M  the  case  frequently  and  ol)sen'es  the  state  of  the  circulation  in  the 
iigets.  But,  unfortunately,  {>atieuts  do  not  always  present  themselves  when 
M  to  do  BO,  and  thus  three  or  four  days  may  pass  without  the  case  1>eiiig 
Ij;,  During  this  time  gangrene  may  have  set  in  unaccompanied  by  any 
iin,  the  limb  being  nund)c<l  by  the  pressure  on  the  brachial  plexus  in  the 
dlla.  More  than  one  such  ciise  hiifj  occurred,  and  as  cjccelleut  results  cau 
i  obtained  by  other  methods  without  this  danger,  the  treatment  by  the  hard 
u]  in  the  axilla  had  better  l»e  abandoned. 

Treatment  hj  the  fi.gure-«f-8  Bandage. — This  cousisLS  in  drawing  the 
itnilders  forcibly  backwards  by  a  bandage  passing  beneath  the  arm-pite, 
.ur  the  shoulders,  and  cros^ijig  in  the  middle  line  of  the  back.  Tlie  ann  is 
IP  supported  in  a  sling.  However  carefully  the  avillie  be  padded,  the 
Mtment  is  extremely  irksome  to  the  jMitient  and  cannot  be  ii3commended. 
modification  of  this  method,  recummeuded  by  Syme,  and  known  as  the 
Hjtowm/  bij  the  ihrvt'  handketchiffa^  may  sometimes  l;e  useful  as  au  immediate 
j^ication.  A  large  haudkercbief,  folded  diiigoually  till  it  is  about  one  inch 
id  a  half  wide,  is  placed  round  eac^b  shoulder  so  that  it  shall  lie  in  front  in 
,e  hollow  between  the  coracoid  process  and  the  head  of  the  humerus.  The 
ro  ends  are  secured  by  a  single  turn  behind  the  shoulder,  and  then  twisted 
her  so  as  to  form  a  single  cord.  These  cords  are  then  knotted  firmly 
her  in  the  middle  line,  whilu  the  shoulders  are  forcibly  palled  backwards  ; 
folded  towel  must  be  put  along  the  spine  to  prevent  the  knot  hurting  the 
euc.  The  liiird  handkerciiief  is  then  put  on  as  a  sling  firmly  supporting 
elbow. 
In  ehUdreii,  in  wliom  these  fnictures  often  occur,  there  is  frequently  a  difli- 
Hty  in  keeping  the  baudage^?  jtropcrly  applied  ;  in  these  circiunstances  the 
veiled  apiuinitus  will  l^e  fouud  very  uiieful,  care  being  taken  U*  re-apply  it 
often  aft  it  hecomes  loose,  lest  deformity  result.  In  young  children, 
^>ecially  if  the  fracture  be  of  the  **  greenstick  "  vaiiety,  it  is  often  imncocs- 
Ui  do  more  than  fix  the  arm  to  the  side  and  raiae  the  elbow  with  a 
]  Ijamlage.  Fractured  clavicles  occurring  in  females,  to  whom  any 
arityof  union  in  this  situation  would  Uj  very  annoying,  arc  best  treati.^1 
iog  the  patient  lying  Hat  on  her  hack  in  bed,  wuh  tiie  arm  fixed  to 
side,  for  the  first  two  or  thive  weeks.  By  this  plan,  which  is  as  old 
the  days  of  UippocraCcs,  I  ha\'e  seen  better  results  pi'oduceii  than  by  any 

M*  cluvifles  are  broken,  tlie  patient  should  l>e  kept  in  lied,  with  the 
id  to  the  tiide,  or  in  some  casts  both   limbs  may  be  fixed  by  means 
tier  of  i*ari&  applied  in  the  manner  already  described. 
Comminuted  Fracture  of  the  ClaTicle,  it  must  alwavs  l>e  remembered 
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dotachcd  along  with  it.  Mohilitj of  the  coracoid  would,  therefore,  be  a  valnbll 
sign  of  this  rare  fracture.  The  Treatment  of  such  aa  injury,  if  it  wwl 
recognised,  would  cmfiisi  in  keeping  the  whole  aim  well  raised  and  fixed  tq 
the  rhc«t,  with  a  pad  in  the  axilla. 

Kkactvhks  ok  thk  Humkkus. — In  studying  the  fractnrca  of  the  humeral^ 
wc  must  divide  that  lK)ne  into  three  parts — the  Upper  Articular  End,  thi 
8haft,  and  the  Lower  Artirular  End. 

1.  Fractures  of  the  TTpper  Articular  End  of  the  BumeniB  nafi 
nnfre<]uently  oi.cur,  constitutnig  an  ijnjH.irt«nL  L'la>»«  of  injuries  whirh  bail 
been  carefull^r  studied  by  Aslley  Couper,  and  more  rt-ceutly  by  R.  W.  Sniitfa. 

Five  kinds  of  fracture  itf  the  humerus  are  met  with  in  the  immediate  vicinity 
of  the  shoulder-joint :  Fractures  of  the  Anatomical  Neck,  Simple  and  In*' 
pacted  ;  Fractures  nf  the  Surgical  Neck — .Simple  and  Im[>acted  ;  and  Separa^ 
tion  of  the  Oreat  Tuberosity. 

Fracture  of  the  Anatomical  Keck  of  the  Humerus. — The  hewl  of  th^ 
bou'*  is  dr.'tuched  from  thu  s\\nii,  a  litLk-  ubovi:  or  at  the  line  of  iuscitiuii  of  Lfas 
capsule,  and  thus  the  fracture  may  or  may  not  be  pun-ly  intracaitindar.  Thii 
fracture  is  occasioned  by  6c\'ere  falle  or  blows  on  the  shoulder.  A  fall  ots  the 
hand  or  elbow  may  dislocate  the  humerus,  or  fracture  its  shafts  Imt  it  csniitfi 
break  its  upper  articular  end. 

This  injury  is  very  rare,  and  the  aigns  of  it  are  by  no  means  distinct 
though  much  light  has  been  thrown  upon  them  by  the  labours  of  R.  W.8mi 
There  is  toss  of  motion  in  the  shoulder,  with  some  swelling  and  coD«iderab)» 
pain,  topither  with  alifrht  deformity  ;  an  irregularity,  produced  by  tlie  npper 
end  of  the  lower  fragment,  can  Ikj  felt  t-owards  the  inner  side  of  the  joint; 
crepitus  is  easily  produced  ;  uud  there  is^  on  measurement  from  the  aotimino 
to  the  olecranon,  shortening  to  the  extent  of  about  one-thinl  of  an  inch. 

Wlien  this  fracture  is iw/wir/^*//,  the  upper  fragment  penetrate  the  lowerope. 
In  con6ei{ncQce  of  this,  the  axis  of  the  humei-us  is  directed  somewhat  iomnli 
towards  the  coracoid  priMy*sa ;  here  also  some  irregular  osseous  swelling  mnj  Iv 
detected.  The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity,  but  i«  oot 
in  the  axis  of  the  limb,  the  elbi.w  projecting  slightly  fr-ora  the  aide,  whiJe  tb« 
mat  the  same  time  a  hollow  some  little  distanco  nudur  the  acromion.  Tbeivii 
con.4e<|uently  more  deformity  about  the  joint  in  the  impacti-d  than  in  tbt 
simple  intracapsular  fracture,  with  the  same  im|»airment  of  tnobotti  ^^ 
cnrpitns  is  wanting,  or  a  slight  grating  may  be  felt,  ou  tinnly  gn^pio^thf 
shoulder  and  rotating  the  etlx)w. 

In  fracture  of  the  anatomical  neck  of  the  humums  the  portion  of  bov 
ttroken  off  may  be  completely  loose,  like  a  foreign  Itody  in  the  joint,  tln^ 
thcst*  cintnmstances,  the<»retically,  it  might  necrose  and  trlvc  rise  to  destrocti** 
of  the  nrtiruliition,  but  thero  is  no  recoided  case  of  such  a  complioation.  Id 
most  cases,  so  fur  as  thi-  rvirjencc  of  mtiseum  specimens  goes,  the  injury  uart 
Bccnrntely  intracapsular,  the  line  of  fnictnre  patning  ontflide  the  cspsoi* 
iowarda  the  greater  tuberosity,  tlic  fragment  being  tlicn  attnched  to  Lbec^tfBit 
at  it(i  upfier  part'.  In  other  cnaea  it  is  impiicted,  and  new  *.  '  -neuattf  t' 
from  the  lower  fntginent.     A  case  recoi-ded  by  lioycr  v\\uv  iicfil**^ 

it  mHV  lie  gmdiiidly  altsorbcd,  tmrl  there  is  aUo  rviiliMi' i-  it,.,  r  j,-rfscin* 
b*^  m:untainC'd,  thf*  Ii»(»«e  frugrn<*nt  mny  form  new  adht-^i 'M-.  \\u\  f'ven^  •* 
rrmains  free  th*:rc  is  no  n-nson  why  it  should  cause  inflammation  fl^ 
sappuration  any  more  than  a  Io<*so  piece  of  cartihige  chip|Wfl  off  tin  ftfutf 
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PHm,  bo  as  to  txjQcli  the  crown,  owin^^  to  eome  of  the  fibres  of  the  deltoid 
Imving  Inst  tJicir  points  of  uttaclimeat ;  and  it  may  be  determined  by  the 
existence  in  »  minor  duyrce  of  some  of  tlio  pivceding  sijrns,  which  prevent 
the  mx'ident  from  lieinj!;  uoufoiuided  with  paralysis  of  the  deltoid  from  con- 
tii«ion  ;  and  especially  by  the  tip  bein^  felt  to  be  detached.  Bat  oa  has 
Jiinftdy  bt.'ea  (ftated«  this  muy  be  a  eougenital  defect,  to  which  perhapH 
■ftntion  tias  been  directed  only  when  the  Rboulder  has  been  bruiaed  or 
ocherwiae  injured. 

The  Treatmont  consists  in  raising  the  elbow  so  us  to  take  off  the  weight 
of  the  limit,  uud  to  push  up  the  lUToraion  by  the  head  of  the  hnmeruB.  If 
the  extremity  only  be  broken  ofl'  in  front  of  the  acromio-clavicular  articula- 
lioo,  a  pad  may  he  placed  between  the  ellM>w  and  the  side  in  order  to  direct 
ann  somewhat  upwards  and  inwards,  and  the  limb  must  be  iixed  in  this 
ion  by  a  banda;:e  and  sling.  Should  the  fracture  have  taken  place  at  or 
behind  rhe  line  of  the  elavicului'  articulation,  the  treatment  must  be  the  some 
as  tluit  for  fracim^  clavicle. 

When  the  base  of  tins  process  is  broken  across,  there  is  not  much  sepamtion 
the  fragments,  and  uuii-n  usually  takes  place  by  bone.    Wlicn  the 
detached,  fibR>id  or  lig;traentou8  union  generally  occurs,  the  fragments 
widely  separated. 

3.  The  Coracoid  ProcoBs  is  bnt  seldom  broken,  there  being  not  more  than 
t«n  or  twelve  unequivocal  caaeH  on  record.  It  can  rarely  happen  except  by 
T«rj  direct  violence.  Thtre  is  in  the  Museum  of  University  College  a  rc^cent 
preparation  ^howin^  a  fracture  of  the  base  of  this  jtrocess,  implicating  the 
glenoid  cavity,  and  comjtlicated  with  tracturt*  acroHs  tlie  base  of  the  acmmion  ; 
and  another  speeimeu.  from  a  subject  in  the  dissecting-room,  showing  a 
fracture  through  the  middle  of  the  process  united  by  a  librous  band  three- 
i(narter»  of  an  inch  in  length.  In  spite  of  the  attachment  of  such  powerful 
moscles  ns  the  pectoralis  minor,  biceps,  and  eoraco-hrachialis,  the  displaee- 
aant  is  not  great  as  the  pr'H^ess  is  kept  in  position  by  the  ooraco-cla\iculnr 
Kgamenta.  The  only  Treatment  that  can  hft  adopted  is  to  put  the  arm  in  a 
riing  and  fix  it  to  the  side. 

4.  Amrtiire  of  the  Bteck  of  the  Soapola  immediately  behind  the  glenoid 
cavity  is  a  rare  injury.  \u  existenoe  hati  been  doubted  ;  A.  Cooper  and  South 
bare  stated  that  nises  so  described  iire,  in  reality,  fniutures  of  the  upj>erend  of 
tlte  hameriiA-     A  cane,  however,  recorded  by  Spence  puts  the  occasional  ocx'ur- 

of  the  injury  beyond  doubt.  A  man  was  brought  into  the  Edinburgh 
Infirmary,  who  had  fallen  on  his  shoulder  while  intoxicated.  There  was 
falling  of  the  limb  towards  the  axilla,  with  projection  of  the  acromion  and 
ing  of  the  deltoid  ;  and  crepitus  was  felt.  The  contour  of  the  shoulder 
retitored  by  drawing  the  wrm  from  the  side  and  raising  the  Iim)».  The 
died  »**»»ne  days  afterwanls  from  meningitis,  the  residt  of  an  injury  to  the 
bead  n*c<rivt;d  during  the  fall.  f)n  eiamiriing  the  shoulder,  *'  the  fnicture  was 
found  to  pus£  ublifiuely  from  below  upwanls  and  forwanls,  commencing  about 
balf*an-inch  behind  the  origin  of  the  long  head  of  the  triceps,  and  separating 
the  neck  and  four-fifths  of  the  lower  part  of  the  glenoid  cavity  from  the 
■capula.  The  long  head  of  the  biceps  and  the  whole  of  the  gletioid  ligament 
Ittd  al«o  Wn  torn  from  the  up]>er  fragment  of  the  glenoid  ca\'ity,  and  carried 
aknfr  ^(^>  ^^1*-'  displiu'cHl  portion.'*  In  fracture  through  the  neck  of  iIm* 
tcapola,  the  coracoid  pnKx^ss  woidd  necessarily  follow  the  glenoid  cavity,  beiug 
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detached  along  with  it.    Mobility  of  the  i^tracoid  would,  tljerefore,  be 
wpi  of  this  rare  fraoturt.     The  Treatment  uf  such  aii  injury, 
pccojrnisc'd,  would  cousiat  in  keepiug  the  whole  arm  well  raised  and  fiiod  to 
the  chest,  with  a  pad  in  the  axilla. 

Fractcuks  ok  the  HuMKHi's. — In  stnd)*inp  the  fnietnres  of  the  haraenw, 
we  must  divide  that  lK>ue  into  three  parts— the  L'p|ier  Articular  End* 
Shaft,  and  the  Lower  Articular  End, 

]•  Fractures   of  the  I7pper  Articiilar  End  of  the   Httmcmfl- 
nnfrefjuently  wcur,  constituting  an  importiint  (.htss  of  injories  which 
Iteen  carefully  studied  l»y  Astley  Cooper,  and  more  recently  by  K.  \V.  Smith. 

Five  kinds  of  fracture  uf  the  humerus  are  met  with  in  the  immediate  viciiiiif 
of  the  shoulder- joint :  Fractures  of  the  Anutomical  Xeok,  Simple  aod  Im- 
pacted ;  Fractures  of  the  Surgical  Neck — Simple  and  lut|iacted  ;  and  Sqiarft- 
tion  of  tlie  Oreat  Tnlxirosity. 

Fraoture  of  the  Anatomical  IVeck  of  the  Homema. —  Thn  \v'jy\  (tftlttf 
boiM*  is  deluched  from  the  yhjift.  a  little  iibuve  or  at  the  line  of  insertion  of  tii« 
capsule,  and  thus  the  fracture  may  or  may  not  bo  purely  intracupsular,  Thw 
fracture  is  occasioned  by  severe  tails  or  blows  on  the  shoulder.  A  fall  on  tltf 
hand  or  elbow  may  dislocate  the  humenis,  or  fracture  it6  sliaft.  but  it  oaoooC 
break  it*  upper  articular  end. 

This  injury  is  very  i-are,  and  the  signs  of  it  are  by  no  mean»  distinct, 
though  much  light  has  U'en  thrown  upon  them  by  the  labours  of  R.  \V.  Smith. 
There  is  loss  of  motion  in  the  shoulder,  with  some  swelling  and  considenUB 
paiUf  together  with  sliglit  deformity  ;  an  irregularity,  jirtKiuced  by  the  oppcr 
end  of  the  lower  fragment,  can  be  felt  towards  the  inner  side  of  the  joiot: 
crepitus  is  easily  produced  :  and  there  is^  on  measurement  from  the  acromiuB 
to  the  olecranon*  shortening  to  the  extent  of  about  one-third  of  an  inch. 

When  this  fracture  i^impaefed^  the  upfier  fragment  jxuetratt*  the  lower oot 
In  con8e()uence  of  this,  the  axis  of  the  Immcrujs  is  directed  somewhat  ininnli 
towards  the  coracoid  process  ;  here  also  some  irregular  osseous  swelling  nmrbe 
detected-  The  head  of  the  bone  can  be  felt  in  the  glenoid  canty,  but  i»  noi 
in  the  axis  of  the  limb,  the  elbow  projecting  slightly  from  the  side,  while  that 
is  at  the  same  time  a  hollow  some  little  distance  under  the  acromion.  Thciv  ii 
oonsc<|uently  more  defonuity  at}out  the  joint  in  the  impacU'd  than  in  ibc 
simple  intracapsnUir  fracture,  with  the  same  imixiirmeut  of  motion,  bitf 
crepitus  is  wanting,  or  a  slight  grating  may  be  felt,  on  (irmly  gnutpin)!  ^ 
shoulder  and  rt)Uiting  the  elbow. 

In  frarturc  of  tbo  anatrtmical  neck  of  the  humerus  the  ]K)rtion  of  boa* 
broken  off  may  be  completely  loose,  like  a  foreign  body  \xi  the  joinU  I'lid* 
these  circumstances,  the«)retically,it  might  necrose  and  give  rise  to  dettruct** 
of  the  nrfieulatlon,  Imt  there  is  no  rccoided  caae  of  such  a  (ymiplioatiofi.  !■ 
most  C4LS**8,  Ko  far  as  the  evidence  of  mnwnm  specimens  goc*.  the  injury  i«DO* 
nccurately  intmcjipsnlar,  the  line  of  fmntnre  fiossing  ontwide  the  nipi«^ 
towards  the  greater  tuberosity,  the  f^^^muut  being  then  attjiched  tu  thecBi«>^ 
at  ita  npfier  part.  In  other  cases  it  is  impacted,  and  new  vvagels  peuelnMil 
from  the  h>wer  fragment.  A  case  rci-oi-ded  \\y  Boyer  &how<  that  vrban  to* 
it  may  be  ;rnuhmlly  ob-^'rhed,  and  there  is  alsn  cvideuc**  thai  if  pcrfiodi^ 
be  nminiained,  the  Innge  fragment  may  form  new  adhesions.  BnteTOnif  tt 
rcmainfi   fn>e  thi^rr   is  no   rcnson    why   it  should   cause  inflaxnmatioii  uA 

tpuration  any  more  ihnn  a  loose  piece  of  eirtilage  chip|ied  off  tbo  ftflDdi 
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m  the  knee.  Croft  and  CNutton  have  L-nch  recorded  a  cose  in  which  the  hewl 
of  the  bone,  wjiamted  at  the  anatomical  neck,  was  dislocated  into  the  axilla 
ftod  sul'Sf'r|riently  rL'iuovL-d  by  <:iperation. 

Practuro  of  the  Surgical  Heck  of  the  Humerua. — In  this  injury,  the 
hone  i£  broken  below  the  tuberosities,  but  above  the  insertioas  of  the 
pectoralis  major.  latiRsimus  dorsi,  teres  major,  and  deltoid  innscIcR,  This 
accident  is  most  fre<iueut  in  atlults,  but  it  may  occur  in  childri^n  as  well,  the 
ition  then  taking'  place  through  the  line  of  junction  Ix-tweeu  the  epiphyMS 
tlie  *hitft  of  the  bone.     The  upper  fragment  is  slightly  alxlucted  by  th»* 


«apr&9pinatii9.  bnt  probably  undergoes  little  or  no  i-otation  (Fig.  185).  The 
«haft  is  drawn  inwards  Ijv  the  pcctoralis  major,  latiasimus  dorsi,  and  teres 
iDftjur,  and  npwnrda  and  forwanls  into  the  axillu,  ;iud  towards  the  coracoid 
proccM,  by  the  birojis,  rnniro-bniohiulifi,  triivpe*,  and  deltoid. 

Tbeaigunf  thin  fracture  ur<r  sufticicutly  obvious.    The  glenoid  cavity  is 

filled  by  the  head  of  the  bone,  which  C4in  he  felt  in  it,  but  cannot  be  made  to 

mnne  by  rot&tin^  the  Nliaft.     Helnw  this  there  is  a  depression  causing  some 

'/   of   the   shoulder,   but   there  is  no   prominence  of  the  acromion; 

^  IS  ML-fily  prminc<*d  if  cxteuKiuu  l»e  made  to  brinir  the  rough  surfaces 
in  ooot«ct,  and  there  is  great  mobility  of  the  lower  fragment,  with  shortening 
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of  the  liml)  ttt  tlie  extent  of  from  tlircc-quurters  U>  one  incli ;  but  the 
remarkable  sign  is  tbe  prominence  formed  by  the  npper  end  of  tlie  ^hftftuf 
tho  liumerus,  which  projectfi  under  the  intepumenU,  and  can  reiidil>  Iw  fiU 
under  the  a>racoid  process.  whcTi  the  elbow  is  pushed  upwards  and  n»Uit*<l. 
The  axis  of  the  b«>ne  also  is  directed  obliquely  upwards  and  iuwiirds  towmnU 
this  point.  In  consequence  of  the  irritation  of  the  nerves  of  the  brachial 
plexnB  by  this  f^-agment,  which  is  often  very  sharp  and  anjfolar,  a  good  deal  flf 
pftin  is  complained  of  in  the  arm  and  fin^^ers.  Tliis  siirn,  howt-ver,  im  nnh' 
met  with  in  ohiKlren,  when  the  epiphysis  is  separated  from  the  shaft,  owing  to 
the  pn^ater  sraoothnesa  of  the  fractured  surfaces.  There  is  of>.eu  very  giwt 
extra VHiiat ion  of  blood  in  this  fracture,  owing  to  laceration  of  branches  of  Ihfi 
circumflex  arteries. 

Impacted  Fraotore  of  the  Surgical  Veck  of  the  Sunenu  hai 
especially  (real-  d  of  by   U.  W.  Smith.     In  chi^   injury,  the  upper  fi 
l»cing  penetrated  by  the  lower,  the  cfmtinuity  of  the  hone  and  it*  HnoD 
in  a  great  measure  preserved ;  hence  the  usual  si^^ns  of  fracture, 

mobility,  displacement,  and  crepitua.  are  not 
readily  obtainable,  and  in<lwKl  the  aigna  of 
this  injnr}'  are  chiefly  negative.  Thua,  th«e' 
is  impairment  uf  motion,  with  stiglit  dr- 
formity  about  the  joint  and  upjier  part  of  tl» 
arm  ;  and  oucusionally  crepitus  is  obtainable, 
with  difficulty,  by  finnly  grasping  tbf  head 
of  the  bone  whilst  the  elbow  is  rr»uti^ 
There  is,  as  a  rule,  sli^^ht  shortening,  anumot- 
ing  to  less  than  half  an  inch. 

In  patients  under  twenty  yoare  of  it^ 
itrparation  of  the  tpiphijfis  from  the  shift 
may  occur,  and  csire  must  t»e  taken  not  tn 
confound   this   nticident  with  ion. 

In  ebildreu  under  puberty  disli  ■  i  tbf 

head  of  the  humcnis  scarwly  ever  oooon. 
'^'■X"Si?lTlwH.w«™^^^^  III  'lie  fracture,  the  head  can  kt  felt  in  thf 

glenoid  cavity  ;  but  ai)0vc  all  the  broad  end 
of  the  shaft,  for  the  line  of  sopamtion  is  transverse,  may  be  felt  dia' 
under  the  oomcoid  process,  and  cannot  be  mistaken. 

Trmtmtnt  of  Frtuittres  of  the  Nfck  of  the  Humirui.—U  tiierv  Ite  maA 
swelling  from  contusion,  evaporating  lotions  should  Iw  applii'^l  fv»r  a  few  diy* 
A  small  pad  may  then  Ik?  placed  in  the  axilla,  and  the  arm  bandaged  loUw 
side  whilst  the  ellxiw  is  drawn  sli^ditly  forwards,  so  as  to  thrftw  the  upper  cimI 
of  the  shaft  backwards  and  outwards  towai-ds  the  head  of  the  buuierus.  Thi* 
position  of  the  elbow  applies  chiefly  to  fracture  of  the  surgical  lavk.  Tbe 
hand  and  wrist  only  are  now  sup})orted  in  a  narrow  sling,  which  olloirt  tb« 
weight  of  the  ann  to  counteract  the  displacement  upwanls.  Tlie  whole  i* 
then  stcjidieil  by  a  carefiiUy-fitteil  [wroplastic  shoulder-cap  (Fig.  186). 

In  tbe  management  of  some  of  thew  fractures,  I  have  fuund  a  rery  con* 
venient  apparatus  in  a  leather  splint  nbont  two  ftri  long  by  six  inohe* 
bent  u|kon  itaelf  in  the  middle,  so  tliat  one  half  of  it  muy  be  applied  ktigth-' 
wtae  to  ihi'  (*heHt,  and  tbe  other  half  to  the  inside  of  the  arm  %  th«  angle 
formed  by  the  liend,  whicli  should  be  somewhat  obtnoe,  is  well  praBcd 
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lie  iixilla,  nnd  filled  with  iwuUling  to  maintnin  ita  shupe.  In  this  way  the 
inib  is  Btt'adied,  and  the  tendency  to  disphiceineuL  inwarde  of  thi?  lower 
^afftnent  is  corrected. 

The  examination  and  rednction  of  tlicse  fmctures  innst  be  conducted 
irithont  viulence,  lest  imy  impaction  of  tlie  fragments  be  disturbed,  or  portions 
>f  untorn  capsule  be  broken  thron^h.  lo  some  cases,  fracture  of  the  neck  of 
ho  hnnierna  is  followed  by  atrophy  of  the  bone,  though  good  union  ha^s  taken 
ilace.  Id  some  casefl  of  separation  of  the  epiphysis  the  difficulty  of  reduction 
very  great,  especially  if  sorae  time  has  elapsed  before  the  nature  of  the  injury 
l>een  reoognized.  Helforich  records  a  case  of  this  kind  in  which  he  snr- 
leeded  in  efiectiu^;  reduction  by  exposintr  the  site  of  the  separation  and  entailing 
slit  in  the  periosteum  in  which  the  end  of  the  shaft  was  engaged. 
CompoTUid  Fracture  of  the  Sorgical  ITeck  of  the  Humenui  is  not  of 
•mmon  occurrence.  I  haw  ii:id  a  caec  under  my  cure  in  which  this  accident 
ppened  to  a  tad  fVom  a  fall  out  of  a  window.  The  fracture  was  transverse, 
the  npjier  end  of  the  lower  fragment  was  driven  upwards,  and  pto. 
through  the  deltoid,  to  the  extent  of  an  inch  and  a  half.  It  was  re<lueed, 
ith  difficulty ;  as  givat  irritation  was  set  up  around  the  seat  of  injury,  and  aa 
ere  was  a  tendency  to  recurrent  protrusion  of  the  upi>er  extremity  of  the 
wcr  fragnjeut«  this  was  turned  out  by  enlarging  the  wouud,  and  about  an 
Dch  and  a  half  of  it  sawn  off.  Union  took  place  between  the  fragments,  and 
cure,  with  a  very  usefnl  arm,  was  effected. 

Beparatios  of  the  Great  Tnberonty  of  the  Ewnems  occurs  occasion - 
lily  tV('Hi  tails  and  blows  upon  the  shoulder;  but.  more  commonly  as  the  result 
Df  the  violent  action  of  the  three  muscles  inserted  into  it.  In  this  injury 
there  is  a  double  disfilaccmeiit ;  the  tubercle  is  carried  upwards  and  somewhat 
backwanls  away  from  the  head  of  the  bone,  and  undnr  and  towaitlstheffosterifr 
(o  the  acromion  process ;  the  head  is  drawn  upwards  and  inwards  by  thr 
es  passing  fn)ra  the  trunk  to  the  arm,  as  well  as  by  the  tlexorsof  the  arm, 
:h  a  way  that  it  lies  upon  the  inner  edge  of  the  glenoid  cavity  under  the 
id  process,  and  is  indeed  almost  huated.  The  conserjuence  of  this  double 
ment  is  a  great  increase  in  the  breadth  of  the  shoulder,  which  is 
ly  double  it*  natiind  size  ;  on  examination,  a  rounded  tumour — the  head 
c>f  ih^!  iMiue^movable  on  rotating  tlie  arm,  can  l)e  felt  under  the  coracoid 
process,  whilst  another  osseous  mass — the  great  tuberasity — may  Iw  felt  at 
*lie  outer  and  back  part  of  the  joint;  between  these  a  sulcus  is  perceptible, 
ftnd  atiove  them  the  acromion  is  nbnc»rmally  prominent.  Crepitus  may  i»e  felt 
l>y  *  '  'he  two  portions  of  bone  into  appt>8ition  and  rotating  tlie  arm. 

ThI^  1.  which  is  rare,  has  l>een  most  carefully  described  by  iiuthric 

aud  .Suiitti. 

FLe  Treatment  consists  in  au  attempt  to  bring  the  detached  tuberosity 
iuti)  contact  with  the  head  of  the  bone,  and  retain  it  there.  This  may  be  done 
Y«y  placing  u  small  [tiiil  in  the  axilla,  and  bringing  the  elbow  to  the  side  so  as 
t'l  throw  out  the  head  of  the  bone,  at  the  same  time  that,  by  means  of  a 
c^mprcis,  the  luberx>8ity  is  pressed  into  projier  position,  the  arm  being  supported 
.in  a  sliDg.  Another  method  consists  in  elevating  and  extending  the  arm  fixjm 
ihc  trunk  ;  in  carrying  this  out,  it  is  necessary  that  the  patient  be  confined  to 
k|dg||hpftrm  bein«r  supporti^i  on  a  pillow. 

PPIfMP*riod  of  Union  in  a  Fracture  of  the  Ifeck  of  the  Hnmems 
ii  about  five  weeks,  at  the  end  of  which  time  the  appuratus  umy  be  removed, 
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i^jM^r  M  «pl  to  be  taistAken  for  dislocntion  of  the  forearm  backwards,  whkb 
ia  «)m»  cobm^io  in  ▼oang'  subjects. 

VMAMwrve  Fmoture  of  the  Lower  End  of  the  Hnmerua.  jiittt.  slkOTe 
th»  coa^y^*"''  ^^y"'^  oixiLsionally  ii!  adults.  Tht-  di'tpliicemeiit  tuu'kM'ardjt  of 
||»  foMttna  And  lower  fVagmcnt,  the  pain,  and  cropitDR,  indicate  the  D«ttut  of 

Ihrmoliurt  of  either  Condyle  of  the  Hamems  may  arise  from  blows  md 
Ou  the  olbow.   There  is  coiiHideniljIc  pain  alx^ut  the  deat  of  i'  r.bot 

uut  much  disitluccment ;  unless,  ae  shown  in  Fi^;.  18K,  ttr  tao»- 

vw^  fnu'ture  of  both  condyles,  ojnstituting  what  may  hi.'  termed  the  r-8hu|i«l 
(buHure  of  the  luwer  epiphysis  of  the  humerus.    Crepitus,  however,  may  rssdjly 
be  R»lt  by  n>tating  the  radius,  if  it  l>e  the  external  condyle  that  is  injored  ;  or 
by  tlcxing  and  pronatinj,'  the  forearm,  if  it  be  the  internal  condyle  that  bail 
bo*'n  del-iiciied. 

The  Treatment  of  all  these  injuries  must  be  oondncted  on  very  fomW 
priuciplefl.      The   swelling,  winch   rapidly   Kuperx'eiies,   usually   rcqoIreiM 
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itpplication  of  cold  lotions,  or  of  irrigation  ;  the  arm  Iteing  flexed,  and  iBp- 
ported  in  an  easy  position  nn  a  proper  splint,  Aft^-r  the  Hulwidfnvr  of  ibr 
HHclling,  the  fractured  Irone,  whatever  be  the  precise  nature  of  the  injorr.  b 
Ik-sI  mainUiincd  in  p^isitiort  by  being  put  in  an  angular  ii]>lint  uppUed  to  Uit 
anterior  asiie*!  of  the  limb  (Fig.  I8t») ;  the  forearm  U'injr  ke])t  midway b^ 
tween  pronation  and  supination,  and  well  supporte<l  in  a  sling. 

It  is  in  these  pjirtirular  fractures  that  pji-ssive  rantion  mliitnld  K*  had  rt<vOTV 
to  curly,  some  degree  of  rigidity  of  the  joint  being  otherwise  often  l«ft.  Tbr 
motion  should  be  begun  in  adults  at  the  expiration  of  a  month  or  6ve  weda; 
in  chiUlri!U,  at  the  end  of  Lha*e  weekg  after  the  otx;urrence  of  the  acctdenC. 
Fnion  nsually  Uibx  pUce  tvadily.  I  have,  however,  seen  one  insunenel  n 
nnnuit'.'d  fmcturo  of  the  external  condyle  of  the  bntuerus  in  a  boy  bIkmS  let 
yvars  (»Id. 

Period  of  ITnion. — Tht^  fmctures  unite  quickly,  bony  nuioa  boif 
tomp)<'i*;  in  four  uii'ks,  but  it  is  soMom  that  the  j>»tient  rueomen  Um 

before  tlir-  vnd  of  the  sixth  week. 

jr  of  Verves  in  Fracture  of  the  Hnmeroa. — In  simple  fmeton 


HUMERI'S:     INJURY    OF   NERVES. 


e  sliaft  of  the  himuTiis,  ft  may  lia|j[x.'ii  that  the  trunk  of  the  mnsculo- 
ral  nerve,  where  it  winds  round  the  bone,  may  be  damaged,  cither  by  the 
tnrc  it«clf  or  by  Iiecomiiig  involved  in  the  snbsequent  formation  of  callus 
to  be  paralysed.  So  also  when  the  fi*acture  is  lower  down,  and  the 
1  condyle  is  broken  otf,  the  posterior  interosseous  branch  of  that  ncn*e 
y  be  injuriti,  whilst  very  nirely  the  median  and  ulnar  nerves  are  damaged. 
hen  the  musrulo-spiral  is  [«raly8ed,  Hnpination  is  imperfect,  and  extension 
the  hand  and  fin*^ers  is  entirely  lost ;  the  forearm  Womes  prouated,  uud 
hand  and  finjrerH  flaccid,  so  that  a  form  of  wrM-drop  ensues  j  all  the 
scles  BUpplied  by  the  musculo-spiral  nerve  being  paralysed.  Some  degree 
ination,  however,  can  be  effected  by 
ion  of  the  bi<*ei»9.  Althongh  the 
ra  of  the  wrist  and  fingers  have 
panilyseil.  yet,  when  the  fingers 
flexe*l  inU*  the  palm  (Fig.  11»0  o),  they 
be  extended  rapidly,  and  with  some 
of  force,  at  the  first  intcrphalangeal 
ticulations,  as  fur  .-is  i:^  represented  in 
U*0  b.  This  limited  movement  of 
nsion  is  due  to  the  action  of  the 
terossci  and  lumbric*ales  which,  being 
ph"c<l  by  fhe  ulnar  and  median  nerves, 
not  jtfirticipate  in  the  i>iinily8i8,  for, 
pointed  ftut  by  Duchennc  of  Boulogne, 

p  interoMei  extend  the  second  and  third  phalanges  and  flex  the  first  phalanx. 
lion  of  the  two  distal  phalanges  being  accomplished  entirely  by  the  long 
xorx. 

When  the  jMieterior  interosseous  nerve  only  is  paralysed,  the  loss  of  supina- 

and  trxLensinn  is  necessarily  less  complete  ;  these  movements  being  still 

icrsblc  to  a  limited  extent,  through  the  medium  of  tlie  long  supinator  and 

loD^  extensor  of  the  wrist,  which  are  supplied  from  the  main  trunk.     If 


tSttr  Prtctiira  uf  Uuuivnu. 


mmt    Floiure    Thjiii 
lyil*  kflrr  Itwt  w  vf  II  uinfru*. 


Fig.  tVS.— AfipuAtua  r<fr  WHflt-Dru|i  klter  Prutur* 
tif  bite  Uniiienub 


ifl  of  Uie  extensors  and  supinators  be  allowed  to  continue  for  some 
ie   foreami  and  hand  are   drawn  into   a  state  of  permanent  flexion 
mation  by  s^^ceindary  shortening  of    the  muscles  that  act  in  tliuge 
ms(Kig.  f'JI). 

tnratnu-ttt  uf  this  (roniplication  of  simple  fractnre  of  the  humerus  must 

[acted  on  the  principles  laid  down  in  the  Chapter  on  Injuries  of  Nen'cs. 

jcnt  fthould  \ni  )'ncouraged  to  use  the  hand  ii^  much  as  possible  us  soon 

•tAte  of  the  fnu'turt!  wilt  allow  of  it,  and  a  splint  may  In?  applied  ui 

In  prevent  the  occurrence  of  deformity.     In  order  to  ovcrcnmc  the 

Tou  I.  q  q 
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flexion  of  tbe  Imnd  and  finpere,  dae  to  the  unopposed  action  of  Uie  Vii^ 
flexors,  a  splint  with  a  hiindpiti-e  a<hnittin^  of  unwanl  movement  nuj  be 
employed  to  raise  tlte  liaiKl  ;ind  cxten*!  the  fin^prs  forx^hly  (Fi(^.  \i)i\ 

lu  a  case  of  presanre  on  tho  muKcuIo-ftpiml  ntTve  by  oni.*  of  thr  fr»(pMenM 
or  by  the  callus,  Oilier  of  Lyons  removed  a  portion  of  the  willus  wiUi  a  diikl 
and  njalk't,  so  as  to  exprjae  tliu  uorve^  and  al^o  excised  a  {Hjrlion  of  Uoe 
(apparently  of  the  lower  fragment),  which  was  stmu|rulating  the  Dervc,  Al 
the  end  of  gix  and  a  half  months,  the  patient  had  r(.-^rained  couftiderable  ((cnmr 
of  extendinpr  his  wrist.  Many  cases  of  tlie  s-'imc  kind  have  since  Ikh'U  reoordeiL 

Compound  and  Conuninnted  Fractures  of  the  Elbow-Joint  arv  tie<^e»- 
sarily  serious  accidents.     They  arc  coumionly  occasioned  by  falls  on  thu  puial 
of  tiio  olecranon,  which  is  the  process  of  l>one  most  frfM^uently  and  extenrnvclj 
fractured.     In   some  cases   the   olecninon   escapta*   injury,  whilst  the   lowiffi 
epipbysis  of  the  humenis  is  8plintei*ed  into  many  pieceN;  aud  more  commonly, 
perhaps,  both  bones,  tiie  ulna  as  well  as  the  humerus,  are  injurvd.     As  tbv 
iutegnraenta  over  the  point  of  the  elbow  are  thick  and  hard,  very  ifx 
comminntion  of  the  bones  may  t.>ccnr  with  very  little  apparent  injory  of 
soft  parts.    When  these  fractures  are  the  result  of  jfunshot  injury,  the  i»ft 
parte   nmy  be  extensively  torn,  and  the   bones  greatly  shattcrod.     In  ihn 
cases  that  occnr  in  civil  practice,  I  hare  seldom  seen  much  laceration  of 
soft  parts. 

The  Treatment  of  these  accidents  must  de|>eud  on  the  amount  of  iuj 
done  both  to  bones  and  soft  parts.  If  the  articulation  be  simply  o 
with  little  laceration  of  the  surronndiug  soft  parts,  and  no  cotmninution  of  thr 
fractured  bone,  the  limb  should  be  sived.  If  the  bones  be  mnch  shal 
soft  parts  not  being  seriously  impliaited,  removal  of  the  splinters,  at 
of  the  injured  joint,  will  enable  the  Surgeon  to  save  the  rest  of  the  limb  ;  bat 
if  the  s(»ft  parts  1>c  extensively  contused  and  toni,  the  bones  at  the  aaxue  ludc 
being  oomminnted,  amput4ition  of  the  arm  may  be  required.  If  an  aUenfrit 
K'  made  to  save  the  joint  without  o])cration,  great  attention  most  be  paid  tfi 
dniiuo^e,  rest,  and  prevention  of  decomposition.  If  the  cavity  become  fiOvd 
with  septic  matter,  not  only  will  there  be  scvei'e  septic  fever,  bnt  abeocflv 
will  form  in  front  of  and  around  the  joint,  the  splintered  fhigmenta  wD 
necrose,  and  excision,  or  possibly  amputation  of  the  limb,  will  !»  ntxemrf 
in  a  few  weeks.  These  cases,  however,  as  a  rule,  do  very  well  when  treated 
antiseptii'ally. 

Perfect  nst  may  in  these  cases  be  obtained  by  the  plan  reoomncBiW 
by  II.  i).  Thomas  of  clinging  the  hand  up  over  the  upper  part  of  the  cW 
by  a  Imndage  secured  by  a  clove  hitch  to  the  wrist,  and  tied  romid  tbe  nccl 

If  tbe  comminution  be  such  as  to  render  removal  of  the  »pliuc«nxl  fragnxX* 
norcesitry,  or  if  it  be  evident  that  reoivery  can  take  pl;we  inily  wth  a  •n' 
elbow-joint,  rew^riion  should  \k  f>erforme<i.  In  tijcsv  cases  the  fjui^tiito  n*? 
arise  whether  partial  or  complete  removal  of  the  articulation  shookl  ^ 
practised.  Tliis  will  depend  in  great  measnre  upon  circnmstanoes.  If  ^ 
comminntion  Ite  such  as  to  require  the  removal  of  a  considerable  length  of  tti' 
humeniK,  it  is  iKlter,  ifpoMBible,  to  kntve  the  Ixines  of  tlie  forenrm  tmuwcbA 
othcrwiw?  a  Hail-like  ann  is  <;crtain  t<i  result.  If  but  liltlr  IcrnRth  of  bowr  h» 
to  be  removed,  there  is  some  danger  of  a  stiflT  elbow  resulting  unless  th«  whflh 
cartilage-oovered  sorfacca  of  the  bonea  are  removed.  In  case«  in  whidi  > 
•econdarj  excision  becomoB  uoceaiar/  after  an  attempt  to  save  the  joJai  t«i 
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Had,  )l  is  better  to  follow  the  ordinary  rule  of  remoring  nil  the  articular 
rfiicta  even  if  onlj  cue  is  injured,  as  in  these  cases  the  cnrtilngcs  hnvo 
'ten  uecrowd  fnnu  the  irritation  of  the  Heptic  dist'harj^cs,  iind  vvoukl  Hcrioualy 
lay  the  cure.  AVlicn  prinmry  resection  is  detenniued  on,  the  sooner  the 
deration  is  done  the  better  ;  when  a  sccoudary  operation  is  neucasHry,  after 
ptic  inflaniioHtion  hu&  followed  the  accident,  the  Surgeon  must  wait  till  the 
^ic  fever  begins  to  subside,  and  sup])uration  is  fully  established,  and  theu 
shonld  do  it  with  as  little  delay  as  possible,  lest  hectic  or  pyaemia  supervene. 
!be  operation  liS  p<.'rronued  differs  in  no  material  respect  from  the  same 
ration  for  disease  of  the  articulation,  which  will  be  described  in  Chapter 
LIX.  In  primary  ejrcision  great  care  must  be 
en  to  sBTc  the  periosteum  as  much  \\&  possible* 
herwise  a  flail-like  joint  may  result.  In  sc(^x>u- 
y  operations,  as  the  periosteum  is  loosened  by 
inBammation,  it  usually  is  saved  without 
fficulty. 

Fractures  of  thb  FoutaRjj.— 1.  The    only 

of  the  lx>ne8  of  the  forearm  that  commonly 

Pbl  in  //w'  tiaftiit/  of  Ihf  elbou'-juint,  is  that  of 

Olecranon ;    this    happens   most   commonly 

m    falls    upon   the   elbow,   but    it    may  occur 

cu  muscular  action.      Bardenhauer  and  Kimig 

ribe    fracture    of    the    olecranon    by    india^ct 

lenoe  from  forced  over-extension  of   the  elbow 

on  the  hiuii].     The  displacement  is  »tme- 

wnsiderable,  the  detached   irugmeut  being 

wn    upwards  by  the  trice])6  muscle.      Frequently,  however,  when   the 

entous  expansion   from  the   tendon  of  this  mtiscle  to  the   fascia  of 

forearm  is  not  torn  thmugh,  there  is  but  little  separation  of  the  frag- 

tM.     There  is  always  etfusion  of  blood  into  the  joint,  whidi  necesBarily 

enis  the  cKise  aitprcximation   of  the  fragments.     In  the  majority  of 

OS  Uie  injury  taLcs  place  from  direct  violence,  there  is  much  swelling 

tttt  the  joint  :  aud  not  unfre<)uently  the  fi'acture  is  comminuted  or  compound. 


I-V-  ll»S.— Fi»cturo  of  01«omnon. 


Kif.  !!«&.— Api*mCu>  fw  FeutanHl  f  j|*<nuiuti. 


The  Trsatment  is  best  conducted  by  moderately  straightening  the  arm. 

maintaining  it   in  that  )>osition  hy  mtuius  of  a  we11-pa<l(lod  hght  wooden 

int  laid  along  its  fore  part.     iJut,  although  the  Jirm  should  be  ki'pt  nearly 

\U  it  should  not  be  quite  extended.     The  best  and  most  easy  position  in 

kich  tfi  put  it  up  is  that  into  which  the  arm  naturally  falls  when  hanging  by 

•idc  ;  in  this  there  will  be  seen  to  be  slight  flexion  at  the  elbow  (.Fig.  PJ4J. 

the  forearm  U*  too  rigi<lly  extended  ou  the  arm,  it  may  be  curried  back- 

q  g  3 
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flexion  of  the  hand  and  fingurs,  dae  to  the  unopposod  action  of  the  VMg 
flexors,  a  splint  with  a  handpiece  aflmittinp  of  uuwanl  movement  may  he 
pinpl(»yed  to  raise  the  hand  and  extend  the  flnj^n-re  forcibly  (Fie:.  lOi). 

Fn  a  cjLse  of  prefiHnre  on  the  miisculo-spiral  nerve  by  one  of  ih<,*  fnigtnenu 
or  by  the  callus,  Oilier  of  hyons  removed  a  )X)rtion  of  the  cjillus  with  a  cbiaei 
and  mallets,  ho  as  t4>  expose  tlie  nerve,  and  also  excised  a  portion  of  boot 
(apparently  of  t!ie  lower  frajrinent),  wbicb  waa  straufrnluling  tb©  nervo-  At 
the  end  of  six  and  a  half  months,  the  patient  hud  regained  considerable  paver 
of  extendinp  his  wrist.  Many  wises  (»f  the  *iime  kind  have  pioce  been  recordftd. 

Compound  and  Conuninntod  Fractures  of  the  Elbow-Joint  tin;  iimw- 
sarily  serious  accidents.  They  are  coninionly  otxasioned  by  fulU  on  the  poioi 
of  the  olecranon,  which  ip  the  process  of  bone  most  fre<]nently  and  extenjiivd 
fractured.  In  sonic  cases  the  olecranon  escapes  injury,  whilst  the  lo 
epiphysis  of  the  humerus  is  splintered  into  many  pieces ;  aud  more-  c*ominoal 
perhaps,  lx)th  bones,  the  ulna  iis  well  us  the  humerus,  are  injured,  AaUie 
integuments  over  the  point  of  the  ell>ow  are  thick  and  hard,  rer)"  vxteun 
cr)mminution  of  the  bones  may  occur  with  very  littJe  apparent  injury  <>f 
soft  parta.  When  these  fractui-oi  are  the  result  of  gunshot  injury,  the  m 
parts  may  be  extensively  torn,  and  the  bones  greatly  shattered.  In 
cases  that  oocar  in  civil  practice,  I  have  seldom  seen  much  laceration  of 
soft  parts. 

The  Treatment  of  these  acuidents  must  de[>eud  ou  the  luaoont  of  inja 
dnne  both  to  l>one8  and  soft  parts.  If  the  articulation  be  simply  o 
with  little  laceration  of  the  surrounding  soft  parts,  and  no  conuninntion  of 
fmctnred  bone,  the  limb  should  be  saved.  If  the  bones  be  much  sbnttcrod 
ftiift  parts  not  Ijeing  seriously  implicated,  removal  of  the  splinters,  or  resecti' 
of  the  injured  joint,  will  enable  the  Surgeon  to  save  the  rest  of  tl»e  limb ;  boL 
if  the  soft  parts  be  extensively  contused  and  toni,  the  bones  at  the  same  tinv 
being  comminuted,  amputation  of  the  arm  may  be  required.  If  an  aUempt 
be  made  to  save  the  joint  without  o])cration,  great  attention  must  be  paid  tv 
drainage,  rest,  aud  prevention  of  decompositiou.  If  the  cavity  bocame  ftW 
with  septic  matter,  not  only  will  there  be  severe  septic  fever,  but  absocfftt 
will  form  in  front  of  and  around  the  joint,  the  splintered  iragments  wifl 
necrose,  and  excision,  or  possibly  amputation  of  the  limb,  will  be  otceswfj 
in  a  few  weeks.  These  eases,  however,  as  a  rule,  do  very  well  when  vntid 
antisepticAlly. 

Perfect  re^it  may  in  these  cases  be  obtained  by  the  plan  t&cammta^ 
by  H.  ().  Thomas  of  slinging  the  hand  up  uvcr  the  upper  part  of  the  <M 
by  a  bandage  secured  by  a  clove  hitch  Ui  the  wrist,  and  tied  romul  the  nvck. 

If  the  commiuution  be  such  as  to  render  removal  of  the  splintered  fragmrttti 
nei'essary,  or  if  it  be  evident  that  reotvery  can  Uike  pUwe  only  with  »  iti^ 
elbow-joint,  rejection  should  be  performed.  In  these  cases  the  quentiun  tDiJ 
arise  whether  partial  or  complete  removal  of  the  articulution  should  If 
practised.  This  will  de{)end  in  great  measure  upon  circumstanoes.  If  tk 
comminution  l>e  such  as  to  re<'|uire  the  iiemoval  of  a  considerable  length  of  tbe 
hnmrniR,  it  is  Ixlter,  if  possible,  to  leave  the  bones  nf  tlie  fcnvsirm  uuload**^ 
otherwise  a  flail-Iikr  arm  is  certain  to  result.  If  but  little  length  of  boM  h* 
(o  be  removed,  there  is  some  danger  of  a  stitl*  elbow  resulting  ualoas  th#  wImI' 
cartilage-coTened  surfaces  of  the  bones  are  removed.  In  cases  in  wfaidi  * 
secondary  cxeiaiou  becomes  necessary  after  an  attempt  to  save  the  joint  b# 
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tiled,  it  is  better  to  follow  the  ordinary  rule  of  romonng  all  the  orticalnr 
irftcea  eveii  if  oulj  one  is  injured,  ha  in  these  cnses  the  cartilagefl  hnvi* 
ien  necrowd  from  the  irritiition  of  the  w;ptit!  disfhari,'eft,and  would  sunously 
;1&T  the  cure.  When  priuiury  renection  is  detunuiued  ou,  the  sooner  (he 
perfttion  is  done  the  hotter ;  when  a  Becoudary  operation  is  necessary,  after 
!ptic  intlauiuiation  has  followed  the  accident,  the  ^Surgeon  must  wait  till  the 
:pcic  fevur  bej^ns  to  subside^  and  suppuration  is  fully  established,  and  then 
I  should  do  it  with  as  httle  delay  as  possible,  k^st  hectic  or  pyaemia  supervene, 
he  operation  as  perfunued  diffcra  in  no  material  respect  fixjin  the  same 
pcration  for  disease  of  the  articulation,  which  will  l>e  described  in  Chapter 
LTX.  In  primar)'  excision  great  care  must  he 
to  save  the  i>erio8teum  as  much  as  possible, 
tbervifle  a  flail-like  joint  nmy  result.  In  aecou- 
hry  operations,  as  the  periosteum  is  loosened  by 
le  iuflaiiimution,  it  usually  is  saved  without 
fficuUy, 

FKArrcttEs  or  thk  Foiiearm.— l.  The    only 
of  the  iKinca  of  the  forearm  that  commonly 
in  ihfi  vi^nity  of  //**-  clbotc-Joiftt,  is  that  of 
c    Olecranon;    this    happens  mitst  commonly 
m    fulls    upon   ihc   elbow,   bat    it    may  occur 
muscular  action.      Bardenhaaer  and  Konig 
be   fracture    of    the    olccninon    by    indirect 
jblencc  from  forced  ovor-extensiun  of   the  elbow 
on  the  hand.     The  displacement  is  some- 
considerable,  the  detached   li-aj^ment  being 
wii   upwards   by  the  triceps  muscle.      Frequently,  however,   when   the 
Tuentous  expansion   from   the  tendon  of  this  muscle  to  the  fascia  of 
e   fon^rm  is  not  torn  through,  there  is  but  little  separation  of  the  frag- 
There  is  always  etluglon  of  blood   into  the  joint,  which  necessarily 
is  Lht;  close  approximation   of  the  fragment*.     Tn  the  majority  of 
08  the  injury  takes  place  from  dii'ect  violence,  theiH)  is  much  swelling 
the  joint ;  and  nut  unfre(]ucutly  tht*  fracture  is  comminuted  or  oom^muud. 


FIk.  191— PnetVTB  of  OI«cnnoii. 


F'g.  tm.— AtiiAnilu.<«  tot  Practonnl  Olrftmnun. 


Tbi:  Treatment  is  best  conducteil  by  modcnitcly  straightening  the  arm, 

maintaining  it   in  that  pttsition  by  mean.s  of  a  well-paddud  light  wooden 

hot  hftid  along  it«  fore  part.     Uut,  although  the  arm  should  be  kept  uearly 

igtit,  it  aiiuuld  not  he  ijuite  extended.     The  l^est  and  most  easy  position  in 

lich  lo  |>ut  it  up  is  that  into  which  the  arm  uaturally  falls  when  hanging  by 

ke  si^  ;  in  this  there  will  bi.^  seen  to  lie  slight  flexion  at  the  elbow  (Fig.  ItU). 

the  lorcarm  b*'  too  rigidly  extended  on  the  arm,  it  may  be  carried  back- 
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wards  iKvontl  the  slmipht  line,  owing  to  loss  of  the  resistance  of  the  olecrtoon 
against  the  fossa  ut  the  hnck  of  tbu  bumonis.     In  miyJit  u»  facilittu?!  tbimp- 
proxiniatii»n  of  the  fnijrmenls.  Lauenstein  rc<'oniiiien<ls  punoliire  of  ' 
with  antiw;j)tic  precautions  and  evacimtiou  of  the  bloiKl  nnd  sonun.      i 
could  be  more  snfoly  removed  with  the  aspirator,  and  the  treatment  ccrtainh 
deserves  furth^-r  trial. 

As  a  ruk%  nnioii  lakes  ])1acc  by  firm  fibrous  tissue,  but  bonj  anion  \m 
sometimes  been  obtained.  Should  the  union  l>o  so  loose  as  to  n_*nder  thr  Brm 
uselewt,  it  has  Iwen  rivomniended  to  cut  down  on  the  sent  of  fniftun-,  freshen 
th<;  bony  surfaues,  iind  apply  a  wire  enture  as  in  the  treatment  of  uunnitfil 
fractures  olsewlkcre.  In  oi*dc'r  to  do  this  without  the  risk  of  sappuratioc,  Uie 
strictest  antiseptic  precautions  must  be  observed.  The  ojieration  luu  been 
successfully  performed  by  Lister,  Macronnac,  and  others  :  but  the  cuct  in 
which  surh  an  operation  tould  be  required  are  rare. 

Period  of  XTnion. — A  simple  fracture  of  the  olecmnon  is  usually  mnuA 
with  sullieicnt  firmness  t^  nllow  of  the  splint  beiujj  abandoned  in  from  fow 
five  weeks,  after  which  passive  movement  must  he  aircfully  carried  ont  Ut 
rid  of  tilt*  Ktin'iiesri  of  the  joint. 

In  Compoimd  rraotore  of  the  Olecranon,  the  joint  must  be  KjrriAgcd 
out  with  an  antiseptic  solution,  and  treated  by  some  form  of  autiseptio  drew- 
injr.  The  fra^ouent  should  be  fixed  to  t)»e  ulna  by  m  ire  snturce,  care  beinjf  _ 
taken  to  pronde  drainage  from  the  joint  on  each  side  of  it.  In  csms  in  wfaicfa  ■ 
suppuration  has  taken  plac*.  and  where  there  is  a  pmbability  of  ankyhjffla,  the 
Semi-flexed  uould  U*  preferable  to  the  straight  |>oBition,  If  destruction  of  thf 
joint  follow,  rxcisitM!  nmy  be  necessary. 

Fr&ctture  of  the  Coronoid  Proceee  of  the  Ulna  has  boen  supposed  bj 
many  Surtreons  to  he  a  common  complication,  and,  indeed,  a  oauae  of  dt«k>* 
cation  of  the  ulna  backwards.  There  is  every  reason,  however,  to  lielievc  thil 
this  is  an  error,  and  that,  iu  p<;iint  of  fact,  it  is  one  *»f  the  ran-st  accident*— «t 
least,  if  we  judi^'e  hy  the  email  number  of  recorded  cases  or  of  preserved  spco- 
mens  of  this  injury.  Hamilton  states  that  there  arc  but  eight  cases  on  rcconl  | 
iu  which  there  was  reason  to  believe  that  this  accident  had  occurred  ;  that  to  | 
not  one  of  these  cases  were  the  sym]itom9  uue<)uivitea)  :  and  that  in  none  did 
dissection  aflord  an  opportunity  of  deuKinstratinj;  this  (nuinr*-.  Tlxrrr  ut 
but  four  preparations  in  existence,  accordin*:  to  Hamilton,  illu?'  thii 

injun*,  and  all  theae  are  doubtful.     In  the  easels  in  which  tlii;  i    i  hi» 

been  supposed  to  have  occurred,  the  injnry  has  arisen  from  falla  on  the  pilni 
of  the  hamU  by  which  the  ulna  has  been  driven  backwartli*,  and  the  ooronm^ 
])rtH.*es6,  striking'  atrainst  the  lower  end  nf  the  luutierus,  splinterv*!  ofL  la  • 
case  n'lated  by  KiMlim,  the  injury  is  said  Ut  have  Urn  produced  by  moKottf 
action  in  a  Uiy,  who,  hanging  fur  a  len}(th  of  time  by  liis  bands  from  ahJ|li 
wall,  fell  to  the  ^Tound.  and  was  Mip|K>sod  to  have  sustained  thi4  fradin^- 
Whether  the  fracture  aetually  occurred  is  doubtful  ;  and,  if  it  did,  it  fci  ^ 
more  dnnbtful  whether  it  was  occasioned  by  tlie  contrnctiotj  of  the  VmAiili' 
nntii'iis  !nn»i-le.  or  hy  the  violence  of  the  fall. 

In  thi*  pn'st'ut  uncertain  state  of  our  knowKH][vc,  I  forbear  to  speak  <4  Ok 
■Dppow'd  jivuiptnms  (»f  this  accident.  If  it  were  suBpoct^Ml,  the  pmpcr  tRSt' 
%cnt  would  cdMsist  in  plncini;  the  limb  in  angular  splints. 

t.  Tractnree  of  the  Forearm  are  very  common,   and  both  booci  tf^ 
usually  broken.    The  defunnity  varies  tnuch,  but  iherv  Ik  often  markedai^^ 
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ty  and  some  shortening.  If  one  txine  only,  commonly  tJie  nlna,  be 
turml,  more  attcniiou  will  he  rc(|uiretl  in  catahlishin':  the  preeise  nature  of 
injury. 

tmest  of  fnictuits  ut  or  below  the  middle  of  the  forearm,  the 
between  prouatiou  and  supination  ahould  be  I'hosen,  ns  this 
natiinil  intorx'al  between  the  two  bones,  and  brin*^  the  lower 
gment  into  a  position  corresponding;  to  that  of  the  opixir  (Fig.  VMt),  A 
ctnred  forearm  is  usually  pat  up  while  the  [mtient  is  seated,  with  the  arm 
»ed  to  the  level  of  his  head  iind  the  elbow  bent  at  a  richt  angle.  In  this 
Rition  the  bones  arc  raidway  between  pntnation  and  supination  when  the 
imb  points  towards  the  faee.  Plain  wooden  splints  are  applied  to  the 
r  and  donsal  siirfaccs  of  the  forearm.  They  must  be  equal  in  breadth 
the  greatest  tmnsverse  measureraent  of  the  limb,  so  that  the  bandages  may 
(>n  the  gofl  parts  between  the  ed^e.s  of  the  gphiits,  and  thus  ap- 


flHjt  Afuittmiirnl  R<.>1»Uoii»  of  rtMliiiTof  lUOiim  b**l'>w  tli«>  tn^rtton  of  tlu> 
jilI;  pwttfttof  t«««  ;  i.l,  liit«roM»ou»  llgfinwttt ;  n./,  orolciiUr  U^nicut. 


iinate  the  bniken  bones.     If  the  bones  be  put  np  in  an  improper  position 

aeesed  ti»getber,  a  mass  of  callus  may  unite  them  iiert>ss  the  interosseous 
and  thus  prevent  pronation  and  supination   (Fig.  r.)0).     The   splints 

t  be  evenly  ;uidded,  and  in  applying  them  caro  must  be  taken  that  they 

lield  perfectly  parallel 

f  the  frairtiirc  of  ttie  radius  be  situated  above  the  insertion  of  the  pronator 

i  Vtn*^  the  upiter  fraj^'ineut  is  8U]>inated,  and  therefore  durinp  the  treatment 
I  hand  must  also  l>e  kopt  supinated  so  that  the  lower  fru^inent  is  brouf^ht 
ir  a  oorres|«iudinf^' jio»itiou.  With  the  arm  hanging  liy  the  side  and  the 
DV  flexe<l  at  a  right  an^Ie.  the  |mlm  of  the  hand  will  t>c  din-cted  upwards, 
I  thia  position  is  best  maintained  by  the  application  of  a  palmar  splint  to 
I  forc«nn  and  a  dorsal  reetan^'ular  splint  to  the  ann  and  foi*earm. 
Hie  ^>1ints  should  nbvays  W  removed  and  the  limb  examined  without  dis- 
ibtng  tlie  fractui*e  at  tin-  end  of  every  second  day  for  the  Jirst  wwk,  as  the 

Rof  the  |)ttd  iH'twcfn  the  bones  is  apt  to  cause  slou^'hing  without  any 
other  si^n  of  mischief.  In  such  cases  the  slongh  may  extend  to  the 
iDscleii,  and  the  ni'diaa  and  ulnar  nerves  may  Ijewme  jiaralysed  by 
When  the  slouj^h  se[>arateB,  the  6exor  moscle^  may  bo  exposed  and 
Involved  in  the  scar  in  healing,  thns  leading  to  foi-ced  flexion  and 
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BtiffncBs  of  the  wrist  and  fin^ei*?.     I  have  seen  more  than  one  case  in  wui'.t 
this  has  hupj>ened. 


Gi 


•hildit-n  ii*  far  fr« 


and 


reen-stick  fractare  of  the  ffreurin  m  cniiaifn  ij*  mr  irom  iin<yttni 

the  bonwi  should  beennpped  completely  throujrh  More  ilir 
8plint8  are  applied,  otherwise  ant^uUr  deformity  is  hIbkia 
aTtainly  left. 

In  a  case  of  fracture  of  the  upper  end  of  the  nlnn, 
under  iho  care  of  Marcas  Ikck.  theiv  was  roaiie^ 
anguhir  deformity  hackwanK  caused  hy  tlic  action  of  tin 
triceps.  This  deformity  oould  Ikj  rcdniH-Hl  only  by  pottiuji 
up  tlic  limb  with  the  elb<:»\v  extended. 

Period  of  Union. — Tlie  avora*ro  time  of  onion  inlli* 
forearm  is  tivc  weeks. 

Compound  ITracttireB  of  the  Foreftrm  sddctm  p^ 
much  trouble  or  require  amputtttion,  bat  tbcy  twj 
commonly  lead  to  obliteration  of  the  interoflMOOS  spMV, 
and  thus  impair  the  utility  of  the  limb,  by  ptv^'entiiig  fffo- 
nation  and  snpinatinu. 

3.  Fractures  of  the  Lower  Extremity  off  tk« 
Sadius,  iK^tr  the  wrist,  are  ver}*  frequent.  especiBll;  in 
women  after  the  age  of  45.  Their  iniportancc,  not  onlj 
from  a  diapnofitic  point  of  view,  but  al^o  in  reference  O' 
treatment,  has  caused  them  to  be  can-fully  jttudiod  ;  tnil 
their  nature  and  pathology  have  Ijcen  specially  invwtiptfnl 
by  Coiles,  Xclaton,  R.  W.  Smith,  and  Gordon, 

The  lower  end  of  the  rmliua  is  liable  to  several  different 
The  moat  common  of  these  is  that  which  is  ifenerally  calld) 
"Collei'a  Practnre,"  after  the  eminent  Surgeon  who  first  full  f  > 

In  this  fractufL"  I  hi'  riir|»al  end  of  the  radius  is  broken  urr^ias,  uhu.m  ^ 
the  palm  of  the  hand,  the  lower  fm^^ment  bciujr  displncrd  Uickward^.   Woidt'O, 
who  pive  preat  attentinn  to  the  mechanism  of  this  fractare,  states  that,  a 
twenty-seven  old  specimens  examined  by  him,  the  line  of  fracture  |K3*teriariT 
varied  fritm  \  to  ij  inch,  and  anteriorly  from  i  of  an  iticb  t<i  two  iiw  I 
the  carpal  iHiwler  of  the  radins,  beimr  in  ten  one  inch  iind  undur,  in 
than  one  inch  but  not  over  1 J   inch,  in  the  others  indefinable.     TIk*  fracwn' 
is  usoally  oblique    from    l)ef(»rc    btu-kwards.      Besid**   Collc«*«,   three  other 
fractureb  are  met  with  in  this  situation  :  1.  Simple  Tmnsveree  :  2,  wittt  eoB* 
miuutioii  of  the  Lower  Fra^rment ;  and  X  witli  firm  ]m|)action  of  the  Cpfv^ 
into  the  Lower  Fruj^ment. 

Tlie  Signs  of  fracture  of  the  lower  end  of  the  radius  vari'  ^rrwUly,  ewyirl 
the  nature  of  the  injury.  In  an  uncomplicate^l  auk-,  there  is  nsnalb 
y  irreat  displacemeut  ;  but  there  will  be  noticed  some  tumefaction  abooi 
the  wrist,  a  Hwcllin^'  at  its  dorsal  as|K*t,  loss  of  the  movement  of  the  Ttdin^- 
and  ni'jiitiK  on  iY)tatin(r  the  Kine  whilst  the  himd  im  drawn  down.  Whmtt'' 
fracture  is  t-fimmimtird,  uud  still  more  so  wlien  imjktftrd,  thr  drrorraity  it  tttt 
marked  and  chnnicteriHtic  ;  so  much  so,  that  it  may  Ik*  looked  npon  uduT 
nostic  of  these  forms  of  this  accident.  The  displacement  si^es  rue  I*  • 
riMnarkahhf  umlular  disttirtion  of  the  wrist.     On  lookin*:  si!  '     '   ■- 

and  fon:arni   held   midway  betwi^eu  supinatiim  and  pntnali 
that  there  is  a  considerable  dorsal  prominence  apparently  sitnatvd  jui  eUitT 


n»  IMl-ObaiUritk>n 

oC  Uhi  totwnMiifWB 
Kiace  In  s  n«etnre  of 
tJie  fiinrarni. 


kinds  of  fracture. 
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le  back  of  the  carpus  (Fig.  lit")  :  immediatelj  underneath  this,  on  the  palmar 
ipect  of  the  wrist,  opiutsit-e  the  annular  ligament,  there  is  a  remarkable  hollow, 
►nfiued  to  the  radial  mde  of  the  limb  ;  a  little  above  this— that  is  to  say,  un 
le  lower  part  of  the  anterior  iispoc-t  of  the  foreiinn — there  is  another  rounded 
iminence,  not  nearly  so  larjre,  however,  as  tlie  one  on  the  dorsal  aspect.  The 
id  is  ftbdnct«d  and  rotated  outwards,  sa  that  iLs  axis  is  obIii:|ue  to  that  of 
le  forearm  ;  the  inner  border  being  B<jmewhat  convex,  and  the  styloid  process 


Ftmclure  o(  Lownr 
r,\\i\  of  BjuUd*  :  B«ck  Vl«w. 


Flc.  ItT.— F»ctnn>  <if  Lower  Rmt  of  naOitu  :  iUU«  View. 

the  ulna  projecting  sliarply  under  the  skin  (Fig. 
98).  The  radial  side  of  the  wrist  is,  on  the  contrary, 
Dinevrlmt  cftncave  and  shortened. 

The  puin  is  very  si'vere,  and  is  greatly  incrcjUMHl 
(T  morinj^  the  hand,  especially  by  making  any  attempt 
supination.  The  hand  is  perfectly  useless,  the 
ticnt  Utn\*i  unable  to  support  it.  All  power  of 
DUtion  is  lost»  the  patient  mt>viug  the  whole  of  the 
rui  fh)m  the  shoulder,  and  tlius  apimrcntly.  but  uot 
ly,  pronating  and  supinating  it.  Crepitus  can 
Bftdilj  be  felt  when  the  fracture  is  unimpacted  or 
mminatrd  ;  but  when  it  is  impacted,  the  most  careful  examination  fails  to 
ticit  it.  .Simultiineoufl  fracture  of  the  radius  on  both  sides  of  the  body  is  a 
rrence, 
Oiuse  of  UiG  rhformitif  has  been  the  subject  of  much  discussion,  owing 
the  nrity  of  opportunities  of  dissecting  recent  fratiures  of  this  kind. 
are  now  agreed,  however,  that  the  dorsal  prominence  is  due  to  the 
fragment,  carrying  the  carpus  with  it,  being  displaced  backwiirds  and 
fU*ds  ;  whilst  that  on  the  pahuar  aspect  is  due  to  the  projection  forwards  of 
lower  end  of  the  upper  fragment,  which  is  thrown  into  a  state  of  pronation. 
pronation  of  the  uj)per  fmgmeot  is  evidently  due  to  the  pronatores  quad- 
ittdii  teres  ;  but  to  what  is  the  displacement  of  the  lower  fragment 
to  the  peculiar  manner  in  w*hich  the  two  fragments  are  locked  into 
anf*ther  ?  or  is  it  due  ttt  muscular  action  r  Some  years  ago  I  had  an 
»j»ponunity  of  disst^rting  the  limb  of  a  woman  who  died  from  other  causes  in 
nivmitr  College  Hospital  twelve  days  after  meeting  with  this  accident.  On 
niog  the  left  arm,  wliioh  presented  all  the  signs  of  this  injnr}'  in  a 
degree,  nud  from  wliicb  Fiir.  r.»8  was  taken,  a  transverse  fracture  of 
n  was  found  al»out  an  inch  above  its  articular  surface.  The  lower 
nt  WM  split  into  thn.-*.'  jM>rtions,  bi^tweon  which  the  ujtpcr  fnigmenl  was 
im|MM^t€d  to  the  depth  of  more  than  half  an  inch.  The  three  portions 
bidi  the  lower  fViigment  was  split  were  uf  very  imequal  six**  ;  the  two 
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posterior  ones  l)eing  small,  consmtiniB:  merely  of  soalcs  of  bone ;  tbc  Unrd 
fragmont,  the  largest,  comprising  the  whole  tif  the  ftrticulnr  sarf«oo  of 
the  radios,  which  wue  tilU'tl  w>mcwhat  iipwardH  mid  bHckwardi,  curjiof; 
the  hand  with  it.  To  this  fragment  were  ntbiclied  tlic  aupinator  lonf^iiB,uid 
part  of  the  pronator  quuilrattis  ;  the  liguncnU 
oa}»8wle  nf  the  joint  wen?  nninjurvd. 

Thia  case  presoiitixl  the  iiji]K'arun«)c  usually  met  wftlt 
in  this  kind  of  injury  :  the  lower  n*ajLrmeut  l^ing  die- 
placed  in  such  a  way  that  its  articular  Aurfaoe  took^ 
sh'ghtly  bafrkwards,  and  somewhiit  oulwnnls,  n^  lu  in 
l>e  twisted  as  it  wx'W  ujmhi  its  axis.  The  upper  fnif* 
ment  was  found  in  a  state  of  prtinntiuD^  and  vm 
driven  into  and  firmly  impacted  in  the  lower  on«. 

Tliat  the  deformity  in  this  case  was  die  remit  of 
impaction,  there  could  he  no  duuht ;  and  th«i  tlitiii 
HO  in  many  cases,  is  pmwHl  by  an  cxaintnatioii  ^i 
several  specimens  ptx^served  in  tlie  l^.mdon  Muannnm 
and  by  the  diO'iculty  of  uecuunting  in  any  other  vai 
for  the  occasional  impOHviibility  of  |»roperlj  rvdiKtiMf 
these  fractures.  The  jrreat  traction  that  in  uinuUf 
required  to  remove  the  defiinnity,  and  the*  ahMflceuf, 
distinct  crepitus  until  afur  forcible  traction  hac 
cm]>Ioyed,  indicate  the  exiNteuce  of  this  tm[inctioii.' 

iCeclLaniflm.~The  mode  in  which  ttu* 
occurs^  and  the  ponition  nf  the  liand  at  the  niomefit 
of  its  coming  into  contact  with  the  ground,  will,  1 
'  think,  materially  inf1u<  iu!c  the  kind  of  fraciuie  u 
well  a&  the  amount  and  cliaracUT  of  the  reaoUioic 
deformity.  AMien  a  [K^rsou  falls  on  his  Imods  out- 
stretched  to  s;ive  him,  the  limb  is  usually  not  ajmpletely  pronatvO,  It  is  balf-wst 
between  cmnplete  pronation  and  the  mid-state  between  pntnation  and  npitia* 
lion.  Complete  pr<mati«.<u  is  a  forcible  muscular  effort  which  is  noC  oufM 
to  the  full  extent  at  the  moment  of  danger.     The  hand  is  in  fact  tbroe-q 


fix*  300— An  «iM  (?iitlM'M  Kmctiirn  nX  tlir  HmUiiv     5{lii)irlii|;  1h»  'l<>n«t  |)n>tiiltimrr  tsmW  hgr  U* 


pronated — not  wholly  so.  The  effect  of  this  position  is,  that  the  ulnair  Umkr 
ii  dtnrtcd  slightly  downwards  and  first  comes  into  contact  with  the  f^and, 
and  the  fracturing  force  is  directed  in  a  line  that  is  S4»mewhat  towank  ti>e 
radial  side,  as  well  as  bnckwarrls  and  upwards.  Hence  the  hand  is  driven  fhXD 
the  nlna  triwurds  the  radius,  causiufr  the  gtrontrly  marked   i  i  of  ibe 

slyloifl  process  of  the  nlna  :  and,  the  radius  l>eiug  hrokon  u  m  \tnm 

and,  the  fni)nni.nt,  carryin*;  vvith  it  the  carpurt  and  hand,  U  dri\'on  baokwdi^ 
apwards,  and  sli^'litly  outwards,  causin^^  the  doulilr  dcfonntLy  of  «  pmjecdn 
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LtfWrt   KCtel  of  BAdItu  : 
DliqitoTuwiit  of  Lnwer 


of 


Iftt  the  hack  of  the  foreiirm  immediately  above  the  carpus,  and  the  ooncavitj 
alone  the  outer  line  of  the  radioB. 
But  if,  itf  sometimes  hapi)on9,  the  harid  be  forcibly  pronated  at  the  moment 
when  it  touches  tlic  irmnnd,  then  the  shook,  which  is  received  principally  on 
the  hall  of  the  thumb  and  the  radial  side  of  the  wrist,  irapiugts  in  a  direction 
-  obliquely  fntm  before  hnekwanls,  and  from  without  inwards,  aa  well  aa  from 

■  below    upwards,    uud  thus    has   a 

■  UXt  tW         tendency,   as   soon  as  the   bone    i» 
I  Ki  ^U         broken,  to  rotate  the  lower  fms^ment 

B  ll'ixH  *^^  ^^   '^'^^'^   ^^^^^   ^^^   ^   ^^'^    ^^^^ 

^^^m.  maklSL  articular  surface  somewhat  upwiirds 

^^^p  H^H  ^^^  outwards.     As  the  upper  fnig- 

^^^^  ItD ■  °icnt  descends,  its  pofitcrior  snrface 

^m__  cFxi.B  ^^  compact  tissue  is  forced  into  the 

^^H  Jjl  cancellous  structure  of    the  low*  r 

^^^  j^H  fragment    until   the    two  postcriui 

■  ^^^1  portions  of   compact    tissue    come 
^^^tft^^^B  "^^'^  contact ;  and  thus  the  upper  line 

^^^^^/i^^g        '^'f  com}>nct  tissue  is  driven  into  the 
^^I^Qj^^^f        lower  figment,  to  an  cxu-nt  corre- 
sponding to  the  degree  with  which 
the  fragment  is  rotated  upwards  and 
backwards.     If  the  bouc  be  brittle, 
or  the  force  be  continued  after  this 
amoant  of  impaction  han  Uikeu  place,  the  lowcjr  fra<i:niL'nt 
wilUw  Rplintered.     The  prominence  of  the  styloid  pn^ccss 
Aof  the  aina  in  this  case  is  the  result  of  the  shortening  of 
Htbc  radial  side  of  the  wrist  and  hand,  conseriuent  upon  the  impaction. 
H     When  the  fracture  is  nnimpacted.  or  when  it  is  comminuted  without  impac- 

■  ttoii,  I  agrt-e  with  11.  \V.  Smith  that  the  drsphicement  of  the  lower  fragment 
P  ia  the  rvrndt  of  nins<*ular  action  alone.     This  I  have  had  an  opportunity  of 

Olpm'iog  in  the  following  r'ase.  A  man,  G-l^  years  of  Jige,  fell  from  a  height  of 
tWtoty-five  feet,  breaking  the  left  radius  just  above  the  wrist,  and  at  the  same 
lime  rccviring  such  serious  injuries  of  the  pelvis  and  abdomen,  that  he  died 
in  an  hour  after  admission  into  the  Hospital.  On  dissecting  the  arm  al>out 
iwenty-four  hours  after  death,  I  found  that  the  rmlius  wais  fractured  trans- 
XKXU^^  about  biilf  riu  inc^li  above  its  lower  end,  and  that  the  lower  fragment 
wac  completely  comminated.  The  wrist,  which  presented  all  the  signs  of 
(hift  fmctnro  in  n  marked,  but  not  an  extreme  degree,  could  not  l)e  restoreil 
ti)  itx  nonnal  Nhnpi*  by  any  amount  of  traction.  On  exposing  the  muscles 
tA  the  limb,  it  was  found  that  tlic  su]>inat«ir  longUH  was  attached  to  the 
k)«t:r,  and  the  pronator  tpiailratus  to  the  up]>er  fragment ;  the  latter  musok) 
UtDg  ulighUy  lacerated  at  its  lower  part.  The  upper  fnigmeut  was  strongly 
pniOaU'<l.  The  nmin  oUtacle  to  riHluctiou  was  found  to  exist  in  the  two 
radial  cxtcosoDt  of  the  wrist,  the  tendons  of  which  wen;  excessively  tense ; 
n^Tt  t/>  those,  the  special  extensors  of  the  thumb  iircscntt-d  moat  tension, 
ilip  supinator  !oii;;um,  which  wan  fiir  Iums  tense  than  either  of  the  other 

litiucles,  }int  especially  than  the  radial  extensors,  the  tendons  of  which 

were  «tnnngly  deliaod.     On  dividing  those  tendons,  and  on  pruKsing  the  lower 
end  nf  the  upper  fragment  outwards,  reduction  was  easily  effected.     Ilerx;  tlit* 


tluMlC       of      the      |)tM> 

tftiiir  nfl[>vl  tif  tho 
U  I'pcr  KrAKWiit  Ifilo 
flic  ratM  <-l)>>u»  tliwie 
of  titc  Lower. 
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displDCcment  wa«  evidently  due  to  two  causes.  The  upper  frH^cnt  »*» 
fo'ctbly  pronated  by  the  action  r»f  iu  special  pronators  ;  and  tbc  hand,  »ith 
the  lower  frajrment  attach<.*d,  was  drown  upwards  and  backwards  by  l\\^  rsdiJ 
extensors  of  the  wrist.  There  waa  no  impaction  or  inU^Hockitig  of  \n%- 
menta,  hnt  perfect  raol>ility,  and  hence  muscular  action  waa  enablod  to  come 
into  play. 

In  another  case  which  T  liave  sinne  dissected,  the  muBcles  chiefly  at  (aolt 
were  the  radial  extensors  ;  next  Uy  the^  the  extensors  of  the  tbumb ;  the 
anpinator  longns  bein^  but  slijc^htly  if  at  all  contraeted. 

Besides  this  injury-,  R.  W.  Smith  bus  described  a  froctnre  of  the  lowers 
of  the  radios  from  falls  upon  the  back  of  the  bund,  in  which  the  infent 
frag^ment  is  displaced  forwards.     In  these  cases  the  fhamctcr  of  tho  Mm 
indicat^es  the  nature  of  the  injury.     It  can  readily  l>e  reduced  by  tractioo. 

In  another  variety  of  fra»rture  in  this  situation,  the  lower  end  of  the  nuliosj 
iiiid  tliat  *«f  the  ulna  are  broken  off,  resembling  very  closely  dislocAtioD  of  tbt 
wrist  iMtckwurds.  Hut  the  existence  of  ^^tin^,  the  ready  reiluction  of  the 
swelling,  and  the  iittacbmeut  of  tlie  styloid  processes  of  the  radium  and  of  tbtj 
ulna  t<>  the  caqius,  with  which  they  more,  will  be  sufficicul  to  estabi»b 
diagnosis. 

In  llie  Tr«atmeiit  of  the  ordinary  fracture  of  tho  radius  near  tbe 
numertjus  metliods  are  craj>loyed  by  different  Surgeons.  In  alt 
deformity  must  be  reduced,  if  possible,  by  extension  and  conntcr-extei 
and  if  there  be  impaction,  considerable  fon^e  may  be  requireil  to  dutentan^lc] 
the  fraj^ments  and  R'umve  the  dorsal  pntmiuence.  Wliafcver  splint  be  OK^f 
prolonged  fixation  of  the  wrist  and  tingers  must  l>e  avoided. 

CoTTB  Kplint  will  be  fonnd  moat  efficient  in  overcoming  the  defonnity,  Bud 

comfortable  to  the  patient  {F^^- 
20.S).  It  consists  of  a  oawt 
splint  slig^btly  lutllowed  oot  !*>& 
the  radius,  obliquely  acnm*  t^* 
end  of  which  is  a  cylind«f  of 
wood  about  four  inches  loop  '? 
lialf  an  inch  in  diameter.  Ihn 
is  thinly  padde<l  with  folded  bni 
and  njtplied  to  the  fon«nn  to 
such  a  way  that  tiie  crliodcr 
corres[K>nds  to  tho  metacarp^'* 
phalangeal  articulations.  The  difiplaoement  must  In.-  redncod  and  the  hwi 
well  drawn  towards  the  ulnar  side  as  the  splint  is  apidied.  The  ftngen*** 
now  l)eni  down  so  as  to  make  them  firmly  grasp  the  cylinder  of  wood.  A 
fdiort  splint,  about  two  inches  wide,  is  then  placed  on  (he  l)ack  of  ti»e  ftw 
arm,  and  both  are  wvrured  by  strapping  and  bandage.  The  bandage  nisj  ** 
tirst  bo  applied  so  ils  t4)  keep  the  r)ng(.*rs  in  the  flexed  jiosition,  gTiupin^  the 
cylinder,  but  after  the  first  week  it  mu.'it  not  extend  Uyond  the  f^tfT*^ 
metacarpal  ftrt-iculatinii,  the  Hn<;^•^B  being  left  pt-rfivtly  i'm'  tit  move,  Dytl" 
use  of  this  tipjranUus  the  tendency  to  stitTness  of  the  tingers  is  f^ntf^} 
diniiniaht'd. 

Pkh!'»ftlmt. — Thi«  consists  of  a  wooden  splint  of  the  shape  r^t.»s.**i.FrtrtB 
Kijf.  L'U4.     It  should  be  carefully  padded,  the  padding  Iwing  W 

opposite  the  lower  fragment,  and  then,  with  the  stmight  |x>rtion  UcIU  ^i^' 


FUt-  203.-Ctart'.  BjjUiit, 


}F   METACARPUS    AND    FINGERS. 


V\g.  904.-Pl4t61-SpUnt. 


fy,  the  bead  of  the  splint,  should  be  fixed  to  the  back  of  the  band.  tJentle 
extension  shfiuld  then  U^  mftde,  and  tbe  band  bent  to  the  ulnar  side  by  raising 
the  straight  portion  of  the  splint  to  tbe  horizitntal  position,  so  as  to  make  it 
lie  aguiuKL  the  back  of  the  forearm,  where  it  shonM  i>c  held,  while  another 
fttmigbt  splint,  extending  from 
tbe  elbow  to  tlie  lower  end  (»f  the 
upper  fnignient,  is  phwed  on  the 
front  of  the  forearm.  Both 
BpUnta  should  then  hv  fixed  by 
means  of  a  roller,  (.-are  Iteiiig  taken 
lo  have  tbe  anterior  splint  well 
padded  aton^  the  ra<]ial  l>order, 
»o  as  Ui  counteract  tbe  tendency 
to  prouotitin  of  this  ])urt  of  the 
booe.        Tbe    ami    must    then 

plAced    iu    a    sliu^'.       Tbe 

>l-splint  should  be  worn  for  a  fortnight  or  three  week^.     At  tbe  end  of 

time  a  gauntlet  of  gutUi-pcrcba,  or  other  plastic  mntoriul,  may  U'  moulded 
to  tbe  wrist  and  worn  instead  of  the  splint.  All  apparatus  should  be  discon- 
tinoed  at  the  end  of  live  weeks  in  tbe  adult,  a  week  or  two  earlier  in  children. 
TIk'  fhicture  nnites  in  tbe  course  of  a  month  or  five  weeks.  After  tbe  first 
ttfoek  it  is  well,  especially  in  elderly  people,  to  leave  tbe  fingers  free,  and  to 
enconra^e  movement  of  them,  lest  that  painful  stittness  result  which  is  bo 
ion  a  setjuela  of  the  accident.     Pii«sive  motion  of  the  wrist-joint  may, 

jver,  often  be  commenceil,  witli  ^ut  advanta*re  to  tbe  patient,  before  the 
iian  of  the  fnii'ture.  If  the  band  and  fingers  be  kept  fixed  on  tbe  splint 
nntil  ihc  fracture  is  fully  united,  very  troublesome  and  painful  stifiness  will 
resole.  It  is  frotpiently  fully  three  months  Ijefore  this  is  so  far  diminished, 
eveo  by  tlie  use  of  friction  and  douches,  as  to  enable  the  patient  to  use  Uie 
fingtrs,  tbe  stiffness  of  tbe  wrist  being  often  due  to  tbe  extension  of  a  fissure 
ioto  the  joint. 

Gordon^A  .yilifit  in  represented  in  Fig.  2i>5.    The  lower  end  of  the  dorsal 
ifdint,  and  the  process  of  the  palmar  splint  which  fits  the  ulnar  border  of  tbe 
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curved  forwards,  bo  as  to  remedy  the  backwanl  displacement  of  tbe 
rmtint.     The   l>evelled   portion   attached   to   the   [>almar  splint   is 
IB  to  fix  the  upptT  rragment. 

<  OK  TliK  Mi.rAf'ARi'i;.s  ANMt  FiN<JEUs  arc  of  so  simple  a  character 
call  for  detailed  remarks.     There  is  only  one  accident  to  a  meta- 
carpnl  bone  that  caw  lead  to  any  difficulty  in  diagn"5is.     This  is  the  caai*  in 
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which  the  neck  of  the  hone  is  broken  trauBveivety,  fit^  that  the  head  is  cviied 
forwards  with  the  Hiiger,  and  tliuB  simulated  clodely  a  diHlot^tion  of  the  fingvfi 
towardn  tiie  palmiir  gurfai^e.  A  compariBon  of  tlie  linr  of  tite  bent  knnakki, 
together  with  rrepitus  im  rotation,  will  determine  Uie  nature  of  the  tnjutj.  Tbi 
Trtahnent  of  n  fractaro  of  tlic  metacarpal  bone  of  the  thamb  \%  Ijwt  cifned 
out  by  tlie  application  of  a  narrow  plaster  of  Paris  bandape  a£  a  spioa  U)  U» 
thumb  and  wriBt.  In  the  case  of  the  otbei^  a  leather  or  ^'utta-percha  giiuaU«l 
mftj  ofti'D  suflicc,  but  iu  some  instances  the  deformity  is  best  redoced  I17  tU 
use  of  an  auterior  wtMxlon  splint  or  by  bandaging  the  lingers  over  a  roUtf 
bandage  or  ball-ntiaped  pad  p1ace<l  in  the  palm.  In  compound  fmoturcttf 
these  bones,  every  elVr»rt  Rhcuild  Ix^  made  U)  save  the  part ;  if  n.'mo\'ftl  bvnmie 
necessary,  it  ahonld  be  as  limited  in  extent  as  possible  i.p.  loo). 

Period  of  Union. — A  fracture  of  one  ol  the  bones  of  the  band  !«  firailj 
united  by  the  end  of  the  tliird  week,  when  Hplmia  will  no  longer  be  rt<|uired. 


PRACT0KZ8    or    THX    HEIiTIS    Ain>    TUB    IjOWSR    EXTRBBCITT. 


rFRACTi'UES  OF  TIIE  Fklvis. — The  pelvic  boni.'w  cnn  l)e  broken  nnW  bjr 
great  and  dirwjt  violence.  The  complete  cirelc  which  they  form,  their  solidilj, 
and  the  strength  of  their  artieulutiona,  enable  thera  to  rc«iHt  all  indirect  c&oao 
of  fracture.  In  ci\il  life  these  bones  are  osually  broken  by  cruhhe*  uf  Ur 
iKidy,  as  between  a  cart  and  a  wall,  by  falls  of  rock  in  mining  uouideutfi,  orbr 
the  crnsliing  force  of  niilway  c-ollisions. 
When  brokeu,  the  pelvis  usually  gives  way  at  the  mmi  of  the  pubosaal 
iBchiom  in  fiont,  and  acroas  the  ilium,  at  or  near  the  sacroMlitic  Ryncl)rmdiM<ii 
behind,  usually  on  the  aide  opposite  to  that  of  the  fracture  in  front  (Fig.  ^M<t> 
The  pubes  may  l>c,  but  nircly  is,  broken  ncross  its  body,  and  the  symphyvii 
seldom  torn  tlirough.  When  one  side  of  the  pelvis  is  thus  broken  away  ftws 
the  rest  of  the  bone,  it  ami  the  attwhed  lower  extremity  are  nece«sarilr  pa>- 
nectcd  with  the  rest  of  the  body  only  by  the  soft  parts  that  unite  the  pi.*Ivi«t(t 
the  spinal  column  and  trunk.  These  arc  consequently  liable  to  seven.*  stiKcb- 
ing,  laceratiun,  and  other  injury. 

In  Home  crises,  portions  of  tlie  crest  of  the  ilium  iiuty  are  detached.  Ib 
others^,  the  rami  in  front  may  t>e  broken  without  oorre«p<.inJing  porttP* 
fnwtuR^  Snrh  injuries  can,  however,  arise  only  from  ;n»ushot  wi 
similar  forms  of  direct  violence,  AVheu  the  fracture  rr«"lt'<  fr,.rr. 
doubh;  fracture,  back  and  front,  must  necensarily  oocar. 

The  danger  in  simple  fracture  of  the  pelvis  arises  fW)m  tne  injury  to 
imj-Ktrtuni  w»ft  parts  contained  within  it.  Muscles,  nerves,  ami  bI(«)*l»voweb 
may  U*.  stivtche*l  tir  torn.  The  bladder  may  be  wounded  by  a  spictlli 
bone  from  the  pulx^s  or  ischium  ;  or  the  urethra  may  be  torn,  iicrhsp* 
pletely  acron,  from  the  same  cause.  When  the  urethra  is  torn,  a  Bli;rht  f>oiin? 
of  blood  will  usually  be  observed  at  iU  orifice,  with  poasibly  muoh  dc<p 
ccchymosis  of  the  (lerinffium. 

The  nature  of  tliu  injury  is  usuidly  appanrnt  from  tlie  un.-Jit  <1  '^ 

violojice  that  has  U-en  inflictw]  upon  the  part  ;  from  the  {Ain  llu:  :.-  ,  -lh«I 
vxperieuoes  in  montig  or  in  coughing  s  from  the  inability  to  mjia^  i> 
Cf>tUH!t|aence  of  a  feeling  as  if  the  bctdy  were  falling  to  pieces-  iiad  (hm  ^ 
itaAy  mobility  of  the  part  and  crepitus  on  seizing  the  brim  uf  th«pdtliiift 
each  side  tnd  moving  iL  to  and  fVo,  or  on  rotating  the  thigh  of  ihci  tiAdd 
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le.  Blood  effused  into  the  iliac  fosea  may  extend  forwards  and  produce  dis- 
iloratiori  alon;;'  the  line  of  Pouparfc*8  ligament.  In  examining  a  patient 
ith  sus|XTted  fractun^  of  the  pelvis,  care  should,  however,  be  taken  not  to 
isi»  tlie  investigation  too  closely,  lest  injury  bo  inflicted  by  the  movement  of 
le  fmj^rnents.  In  those  cases,  indeed,  in  which  the  fracture  d(»es  not  extend 
tniplctely  across  the  ]k}KHs,  or  in  which  it  is  st-ated  in  tlie  deeper  {Starts  of  the 
^hiam,  au  exact  diagnosis  may  Ite  very  difficjlt,  and  should  not  bo 
;ttm|ttt'l. 

TreAtzueat. — Aa  the  great  danger  in  fracture  of  the  pelvis  consists  in  the 
wbility  of  the  UR'thra  having  been  torn  or  the  bladder  wounded,  the  first 
mT^  to  be  done  is  to  puss  a  gum  catheter.  If  the  urine  he  clear,  it  may  be 
included  that  the  urinary  apparntns  has  not  been  injured,  and  the  catheter 
niay  Ik*  withdrawn.  If  it  be  bloody,  the  catheter  must  l>e  tied  in,  and  an 
india-rubber  miIm?  applied  by  which  the  urine  may  drain  away.  The  next 
thing  ifl  to  keep  the  part  perfectly  quiet,  so  as  to  bring  about  union.    With 
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view,  a  padded  belt,  or  a  broad  flannel  roller,  should  be  tightly  applied 
'  ^'i  pelvis,  the  patient  Iving  on  a  hard  mattress,  or  plaster  of  Paris  may 
1  in  a  manner  similar  to  that  recommended  for  the  treatment  of 
;lur«d  spine  (p.  sio).     The  knees  may  then  be  tied  together,  and  a  leather 
-percha  splint  moulded  to  the  pehis  and  thighs,  so  as  to  prevent  all 
lent  of  the  fragments.     If  the  urethra  have  been  lacerated,  however 
the  patient  may  recover  fnvm  the  fracture,  lie  will  most  certainly 
rentually  the  subject  of  the  most  intractable  form  of  stricture— the 
traumatic. 

Variod  of  Union. — Bouy  anion  usually  takes  place  in  the  pelvic  about  the 
of  the  sixth  week.    The  patient  most,  therefore,  be  kept  on  bis  l>ack  witli 
lie  immobility  of  the  lower  limbs  for  at  least  seven  or  eight  weeks.     He 
then,  wi'iiring  a  padded  l>elt,  move  iib<>ut  on  crutches.    However  good  the 
may  W,  liimcn<'sa  is  apt  to  result  from  the  injury  inflicted  on  the  psoas 
ihacus  muscles,  and  those  tliat  closely  bind  the  thigh  to  the  pelvis,  such 
If  tlip  [lectineuft,  the  obturat<)rs.  kx'. 
Frmfltore  of  the  Aoetabolum  is  an  accident  that  can  occnr  only  as  the 
lult  ^f  vi-ry  <:rt-nt  vicileiice  directly  applied  to  the  hip.     It  may  take  jtlace  in 
II  utoalions :  either  throngh  the  floor  of  the  cavity,  or  only  through  the 
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rim^  a  portion  of  which  is  detached.  It  is  probalilj  occasioned  En 
iitfitances  by  the  head  of  the  tlii^h-boni;  1>eint{  driven  forcibly  ii^itttt  the 
HiirfAco  of  the  acftubuliim.  Heuce,  wheu  Iho  rim  is  hrokin.  it  is  tuaaUjtht 
[Histf^rior  pnrl  that  is  detached,  und  the  head  of  tliu  fomiir  alips  out  apOQ  Um 
d<»rRum  ilii. 

Fructufc  through  the  floor  of  the  acetabulum  is  UAually  oomplicatixl  wi^ 
8uch  extensive  commiiiutiou  of  the  pelvic  bone*  and  ftori<tU8  intt^nial  injaiyt** 
to  Jk!  !W>oti  followed  by  death.  In  the  University  ruUegc  Musi:um  is  a  prepirv 
tioD  of  a  fracture  of  the  ucetiibuluin,  with  cnmminutinn  of  itii  floor  and  of  tbr 
ilium.  Sanson  and  AsLley  (NKipcr  have  mren  the  bone  reftoIve<l  into  iia  thiw 
primitive  |)arU> ;  and  in  Home  cases  the  comminution  haa  been  W}  )gTvini  tbA 
the  head  of  the  femur  has  been  thrust  into  the  pelvic  cavity.  In  waA 
exteneive  and  grave  injuriett  uh  these,  the  Surj^eou  can  do  little  fnore  thio 
support  the  pelvis  with  a  pailded  l)elt,  and  place  the  limb  on  a  lon^  splint. 

Wlicn  a  portion  of  the  rim  of  the  acotabuUira  i«  deta(.4ifd,  a^  thu  reonltiff 
direct  nolence,  the  head  of  the  femur  will  sHp  out  upon  the  dorsum  ilii.  and 
the  signs  of  one  of  the  forms  of  dorsal  di8locution  will  mauife»<c  tbcmsdrm 
In  a  case  of  this  kind,  in  a  muscular  man  aged  about  thirty,  which  wa«  ander 
my  care,  the  shortening  and  inverHion  of  tlie  limb  and  displacement  of  Lbe 
head  of  the  btme  towai'dn  the  s^uatic  notch  were  all  well  markccL  Tractka 
readily  effected  reduction,  with  distinct  ca'pitus ;  but.  as  aoon  as  cxteaoM 
was  discoutiiiucd,  lliv  lu'ud  of  (lu'  Ixmo  8lipj>ed  back  into  it«  former  position. 

The  Treatment  consists  in  the  application  of  the  long  splint  with  a  broad 
pu<ldcd  belt*  so  as  to  secure  steadiness  of  the  head  of  the  bone.  But  *ttb 
every  care  a  return  of  displacement  will  readily  take  pbice,  and  no  ntiitlt'*'^ 
factory  result  can  9e4irccly  l>e  avoided  ;  shortening  of  the  limb.aad  C(HMBi|lMOt 
lameness,  being  atniuflt  inevitable. 

Kractukk.s  ok  tuk  Sacuum  arc  cxceasivdy  rare,  except  as  th«  ramit  rf 
^nnahot  injnry.  When  occurring  from  other  catiHua,  such  as  falls,  tb«r  if* 
almost  invariably  associated  with  fracture  of  the  pelvic  bones,  and  then  (kif 
have  alwuys  Iwen  fatal.  The  records  of  surgery  rontain  but  very  few  itlafl^ 
rations,  probably  not  more  than  si.x  or  eight,  of  uncomplieatixl  fracture  of  ill* 
sacrum  arising  from  other  causes  than  gunshot.  I  have  hiul  two  c«$ci  of 
fracture  of  the  sacrum  under  my  care,  both  of  which  had  a  rapidly  &ttl 
issoe.  In  one  there  was  also  fracture  through  the  ]>ubic  b4jne;  in  ibt*  mCIkT' 
thi'  sacrum  waa  the  only  bom.-  injured.  In  that  ea'H',  the  fracturts  wii  th* 
residt  of  a  blow  on  the  lower  part  of  the  bn(*k  from  the  buffer  of  a  rail^V 
carriage.  The  pre|Minition  is  iu  the  TniviTsity  ('ollegi*  Muwnm.  TIicodIj 
other  preparation  witli  which  I  am  acf^uainted  is  one  in  the  Muaeuiu  \*t  ^ 
College  of  Surgeons.  These  fractures  arc  almost  invariably  tranKVOw  «ih 
disptai:ement  forwanls  of  the  uppe^r  margin  of  the  lower  fhiguient.  Tbil  w 
the  case  in  both  the  instJinc^  under  my  earo  ;  but  Uichenuid  haa  pnblf«b(ds 
rese  in  which  the  bone  was  split  vertically  in  conii<:(|ucnce  of  a  faO  oo  (^ 
face;  and  crucial  and  nmlliple  fnicturcs  of  it  have  bwn  described  by  olbcfi. 

The   injury  can    nw'e«nari!y  ariw;  only   fron»   severe  direct  vi<*' .^.1  w 

attended  witli  much  extravasation  and  [tain,  together  with  near. 
course  of  the  post^-rior  sacral  nerves,  which  may  bo  iiiiplicuteti 
by  the  fVacture.     The  Tieatmfiit  is  the  same  as  for  fninund  i*- ; 
ibta  in  the  application  of  a  )>added  }>elvic  band. 

ToB  Coanx,  though  more  exposed,  is  H-Mom  broken.     Dut  f'-^-  <•»"'  >  f '' 
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»j  occnr  fttira  fnlla  bftckwards,  or  firt>ra  direct  Mows  on  the  part,  the  tip  K'ing 

nt  fitrcibly  funvards.  The  displacument  forwards  is  maintAined  by  the  actittn 

the  cwcygci.     The  pain  in  ihesc  coses  is  excessively  severe,  owiofj  tn  the 

'ninn^  uf  thit  ligamentous  nnd  tendinous  expaiisiuus  that  cover  the  Ixtnc.    Ic 

j^reatly  increased  in  sitting  and  walking,  and  in  defsecation,  or  in  any 

olent  L'xpirutory  uH'ort,  as  sneeziDg  or  coughing.     It  is  sometimes  removed 

rwlucini.'  the  displaced  fnigments  by  pix'saure  through  the  rectum,  but  it 

•  'iiidnni!?  for  months  <ir  years.    South  relates  tl»e  case  of  a  gentleman  who 

Ms  coccyx  by  sitting  on  the  edge  of  a  8nuff-U)x,  and  who  suffered  such 

in.  that  he  was  obliged  to  wear  a  pad  on  the  tuVtcrosity  of  each 

i.iuii;,  iu  order  that  the  cix^-yx  might  be  free  from  pressure  when  he  8at, 

Under  the  term   Coccydynia,  J,  Y.  Simpson  descril>ed  a  [winful  affec- 

on  'if  llu;  coccyx  and  its  ucighbouring  structures,  which  cK*cnr8  chiefly  in 

oinrn,  (iimmonly  as  the  retjult  of  injury,  and  is  often  very  st*verc  and  |)er- 

Men't,  «o  as  to  prevent  the  patient  from  sitting,  or  even  walking  with  comfort. 

he  pain  cloeely  resembles  that  tKxasioned  by  fissure  or  ulcer  of  the  ivctara, 

ii&ually  arifioa  from  a  blow  on  the  part,  but  appears  sometimes  to  originaUr 

idependently  of  external  violence. 

In  M>me  casefl  the  coccyx  may  be  in  its  normal  position,  but  in  others  the 

hole  l»ono  is  found  to  have  been  displaced,  and  to  l»c  bent  forwards  almost  at 

ght  angli'S  to  the  sacmm.     It  can  be  felt  projecting  into  the  rectum,  and  is 

bincaine<l  in  its  abnormal  position  chieQy  by  the  action  of  the  coccygei. 

Bitt  ci>ndition  is  in  fact  nither  a  dislocation  than  a  fracture.     The  bone  can 

■ily  be  forced  into  its  normal  position  with  the  finger  in  the  rectum,  but  the 

mlacemt'ut  rctunia  as  soon  as  the  pressure  is  removed. 

The  Treatment  recommended  by  Simpson  consists  in   the    free   sub- 

ttaaeuus  divi&ion,  by  means  of  a  tenotome,  of  the  muscular  and  tendinous 

rnctureJi  connected  with  the  coccyx.    The  section  is  made  first  on  one  side, 

pu  on  tlie  other,  and  finally  around  the  tip^  so  as  completely  to  isolate  tlie 

I  have  t>ftcn  perfornietl  this  operation,  and  have  as  often  as  not  beei» 

ppointcd  in  tlie  results.     When  it  socceeds  the  gixtd  effects  ai'e  immediate, 

hen  it  fails  the  bone  may  Ite  removed  by  a  longitudinal  incision  over  \\m 

iddle.  exposing  its  posterior  surface.     This  operation  is  free  from  danger, 

hI  may  give  relief,  but  is  not  certain  iu  its  results. 

FE-inTRKS  OF  THE  Thioh-Bonk  may  occur  in  the  Upper  Articular  End 
the  bono,  in  its  .Shaft,  or  in  its  Lower  End.  In  these  different  sitmitions, 
ry  possible  variety  of  fracture  in  met  with. 

.  Praotorea  of  the  Pelvic  Snd  of  the  Bone  may  be  divided  into  those 
occur  through  the  Nrrk  Within  the  CnpanU  of  the  joint,  those  that  occur 
uU  thf  Capsnlf,  and  thr.Fu>  that  implicari^  the  Trorhoni/rft  alone. 
Xatraoapenlar  XVactore  of  the  Heck  of  the  Thigh-bone  may  be  either 
pie,  the  bone  being  merely  broken  across  ;  or  im|>acte<l,  the  lower  portictn 
U»ne  Iicing  driven  into  the  upper  fragment. 

is  intracapsular  fracture  may  almost  be  looked  upon  as  an  injury  |)eouliMr 
ce<l  life,  being  but   seldnm  met  with  in  jjcrsons  under  fifty.     Thus 
Cooper  states  that,  of  :*.'»l  casies  with  which  he  met  in  the  course  of  his 
W',  only  twii  were  in  persons  beltiw  this  age.    It  may,  however,  hiipiM^n 
an  early  period  of  life  ;  Stanley  has  re<y)rded  the  case  of  a  lad  of  eighteen 
met  witli  this  injury,  niul  Hamilton  has  descril)od  it  as  occurring  in  a  girl 
vixtoen  and  in  a  man  aged  twenty-five.    A  remarkable  drcumstance  in 
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oonnectioD  with  this  accident  is,  that  it  commonly  happens  from  very  slicbt 
degrees  nf  violence,  indeed  almost  spontaneously.     Thus,  the  jarrinj^  uf  thf 
foot  in  missiag  a  step  iu  goiriff  downstairs,  catching  the  tncj*  undi-r  the 
tripping  npon  a  stone,  or  entangling  the  foot  in  turning  in  l)€d,  an;  somH 
safficicnt  to  cccasion  it. 

Causa. — The  fjccurrence  of  this  fracture  in  old  age  is  owing  indirectly  to  the 
changes  in  stractare,  shape,  and  position  of  the  heiid  and  neck  of  the  femur 
with  ndvunein^  years.  The  Ciincellous  structure  Itecomes  exinvndtMl,  the  npaoes 
large  and  loaded  with  soft  fat.  The  TOmjmct  structure  hecomes  (.hiriued,  and 
proixirtionateiy  weakened,  especially  ahout  the  middle  and  under  purl  of  th* 
iKJck,  which,  appearing  to  yield  to  the  weight  of  the  b<>dy,  is  shortened ;  aoJ 
the  angle  l)etween  the  neck  aud  the  shafl  is  generally  said  to  become  l«efienc<], 
althoDgh   the  investigations  of  Humphry  throw  considerable  donbc  on  tbii 
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bolief.  In  ciinse<iuence  of  these  changea  it  becomes  le«i  ablo  to  hmt  «&7 
sudden  shnck.  and  snajis  under  the  influence  of  very  slight  dt'grew*  of  vtoleoot 
When  it  breaks,  the  cii{.)«4uli.'  may  remain  uninjured*  but  the  prolongation  uf  il 
which  invests  the  neck  of  the  bone  is  usually  torn.  In  some  ca^ea,  hovcvec, 
this  ecrvir-al  refloctinn  is  nnt  ruptured,  the  lower  |X)ition  es|»ccially  often  it* 
maining  fur  sonic  time  untorn,  hut  at  lust  giving  way  under  tha  iufluenit;  of 
the  movements  (if  the  limb,  ur  from  intlumniatury  softening. 

The  frugiuents  iirv  nhnofit  uhvuys  m  separated  that  the  fractort^l  antftoei 
are  not  in  upi)o«ition;  the  up[>er  end  of  the  lower  fbigmeut  is  drawn  above  and 
liehind  the  head  of  the  Ixine,  and  at  the  same  time  is  twistetl  so  thn'  "-  *  -jkai 
nurfat'e  looks  forwards.    Tlie  head  remains  in  the  aoot^hnlum,  at  ib« 

ligumentum  tores,  and  somt'tiuies  preserving  a  connection  witi   t)\       ..   -  :    _-- 
rnvnt,  through  the  tnodium  <<f  .some  tintoru  portions  of  ihc  til>^'•l.^  tii>  i:t(-i^i; 
investing  the  neck.   K.  W.  Smith  has  <d>served  that  in  some  instances  ibc  two 
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nnffmentfl  Deoome  interIo<?kfMi  or  ii«  it  wore  duvetaik'ii  into  one  another^  in  con- 

(OCMir*:;  of  tlie  line  at'  iVactun?  lieing  irregular  and  denUted. 

Signs. — These  wve^  altoration  in  Liie  shu[>e  of  the  hip,  crepitus,  pain  at  thu 

I  of  injury  and  inabihty  to  move  the  limb,  with  shortening  and  eversion  of 

;.     These  we  must  consider  st^pnrately,  as  impoitant  inodificAlJons  of  each  are 

ro':'time8  noticed.    From  the  indirect  and  slight  nature  of  the  violence  which 

used  the  injury  there  are  no  signsi  of  superficial  bruising  over  the  hip. 

Thtr-  Alteration  in  the  Shape  of  the  Hip  is  evidenced  by  flattening  of 

e  part.     The  trociiantcr  \&  not  ^)  prominent  as  usual,  and  is  upproxiraatod 

the  crest  of  the  ilium  ;  and,  on  rotating  the  limb,  it  is  felt  to  roll  under  the 

d  in  a  Bmallcr  circle  than  on  the  souud  side.     In  the  Hound  limb,  the  tro- 

nter  deflcrilics  the  segment  of  u  (.'ii'cle  having  a  radius  cfjual  to  the  length 

I  the  head  and  neck  of  the  bone  ;  on  the  injured  side,  the  circle  ha?  a  nwlius 

uiftl  ouly  to  the  length  of  that  portion  of  the  neck  chat  still  itimains  attached 

the  shaft  of  the  bone.    During  this  examination  crepitws  will  usually  be  felt, 

|Bgfa  this  occasionally  is  very  iadisttnot  and  even  absent,  more  e«|.>ecially  if 

ffifiplBnb  be  not  well  drawn  dowu  so  as  to  bring  the  }'nu:tured  i^nrfaces  into 

tioQ ;  and  great  pain  is  produced  by  any  movement  of,  or  pressure  upon, 

B  joint. 

Tbe  Attitude  of  the  Limfa  is  so  peculiar,  as  in  general  to  indicate  at  once 
bai  has  hrtppeneii.  Tiiei-e  is  a  striking  appearance  of  helplessness  about  it. 
H  the  |Mi[ient  is  lying  on  his  l>ack.  it  is  everted,  with  the  knee  semi-Hcxeti ; 
patient's  attempts  to  lilt  It  np  are  inetlectual,  and  ho  at  last  ends  by  rais- 
it  with  the  toe  of  the  opposite  foot,  or  with  his  hands.  In  tbe  upright 
lion  the  injured  limb  hangs  uselessly,  with  the  toes  pointing  downwards, 
the  \\qk\  raised  and  pointing  to  the  inner  ankle  nf  the  sound  side  (Fig. 
>H).  lu  some  *;:ises,  however,  the  fmticnt  can  lift  the  limb  somewhat,  but 
th  much  exertion,  from  the  couch  <m  which  he  is  lying:  or  can  even  manage 
walk  a  few  paces,  or  to  stand  for  a  few  minutes  upon  it,  with  much  pain  and 
culty.  ITjis  is  owing  either  to  the  cervical  reflection  of  the  capsule  being 
torn*  or  else  to  the  fragments  having  become  impacted:  and  it  usually 
ra  ib  tboae  casi^s  in  which  the  other  and  more  characteristic  signs  of  this 
are  are  not  well  marked. 
9T«nioa  of  the  limb  is  an  almost  invariable  symptom,  and  is  most  roarke^l 
tlwMe  cMet  in  which  the  shortening  is  most  considerable.  This  eversion  has 
been  attributed  t«:>  tbe  action  of  the  external  rotator  muscle.^,  which  are 
into  the  upper  end  of  the  lower  fragment.  But  I  cannot  consider 
till*  principal  cause;  for,  not  only  is  it  very  difficult  to  understand  how 
tutiaolcft  can  rotate  the  limb  outwanls  after  their  centre  of  motinn  has 
Toycd  by  the  fi*actuiv  of  the  neck  of  the  femur,  their  action  being 
in  a  direction  tmckwards  than  rotatory  under  tlicsecinmmstances  :  but 
nd  that  the  limb  falls  into  an  everted  position  in  those  cases  in  which,  the 
n-  in  tbe  shaft   and   alUigether   l)elow  the   insertions   of  these 

•I-  iliicuce  cnn  be  exercised  by  them  on  the  lower  fragment.     1  look 

1  evrnuou  lu  cjues  of  fnicturcfl  thigh  as  being  simply  the  natural  attitude 
whicli  the  limb  falls  when  K'ft  t(»  itself.  Even  when  the  bone  is  unbroken, 
iuQ  takes  place  sj>ontaueously   whenever  nuiscular  at!tiou  is  rplnxed,  ns 
■feep,  in  [HU'alyvis.  or  in  the  dead  body  ;  and  in  the  injured  limb,  in 
tkmxi  is.  UH  it   were,  a  suspension   of  muscular  aotiun,  it  will  occur 
.     Imleudt  tlie  Bliorieuing  that  takes  place  will  specialty  tend  to  iviaz 
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the  external  rolatora,  and  thus  still  more  prevent  their  ttitiaencing  tlie 
of  tbe  hmb. 

InTeraion  of  the  foot  In  cases  of  iatrucnjAuiur  fracture  Idls  s.>n]Himc* 
noticed,  i  havv  eeea  two  instances  ;  Smitii,  Stuntey,  uud  othrr  Surievow. 
have  atso  recorded  cases.  This  deviation  fh>zn  the  usual  sjmptoms  of  ttut 
injury  has  been  attributed  b_v  sonic  to  the  cervical  a-Hection  of  the  capfole  di< 
haviitj^  liven  lorn  throu}i:h  at  its  inner  side,  hut  that,  us  Suinler  otjBerve*.  whik 
it  may  prevent  eversion,  cannot  occasion  inversion  ;  by  others  it  has  been 
attributed  to  the  fact  of  the  lower  fragment  in  those  cases  beinj;  found  alnn 
in  front  of  the  npjter  one.  This  circnrastance,  which  is  much  insisted  on  l>j 
R.  W.  Smith,  appfurs  to  rae  to  be  rather  the  resnlt  than  the  cause  of  the  inrrr- 
sion  ;  fi)r  any  tra<.'tion  inwards  of  the  lower  fragment  by  the  adductor  musdlf* 
of  the  thigh  would  have  a  tendency  to  draw  the  upper  end  of  this  fra^mt*nt  t-' 
Uie  anterior,  or  in  other  words,  the  inner  side  of  the  upjwr  one.  1  am  rather 
disposed  to  think  that  this  inversion  is  owin;^,  in  some  cases  at  least,  to  tb^ 
extcroal  rotators  Itcinff  Irtiraljficd  by  the  violence  they  receive  from  tbe  injury 
that  occasions  the  fracture,  and  that  thus  the  adductors,  actinc  without 
antafroniste,  draw  the  thi^'h,  and  with  it  the  leg,  inwards.  In  Vioth  the  t-ww 
tliat  C4ime  under  my  oljscrvation,  and  in  some  of  those  tliat  have  bt*n  pub- 
lisliod,  the  fracture  resulted  from  severe  direct  injury  to  the  hip,  and  vim  Qot 
ocf-asioned  by  the  jKitient  jarring  his  foot,  or  by  any  direct  violence  opcnlia? 
at  the  end  of  the  limb. 

Tlie  81iort«iung  is  at  hrst  seldom  more  than  from  half  an  inch  to  an  iflcfe: 
it  cannot,  indeed,  very  well  exceed  the  width  of  the  neck  of  tlie  bone,  as  tbf 
inipwule  is  usually  not  torn  through.  Afler  the  fiiielua'  lias  existwi  iome  li^l^ 
the  capsnle  of  the  joint  may  yield,  allowing  greater  a'paration  bctw«u  the 
fnigments,  and  then  it  may  amount  ii)  two,  or  eveii  two  and  a  half,  inches.  It 
not  uncommonly  happens  that  the  shortening,  which  is  at  first  but  verysligiil 
al)OUt  half  an  inch,  suddenly  increases  to  an  inch  at  more  ;  this  is  accounted 
for  on  the  supposition  that  the  cervical  reSectioa  of  the  cupsule,  which  hsJ 
not  at  lirst  been  completely  niptured,  at  last  gives  way  entirely  ;  or  it  may  *■ 
owing  to  the  fragments  which  were  originally  interlocked  becoming  separsted. 
It  is  in  those  cases  in  which  there  is  but  sliglit  sepiiration  of  the  fragmealk 
and  con8e<|UentIy  little  shortening,  that  the  other  signs  of  fracton  «e  ■>• 
very  strongly  marked,  and  that  the  patient  preserves  some  power  ov«r  \^ 
movements  of  tlie  limb. 

The  ordinary  method  of  measuring  the  limb  is  to  apply  one  eml  of  the  top^ 
to  the  anterior  BU(>erior  spinous  process  of  the  ilium,  and  tli*-  ■  tl*^ 

inner  malleolus.     Tlie  two  limbs  must  be  put  as  accurately  mb  i  li^ 

same  ]»osition,  us  flexion  and  extension  will  considerably  alter  the  distauc* 
betiveen  these  p<jints.  Two  other  methods  have  be^n  recommended  foroMl* 
accurately  determining  the  position  of  the  tn^chautcr,  both  of  wLicb  ai*  ^ 
great  diagnostic  value  in  injuries,  whether  fractm'es  or  disJocatioas,  of  tk 
hip.  The  fint  is  known  as  Nelaton's  line  :  tlie  sc<x>nd,  a«  Brjant'ft  ib» 
k'UiHral  recUiugle. 

Velaton's  Diagnoatio  Line  (Fig.  tfO'J  a.  i.)  consists  of  a  \w  dnivn  taft 
the  anterior  superior  spine  of  the  ilium  to  the  most  prominciit  pait  %A  lU 
tulx^r  ischii,  The  importance  of  this  line  is,  that  when  tbe  bead  of  tbe  foaur 
in  in  \u  nonnal  situation,  the  line  ti>uc)ics  the  samiuit  of  tbe  Uocbultf 
v  thigh  is  raised  to  a  right  angle  with  it.     If  the  trocfaAfiUr  U 
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displaced  in  nnv  direction,  n  corresponding  change  in  its  relation  to  thiK  line 
will  rnsac.  This  mwlc  of  measnrement  ia,  however,  o[)en  to  the  fallacj  tbiit 
alxluciion  raises  the  trochanter  above  the  line,  and  addnction  brings  it 
beliin*  it. 

Bryant's  Hio  femoral  Rectangle  (Kig.  209^  a,  d,  c)  is  formed  by 
plucintr  thr  p/iMeiit  in  the  rt-cumbent  p(^)sition  ;  then,  drawing  a  line  (A,  b) 
Imai  the  anterior  sui)erior  spine  of  the  ilium  Hcniss  the  outer  surface  of  the 
hip  veriicallv  to  the  horizontal  plane,  and  a  Hecond  lino  (c.  i>f  from  the  summit 
nf  the  troclmnter  upwards  at  riglit  angles  to  the  first  line,  [n  all  cases  ia  which 
iht  nfeck  of  the  femur  is  shortened  or  the  head  of  the  bone  displaued  upwards^ 
as  in  some  dislocations,  the  test  line  (c,  d")  will  Ite  fonnd  in  measurement  to  l)c 
shorter  than  on  the  .sound  side.     In  this  method  there  is  the  same  fallacy  as 
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in  N<3aton's— that  abduction  and  adduction  of  a  healthy  limb  alter  the  length 
of  the  test  line. 

Another  metht.Hl  of  meaaui-ement  has  been  recommended  by  Giraud-Teulon 
whirh,  a]thou<rh  somewliut  complicated,  appears  to  be  free  from  all  source  of 
error.  It  is  founded  u[>oii  the  fact  that  the  middle  of  Xt^latou*8  line  corre- 
■ponds  to  the  centre  of  the  acetabulum.  Any  shortening  of  the  femur  by 
fracture,  or  any  disNxatiou,  will  necessarily  alter  the  distance  between  the 
Unrtrr  end  of  the  femur  and  this  point.  The  measurement  is  thus  carried  out. 
Kind  ihc  distance  from  the  anterior  superior  spinous  process  to  the  tuberosity 
Cif  the  ischium,  and  from  the  same  point  to  the  inner  condyle,  and  from  the 
labemsity  to  the  inner  condyle.  Then  draw  a  triangle  on  a  alicet  of  paper, 
the  three  sides  of  which  are  ei|ual  to  these  three  measurements ;  find  the 
point  of  the  line  cori-esponding  to  the  measurement  between  the 
and  the  spine,  and  fn^m  that  draw  a  line  to  the  apex  of  the  triangle. 
i»s  line  correspond?  to  the  distance  of  the  inner  condyle  from  the  centre  of 
the  acetabulum,  and  must  be  contrasted  with  a  similar  line  obtained  by 
meaattrement  of  tlie  sound  Bide.  This  mode  of  measurement  is  most  nsefol  in 
of  dit4h>cation  and  disease  in  which  atxiuction  or  adduction  with  flexion 
met  with. 

fver  mode  of  moasuremont  is  adopted,  the  Surgeon  must  never  neglert 
ipare  the  two  sides  carefully  and  simultaueously,  with  one 


hand  on  each  hip 
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ui  ''A  jtniple,  thunjrh  trifling  at  first, 
ifl'i  ;litf  injury  fruquently  terminates 
:   .■  "•  <aLio  \.  ueiimonia,  an  asUieiiio  state  nf 
^,,  -  11  •■  tii-aient  to  1k.'(1.     Ifencc  tliis  injury 

.::r :.    i  T-.-r^e  fnicturcs  tnrn.s  iu  jrreat  measure 

.■; :  M'y.t  '>t"  union,  aud  on  the  t'onstitiui«»nul 

-.-':  "ij^-?  -■;•  union  occurs,  liut  the  liuiul  of  tlur 

.  ^:.   T  \:Z  '.:'.'ik>wcd  into  a  snuKjth,  lianl,  cup- 

r .--  •i'*-'^  ^i^  becouic  rounded  ofl'and  polislurd, 

-  j-ii  2:ii;ority  of  (^ases,  however,  union  lakes 

.*    J     Tinar  to   two    causes  :—fii'st,   tb»D   the 

,.•■■  ?;::•  n  :  and  secondly,  that  the  supply  ot 

.-  _r  UL  :ae  ves^sels  of  the  h'jraiuentuni  teres  is 

.  c  :f  callus. 

.::  ■  n  ti"0.s  take  place.     This  can  happen  onij" 

-»-  i."il  liLfament  beinjj  unturn,  or  the  fractuar 

,.  4-  i.;:c  in  apposition,  and  thi;  sujjply  of  blo(.>d  ti ^ 

_.,,     ij;£:aeated  by  that  curried  to  it  throui,'h  tht=^ 
«^..     ri>A  between  the  fragments  in  the  process  cl 


..  js'.iitf  head  (tf  the  femur  will  usually  be  fount        1 
., .-. -L-  liat  it  looks  towards  the  lesser  trochanter 
..*.-  fmgment. 
^   -r*..  ;.^.*  do  not  unite  by  bone  unless  the  frii^niciit 

.    >,  .»  :o  confine  the  ]>atient  to  l)ed  for  any  Ion; ^ 

, .  u.  ■  '■}>'  amount  of  shortenimj,  indicnte  considerable^— <> 

-ifc.-=ta».  or  if  the  patient  Ik?  ver}-  aired  and  fcebk— ^^  *■ 

s.    --c-cOtf^  confinement  to  bed  n»ost  coninumly  provt-i.     ^s 

~ ir.^m.^-  which  it  exercises  on  the   j^uneral    heaUh  -^i- 

.^  ..  .  'J  .c  inducing  bed-soa's.     It  is  therefore  best  tc^   " 
..   ..     'C  :wo  or  thi-ee  weeks,  until  the  limb  has  become-     -C 
-.  -^e  tendency  to  muscular  spasms,  which  is  ottei^^  n 
...    rj^»^  i*2>y-    The  patient  shoidd  be  laid  flat  on  lii      -3^ 
^ ..   .   »  *;;iEahle  couch  pro^xirly  provided  with  a  pan  fo"    -^'i' 
.  *.u.    This  is  most  important,  for  if  the  urine  ancz:^  ^ 
^,    .-.  y^ident  so  as  to  wet  the  buttocks,  lx'd-sun.'S  w  il     ^^^ 
t,-.   .:.«»  utmost  attention  to  dryness  and  cleaulines*=  '==^ 
,*. . .'.:  ihem.    The  knees  should  be  bent  at  an  an-jle  ic  -*■  '* 
..  ','^-s  tied  toj^jther.    At  the  end  of  from  two  to  fou*"  -*^ 
.  <■ .    -.K*  fitted  to  the  hip,  and  the  patient  should  Iju:^*^' 
v..   ■"i.^vhis.    There  will  be  lameness  during'  the  remaiudeW   *-^ 
-V  1.C  ,:'  a  stick  and  a  properly  adjusted  splint,  but  little^  -*'■* 
.  ^*  ocd. 

u'.vjc  of  treatment  is  the  api)lication  of  a  properly  littetl.  -^  "^^ 

-.,.f.*.*s  hip-splint.     (See  Diseases  of  the  Hip,   Vol.  H...     — ' 

.  -*.;;  :ho  patient  must  be  kept  in  l>ed,  either  with  the  lesr.-r-*  '^f 

^...v-..  or  with  a  weij^ht-extension  apparatus  to  dimini:*Ir  ^ 

s...-..:«ti>  to  steady  the   limb   and   prevent  eversion.    .V.—^    - 

>  f.j-'pliod,  if  the  t>atient  Ite  old  and  feeble,  he  may  be  L'ot»'  ^ 

-v^ibie.  may  move  about  on  crutches.    If  there  is  no  feai«^    - 
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Df  hypostatic  congestion  of  the  lun^  he  is  better  in  hcd   for  u  fortnij^lit  or 
Ihroe  weeks. 

When  tht'  fr»<;mfnts  do  not  appear  to  be  niufh  separated.  ther&  Ikm'h^  but 

ettle  shorteninjr  nnd  indistinct  crepitus,  and  more  ptirticularly  if  the  patient  be 
ot  very  aged  and  in  otlier  respeuta  sound  and  wt-ll,  an  nttflmpt  may  bo  tuade 
to  procure  f»Rseons  or  at  least  close  h'pamentons  miiot),  This  is  nioit  likely  to 
he  obtained  liy  tJie  n^e  of  Thomfts'a  liip-splint,  witJi  proIi.mj;e'l  rest  in  b-.*  1,  bnt 
should  this  iipj^aratua  not  U' profurahle  the  \ui\^  r,hi;:rli-splint  may  be  applied 
in  the  same  way  up  for  fracture  of  the  shaft  ;  or  if  this  cannot  very  readily  be 
borne,  recourse  should  l>e  had  to  the  double  incHned  plane,  with  a  padded  l>elt 
strapped  round  the  liiji^,  IIil^  patient  Jjeini^  kept  in  lied  (or  at  least  two  or 
tliree  months,  whtn  a  leaiher  splint  may  be  |iut  on,  and  he  niny  move  about 
on  crut<*hes.  Duriny;  the  whole  ot*  the  treatment,  a  ^'enerous  iliel  slmnld  be 
ordered,  and  the  patiuut  kept  on  a  water-bed  or  cushion.  In  these  fractures 
of  the  neck  of  the  femur,  the  Btarched  bandage  will  often  be  found  most 
useful.  It  maybe  applied  as  in  fractured  tbifrh,  but  should  have  additional 
atrenjyth  in  the  spiea  part.  When  the  patient  I>es^inH  to  move  about,  great 
uoiiifort  will  be  derived  from  the  use  of  a  well-padiled  leather  (tr  j^iitta-perclm 
cise,  made  in  two  pieces,  one  for  the  hip,  the  other  for  the  thif^lu  united  by  a 
hinge-joint,  which  can  he  set  fast  in  the  erect  posture  by  dropping  a  «lot  over 
if.  When  thin  is  raised  ft  can  be  flexed,  so  aii  to  allow  of  the  patient  sittiDj; 
h\  comfort.  Ju  old  jtenple,  this  plan  of  treatment  is  especially  advanta^^eous, 
ns  it  unables  them  to  sit  up  or  even  to  walk  about,  and  thus  prevents  all  the 
ill  effects  of  lonjr  confinement  in  lx.'d. 

I  Impacted  Intracapsular  Fracturfl  is  a  rare  accident,  and  can  Kcarcely 
be  distinj^iuKhfd  from  a  similar  injury  outside  the  eajwule.  In  it  the  upper 
end  of  the  neck  is  driven  into  the  caucellons  tissue  of  the  separated  head. 
ill  a  ciiae  under  the  care  of  (lay,  of  the  MafiHacliusetta  General  Hospital, 
which  is  recorded  by  liiifelow,  the  nature  of  the  injury  was  proved  by 
/w.T/-OTrtr/^wi  examiuati*!!!,  death  having  occurred  from  pneumonia  at  the  end 
of  two  weeks.  The  followintf  were  the  symptoms.  The  patient,  aged  70, 
fell,  atrikin^  the  ri^f-ht  trochanter.  He  thought  he  had  received  itnly  a  bruise, 
and  crawli'd  npstnii-s  to  hed  unaided.  Two  days  after,  when  aiimitted  to  the 
hcittpitjil,  the  ri^ht  leg  wai*  found  to  be  shortened  by  iialf  an  inch  ;  the  foot 
jiras  everted,  and  could  not  be  inverted  l>cyoud  the  perpeudifudar  :  the  thi\^h 
could  be  flexed  and  extended  without  difficulty,  but  with  pain  ;  the  trfH'lmnter 
was  less  prominent  than  that  of  the  other  side.  Befoi-e  he  died  he  could 
raise  his  foot  some  inches  from  the  bed  without  assietanoe.  After  death  the 
bead   w;is  found  to  l>e  "broken  from  the  articular  extremity   \4  the  neck, 

5rhich  was  short  and  chick,  the  fracture  behind  being  almost  at  the  line  of 
uaction   of  the   articular   cartilage   and   the   bone,   while   in    fnujt   it  ran 
irrejnJlarly  across  the  neck  from  a  quarter  tn  half  an  inch  below  this  line. 
he  bead  was  bent  obli-jueiy  backwards  and  downwards  towards  the  lesser 
ihanfcer— the  tiltim^  of  the  head  openinj^  tfic  fnicture  on  the  outsiilo  of  the 
ck — and  was  1*0  firmly  impacted   that  con^iiderable  force  was  nnpiired  to 
ithdraw  it,"     Bi^elow   also  records  a  case   under  the  care  of  Ctishin*^,  of 
orchester,  U.S.A.,  in  whicli  the  exact  nature  of  the  impacted  fracture  was 
ed  by  examination  after  ileatli,  which  occurred  nearly  hve  years  after  the 
ent.     The   patient   was   seventy   years   of   nf^c.      The   ftacturc   closely 
sembled  that  just  described,  and  union  had  taken  place  by  bone.     It  is 


« 
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evident  that  these  eases  cunnot  be  liistiiij^uisbed  duriuj;  life  Trom  impaci 
fractures  of  auy  other  part  of  tlie  iiuck.     The  freatmvnt  is  the  game  as  that  oi 
extrar^»]isnlur  im]^actc'd  fraeture. 

Extracapsular  Fracture  of  the  2f  eok  of  the  Thigh-Bone  commonly 
oceurs  at  an  earlier  age  tijan  tlic  injury  winch  has  just  beou  descritiwi,  bnl 
it  is  met  with  also  at  advanced  periods  of  life.  It  is  the  result  of  direcl 
violence  to  the  hip,  and  is  equally  common  iu  both  sexes.  In  younj^  subject* 
it  occurs  only  as  n  consequeticp  of  Jf^Jiit  violence,  but  in  old  people  it  maj 
result  from  a  simple  lull  on  tlie  hip. 

This  fracture  may  be  tif  two  kinds :  the  unimpacled  or  the  impacted,     Im     ■■] 
both    cases   the    neck    of    the    bone    is    commonl 
broken   at,  or  immediately  outside,  che  insertion  oi 
the   capsule   of  the  joint.      The  fracture  is   almus^^t 
invariably  camminuted  when  it   occura  in   a  yonn^^^^ 
suhject  or  as  the  result  of  great  violence.     Indeed,  ^^Ijfl 
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have  never  seen  a  case  of  this  kind  in  which  the  grea 
trcK-hanter  was  not  either  detiuhed  or  splintered  inti 
sevemi  fraj^^mentn.  In  mativ  instances  the  lesse  ^^r 
trochanter  is  detached,  and  the  upjier  end  of  the  slial  ^r 
injured  (Fig,  210).  This  splintering  of  the  tr<x:J^Kzi- 
anter  is  due  to  the  same  violence  that  breaks  tl^Bcne 
bone  forcing  the  lower  end  of  the  neck  into  tl»  m 
cancellous  structure  of  this  process,  and  thus,  by  a 

wedge-like  action,  breaking  it  into  fragments.   AVhtfj 50 


Tnn:hiiut4'r. 


or 


the  neck  continues  locked  in  between  these,  we  hai 
the  impacted  form  nf  fractnre.      In  older   subject 
however,  whose  bones  are  atrophied  and  soft^ened  by  age,  it  is  common 
mc>et  with  extracapsular  impacted  fracturea  without  any  splintering  of  tl 
trochanter. 

The  i>ifjns  of   extracapsular  fracture  vary  accoiiIiDg  as  it   is  simple 
impacted  ;  but  iu  both  cfiscs  they  partake  of  the  general  character  of  thone 
fracture  within  tlie  capsule.     The  individual  sigus,  however,  present  certat 
well-marked  dilferences. 

The  hip  will  usually  be  found  bruised  and  ftwotlen  Uom  extravasation  cr^    ^ 
blood,  oflen  conftiileriibly  so. 

In  the  nuimpacted  firactiLre,  the  crepitus  is  readily  felt  on  laying  ihr"^-*** 
hand  u|ion  the  triKihaut^T,  and  moving  the  limb.     The  seimrate  fragment*  ^T»tfi 
into  which  the  trochanter  is  splintered  may  occasionally  be  felt  to  be  loosc^-****^ 
The  y>rti>i  is  very  severe,  and  greatly  increiised  by  any  attempt  at  moving  th*"*  ~^^' 
joint,  which  to  the  patient  is  impossible.     Tlie  ertrsion  is  usually  strongl^J  "^^^ 
marked,  and  the  position  of  the  limb  la  characteristic  of  complete  want  ec::^ 
}>ower  in  it.     /«irr*ib«  occurs  more  frei|iicotly  in  this  fractni-e  than  in  tha^»^-^^ 
within  the  capsule.     Smith  found  that,  of  7  citses  of  invereion  of  the  limb  ii 
friM.'tarcfi  of  the  neck  of  the  femur,  fi  occurred  in  the  extracjipsular  fractm'e 
and  in  l;t  cases  of  intracapsular  fnutui-e,  this  condition  wjw  met  with  in  '^f^ 
When  there  is  much  comminution  of  the  trochantAjr,  the  foot  will  soraetime^^-*'*" 
remain  iu  any  position  in  which  it  is  placed,  but  generally  it  has  a  tendonc;.^^^-^ 
to  rotate  outwards,     liha  shorten intj  of  the  Jimb  is  never  less  than  an  inc^'^^^" 
and  a  (juiirter,  and  sometimes  amounts  to  two  inchefi  and  a  half,  or  thre^^^^^ 
inches. 
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[n  the  extracapsular  fractnre  of  thu  neck  of  the  femur,  ileiith  occasiunally 
nita  from  the  severity  of  the  injury,  and  the  consequent  shook  to  tho 
tern.  The  extruvasatioa  oF  blood  into  tlie  tissues  of  the  limb  has  been 
0>^*n  to  be  sufficient  to  account  for  the  fatal  result.  WheEi  the  pntieiit 
as,  bony  nnion  takes  place,  large  irregular  etalactitic  masses  being  commonly 
own  out  by  the  inferior  fmgment,  so  as  to  overlap  the  several  splintt'rs  or' 
le  and  thus  give  the  appearance  of  great  thickening  and  projection  of  the 
chanter.  This  callus  is  most  abundant  posteriorly  in  the  intertroohatifceric 
*ce  (Fijr.  -IW). 

The  Impacted  Extracapsular  Fractnre  of  the  neck  of  the  femur 
tors  when,  in  couaeijnence  of  a  heavy  full  on  ilie  hip,  the  neck  is  broken 
OSS  at  its  root,  and  the  upper  fragment  is  driven  into  tlie  canecUous 
Hcture  of  the  lower  one,  often  splitting  up  and  detaching  the  trochanter 


PigB.  au,  312.— t<ecttona  of  ImpACtol  ExUscapsuInr  Fracttin»  of  Nock  of  P«iuur  ;  riUnwliig 
Uiti  de^rrc  of  Impaction  niul  of  tipllnlcrtng  In  tUSiircnt  caatut. 


iga.  21  It  '212).  It  is  not  an  uncommon  accident  about  middle  life,  and 
m  in  old  age.  Us  most  comjnon  cause  is  a  severe  fall,  as  ujx;n  the  ice  in 
Iting. 

The  Si{fns  of  this  form  of  fracture  are  often  somewhat  negative,  rendering 
J  diagnosis  extremely  dillicult.  There  iBjxiin  about  the  hi]),  witli  eversion  ol* 
t  foot.  The  degree  of  evwsion  varies  considerably  ;  Bomotimes  it  is  so  groat 
It  the  outer  side  of  the  foot  can  scarcely  Ije  raistMl  fruiii  the  bed  witlumt 
ing  the  patient  intense  pain,  and  in  other  cases  it  can  lie  recognized  i>nly  by 
J  limitation  of  inversion  when  contrasted  with  the  oppobite  limb.  There  is 
jht  shortetihuj,  usaally  about  half  an  inch,  and  never  exceediug  one  inch, 
J  occasionally  as  little  as  a  rjuartor  of  an  inch.  As  a  rule,  there  la  no 
pi'/MJ*,  but  occasionally,  owing  to  the  looseness  of  the  impaction,  some  may 
obtained  with  dii^iculty.  When  the  impaction  is  finn,  the  i>afeicnt  can  niise 
I  font  a  few  inches  oil'  the  couch  on  which  it  is  laid,  and  even  walk  a  8lii»rt, 
tance  upon  it  with  a  hobbliu;r  motion,  though  with  much  pain.  Home 
ttening  over  the  trochanter  is  usually  ^terceptible — somi'tinies  an  increase  in 
iftdth  from  before  backwards — and,  on  pushing  the  firigt*i-s  in  deeply  hciiind 
(  trochanter,  rhe  posterior  intertn^hanteric  Ibssa  can  somcumcs  be  felt  to 
filled  up.  In  conseqaence  of  the  impaction  the  limb  cannot  be  restored  by 
Ction  to  its  proper  length,  and  hence  incurable  lameness  always  results 
m  this  injury. 


6l2 


SI'ECIAL    FRACTURES, 


Tbe  Conatitntioiial  ZHstnrbsaoe  in  old  fK.'oplG,  tlioii^b  trifling  at  ffl!^ 
ofU'H  cvciuimlly  iK^rtmu's  considiTtibh-' ;  mid  tbc  injury  nv<|Ufn!.ly  U-rininiiii:^ 
fatally,  from  tUe  hupLrvciiuon  of  hypoeUtic  pnt'Utuoiiiu,  uii  luill  '  '^^1 

Hystein,  or  Kloiigliint;  of  the  nates  from  coutinement  to  bed.     Jlcix  "iVi 

must  always  Ik:  considered  dun^erous.  '| 

Xode  of  Union.— Thti  treat  men  t  of  thcee  fnu*tarcs  turns  in  };rcat  znMonni 
upon  the  view  that  is  taken  of  tlx.-ir  nirHle  of  union,  and  uti  the  ennKCitntifioal 
conditiuu  of  the  patient,  in  some  cni^eH  no  union  occurs,  but  the  hi'Hrl  of  th« 
bone  remains  in  the  neetiibulum.  Ikmii^  htillowe/l  into  a  gmf»oth,  hard,  ciifi- 
shaped  cavity^  in  whieb  the  neck,  whieli  hu&  become  rounded  ofTaud  polialu<d^ 
])lnys  as  in  a  socket.  In  the  great  majority  of  etuu.%  ho\ve\er,  UDioii  take^ 
place  by  libnms  tisiiue.  This  is  owing  to  two  tamses :— first,  that  th« 
fractured  surfaces  are  not  in  apposition  ;  and  stiooudly,  thnt  tlw  Mipply  uf 
bIo<»d  to  the  head  id'  the  bouc  through  the  vessels  of  tbe  liguineatam  tcr»  i« 
itifiufficiont  for  the  pruper  production  of  callus. 

In  some  case^,  however,  b<»ay  union  does  take  place.  This  can  happen  otilj 
when,  in  couseiiuenee  of  the  cervical  lijjament  l)einfr  untorn,  nr  the  (nictom 
being  impacted,  the  surfaces  are  kept  tn  apposition,  luid  the  supply  of  bliMMl  to 
the  bead  of  the  bone  is  &pecdily  augmented  by  that  canied  to  it  through  liw 
medium  of  the  vaseular  tissue  formed  between  the  fragments  iu  the  proi^esi  c( 
repair.  When  bony  union  occurs  the  head  of  the  femur  will  usually  be  found 
to  be  somewhat  twisted  round  so  that  it  looks  towanls  the  lusscr  triKdiaatATf 
owiiii;  Id  the  evei'siou  of  tbe  lower  frngmeat. 

Treatment. — As  these  fractures  do  not  unite  by  bone  nntefls  the  frngmHiU 
be  in  good  contact,  it  is  useless  to  connue  tbe  patient  t<f  bed  for  any  Idqj: 
{leriod,  if  the  signs,  e8i»eciatly  the  amount  of  shorUniny^  indicate  coufciderablc 
si^paration  between  the  fragment«,  or  if  the  patient  W  x^ry  »ge<l  and  fc«We.   I 
In  these  circumstantcs,  lengthenei  confinement  Ui  bed  un«t  commonly  prov*   I 
ft^al  by  the  depix'ssing  influence  which   it  exercises  on   the   ^neral   hraUiu 
causing  hy{>ostatic  pneumonia  or  inducing  bed-sores.     It  is  therefore  bfa(  Iv 
keep  the  patient  in  bed  only  for  two  or  tliree  weeks,  until  the  hinii  luu  beooiv 
somewhat  less  {.tainful,  and  tbe  tendency  to  muscular  spasms,  which  is  o>ftfB 
very  distressing,  luw  passetl  away.     Tlie  patient  should  l>e  laid  fkt  *ia  hii 
back,  ou  a  fraeture-bcd  or  a  suitable  conch  properly  provided  with  a  pan  (»* 
the  reception  of  the  excreta.    This  is  most  important,  fur  if  the  uriue  •a^ 
fseces  be  [lasst'd  under  the  patient  so  as  to  wet  the  buttocks,  Unl-vurH  «t'l 
infallibly  result.     In  fact  the  utmost  attention  to  drj'uess  and  d«aiilini^ 
19  needed  in  order  to  pa'vent  them.     The  knees  .shoaltl  bi-  IienI  at  ao  tiigV  *it 
15*  over  pillows  and  the  legs  tied  together.     At  the  end  of  from  two  tu  four    | 
\veek#  a  leatlier  splint  should  be  fitU'd  to  the  hip,  and  the  pat'eut  Bbuuld  ^ 
allowed  to  get  up  upon  iTuirbfs.    There  will  be  lauieue»  dunug  the  vanaMn^    . 
of  life  ;  but,  with  the  aid  of  n  stick  and  a  properly  udjuated  splint,  but  titti' 
iuconvenioncc  will  1>e  satl'ered. 

A  must  eieellcnt  motle  of  treatment  is  the  application  of  a  prupvily  fittt*! 
oud  well-i>addi.'d  Thoman's  hip-splint.  (.See  I>i6eiuii'S  of  the  Hip,  Vol.  Ill  I 
I'utd  tlte  Kplint  is  reJidy  ihe  piktient  must  be  kept  in  bed,  either  with  tiw  k0 
bent,  OS  before  di'soril*ed,  or  with  a  weight-extension  af^panitus  to  <1imta»^ 
ahoriening,  and  simdbng^  to  steady  the  limb  and  prei'eut  evpniun.  Jk» 
K>ou  us  the  splint  is  applied^  if  the  ]Mitieut  be  old  and  feeble,  be  may  UfPt  I 
out  of  bed,  attd,  if  ]X)8Bible,  may  move  about  ou  crutches.     If  theT«  tt  no  fcrf  I 
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of  hvpoetatic  congestion  of  thr  Innp*  he  is  bolter  in  bod  for  n  fortnight  or 
tlm*e  ^rcks. 

When  the  fras^ments  do  not  appoar  to  bo  nuirh  Hcparatod,  there  beim^  but 
little  shortc-niu^'  and  indistinct  civpitus,  and  more  piirticularly  if  the  |»fttieut  l>e 
not  very  aged  and  in  other  respeots  sonnd  and  well,  an  at-tenipt  may  be  n)ftde 
to  jiroeurc'  osseons  or  at  le^wt  close  lijramentous  union.  This  is  most  likely  to 
h©  obuineij  by  tho  U5c  of  Thommi's  hip-spHnt,  witli  prolonge<i  P-st  in  He,!,  but 
should  ihis  tipf^imtns  not  be  procurable  the  lon^'  thicrh-splint  may  be  applied 
in  the  same  way  as  for  fracture  of  the  shaft  :  or  if  this  cannot  wry  readily  l>e 
borne,  rcconrso  isbnuld  l>c  bad  to  the  double  inclined  plane^  with  n  jmdded  licit 
strapped  roand  the  hi|)B,  the  i>atient  licin^  kept  in  bed  for  at  least  two  or 
three  months,  when  a  leather  splint  may  be  put  on,  and  he  may  move  about 
on  erutcbes.  Hurini;  the  wlmle  of  the  treatment,  a  ireneroua  diet  should  be 
ordere^l.  and  the  patient  kept  on  a  water-bed  or  cushion.  In  tliese  fractures 
of  the  neck  of  tiie  ffnmr,  the  starched  bandage  will  often  Ihj  found  most 
unefuL  It  may  be  applied  as  in  fractured  tbif^h,  hnt  should  have  additional 
strength  in  the  spica  jmrt.  AVben  the  patient  begins  to  move  about,  great 
ifort  will  l»e  derived  from  the  use  of  a  well-i>added  leather  or  gutta-percha 
•,  made  in  two  pieces,  one  for  the  hip,  the  other  for  the  thigh,  unite<l  by  a 
hinjge-joint,  which  can  be  set  fast  in  the  erect  p(»8turc  by  dropping  a  slot  over 
ir.  When  this  itt  raised  it  can  be  Qe^ed,  sn  as  to  allow  of  the  patient  sitting 
in  comfort.  In  old  {>e<^>pte,  this  plan  of  treatment  is  especially  advantageous, 
OS  it  enables  them  to  sit  up  or  even  to  walk  abont,  and  thus  prevents  all  the 
ill  effect*  of  long  confineujent  in  l>ed. 

Zupacted  ZntracapBular  Fracture  is  a  rare  accident,  and  can  ^arcely 

bu  dii^tinguisbed  from  u  similar  injury  outside  the  cajisule.     In  it  the  upper 

end  of  the  neck  is  driven  into  tlie  ciincelloua  tissue  of  the  separated  head. 

In  a  c4Me  under  the  care  of  Gay,  of  the  Massachusetts  General  Hospital, 

which    is  rt'corded   by  Bigelow,   the  nature   of   the   injury  was   proved    by 

Uvwi'tfin  eiamination,  death  having  occurred  from  pneumonia  at  the  end 

two  weeks.     The  following  were  the  symptoms.     The  patient,  aged  7G, 

fell,  striking  the  right  trochanter.     He  thought  he  had  r(?ceived  only  a  bruise, 

aofl  crawled  upr^tairs  to  bed  unaided.     Two  days  after,  when  admitted  to  the 

ho«pital.  the  right  leg  was  found  to  be  nhortened  by  half  an  inch  ;  the  foot 

was  everted,  iind  could  not  lie  inverted  beyond  the  perpendicular ;  the  thigh 

«XMild  be  flexed  aud  extended  without  difficulty,  but  with  pain  ;  the  trochanter 

less  prominent  than  that  of  the  other  side.     Befoi^e  he  died   he  conld 

his  foot  s<irae  inclics  from  the  lied  without  assistance.     After  death  the 

facftd  wua  found  to  bo  **  hrokfu  from  the  articular  extremity  of  the  neck, 

which  wa«  short  and  thick,  the  fracture  behind  being  almost  at  the  liue  of 

juociion    of  the  arcicuiur   cartilage   and    the   bone,  white   in    front   it  ran 

irrcgnhirly  aeruaji  the  neck  from  a  quarter  to  half  an  inch  below  this  line. 

The  head  was  l)ent  oblitpiely  backwanls  and  downwards  towards  the  lesser 

tmchanu-r — the  tilting  of  the  head  opening  the  fracture  on  the  outside  of  the 

Deck — and  was  sfi  fimdy  impai'ted  that  considerable  force  was  required  to 

withdraw   it."     Bigelow  al^o  records  a  cftse  under  the  care  of  Cusbing,  of 

[•oroheater,  U.S.A.,  in  which  the  exact  nature  of  the  impacted  fracture  was 

pfmred  by  examination  after  death,  which  occurred  nearly  hve  years  after  the 

accident,     llie   [Kitient   was   si'veuty   years   of  age.      The   fracture   closely 

rraemblcd  that  just  described,  and  union  had  taken  place  by  bone.     It  is 


6x4 


SPECIAL    FRACTURES, 


yik,  !nO.— Hlni|tlit  Bti1neip«U- 
'^M  rrnrHirr  of  tlic  Nvfc  of 


evident  chat  cIk'Sc  cases  caiiuot  be  distinjL^iehed  dnriof?  life  frocn 
frmrturfK  oT  itiiy  other  part  of  the  neck.  The  treatment  is  the  6Unc 
exlnicjijisnlrtr  imj-acted  IVartnre. 

£xtracapaular  X'r&ctiire  of  the  ISTeck  of  the  Thigh-Bona  oomow^ 
occurs  at  an  earlier  uge  than  the  injury  which  hiiH  jnst  bei^n  descrtlied, 
it  is  met  with  also  at  advuiieed  periods  of  tifi*.    It  is  the  n.*salt  of 
violence  to  the  hiji,  and  is  equally  commnn  in  both  8exp«.     In  young  mi 
it  oocurs  only  us  a  eunscqueuce  of  gnat  violence,  but  in  old  people  it  isSf 
result  from  a  Miiiple  fall  on  the  hip. 

This  fnictnre  may  be  of  two  kinds ;  the  uninifMirtrd  or  the  impafli>d.  In 
both  cases  the  ueck  of  the  bone  is  c4>tumoa]j 
brrjken  at,  or  inmiediately  outside,  the  iniMrnion  of 
the  capsule  of  the  joint.  The  fracture  is  &I11KM 
invariably  comminuted  when  it  rxx-urs  in  a  y 
subject  or  as  the  result  of  ^'reut  violence.  In 
hikve  never  seen  a  cose  of  this  kind  in  which  tbe 
tn)chanter  was  not  either  detnt-hed  or  splintered  into 
sevcml  Irti^^wcnts.  In  many  instances  the  IrfiKf 
trochanter  is  detached,  and  the  upffcr  end  of  the  ?\vii\ 
injured  (F'ig.  2lu).  Thia  uplintyriuj?  of  the  tiych- 
auter  is  due  to  the  same  violence  that  breaks  the 
bone  forcing  the  lower  eud  of  the  neck  into  tiw 
eancelloQS  structure  of  this  process,  and  thns.  by  t 
wed|L:c-like  action,  hreaking  it  into  fraj^fmenis.  Wheo 
the  nw'k  continues  locked  in  between  tin-sc,  wc  lisw 
the  impaot(r(]  form  of  frai^ture.  In  older  subject!, 
however,  whose  bones  are  atrophied  and  suft^ened  by  age,  it  is  oommon  tu 
meet  with  extracapsular  impacted  fractures  without  uiiy  eplinteriug  uf  tin 
trochanter. 

The  Sujns  of  extracapsular  fracture  vary  according  M  it  is  stmpk  tf 
impacted  ;  but  in  Intth  cases  they  partake  of  the  general  cbftncter  of  thtsr  u^ 
fracture  within  the  capsule.  The  individual  signs,  however,  present  oerttio 
\rcll-marked  ditforcnces. 

The  hip  will  usually  be  found  hrnised  and  swollen  from  extni\*MittioB  u' 
blood,  ofton  Cdnsiiloralily  ^0. 

In  the  naimpacted  fracture,  the  crepitus  is  readily  felt  on  laying  ^ 
hanii  u]»on  the  tnwhauber,  and  moving  the  limb.     The  seimratc  frai^toti 
into  which  the  trochanter  is  splintered  may  occusionully  be  felt  to  be 
The  ywiVi  is  very  severe,  and  greatly  increased  by  any  attempt  at  niovis; 
joint,  which  to  the  |iationt  is  impossible.     The  erersion  is  usually 
luarkt'd,  and  the  position  of  the  limb  is  clmract^Tistic  of  complete  wsiil  oi 
iKiwer  in  it,     Invrrsion  occurs  more  frRjUently  in  this  frunlurc  than  in  thst 
within  the  cnpsule.     »Smith  found  that  of  7  rases  t»f  invrrsion  of  the  limit  b 
fractures  of  the  neck  of  the  femur, »}  occurred  in  the  extnicafwular  fnMiare; 
and  in  ir<  ctws  of  intracapsular  fracture,  this  condition  was  mi't  with  m  8. 
When  there  in  much  coniuiinution  of  tlie  trochanter,  tlie  foot  will  somecima^ 
p*mttin  in  any  position  in  which  it  is  plarctl,  but  genL-ndly  it  has  a  tcndvnry 
ntwards.    The  sltvrttnutg  of  the  limb  is  never  less  than  aa  iodi 
ter,  aud  sometimes  uiuouuts  to  two  inches  and  u  hal(^  or  ihns 
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In  the  extnicapHiilar  fractnre  of  the  nacM.  of  the  fomar^  death  occosioaally 
rlts  from  the  severity  of  the  injury,  and  thu  coDse(iuenl  atiock  to  thu 

item.  The  extravasation  of  bloocl  into  the  tissutis  of  the  limh  has  heon 
known  to  be  sufficient  to  account  for  the  fatal  result.  When  the  pitient 
lives,  bony  nnion  takes  place,  lar^'e  irregular  stalactitic  masses  being  commonly 
throvm  out  by  the  inferior  fiugment,  so  as  to  overlap  the  several  splinUTs  of 
bone  and  tbus  give  the  appearance  of  great  thickening  and  projection  of  the 
troohanter.  This  callus  is  most  abundant  posteriorly  in  the  intertrochaDteric 
space  (Fig.  214). 

The  Impacted  Extracapsular  Fractnre  of  the  neck  uf  the  femur 
oooora  whtn,  in  f*inftt.'<nK'ncc  of  a  lieavy  fall  on  the  hip»  the  neck  is  lu'oken 
acroBB  at  its  root,  and  the  uppiT  fragment  is  driven  into  the  cancellons 
Btmctnre  of  the  lower  one,  often  splitting  up  and  detaching  the  troohautcr 


E^lMi. 
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(Figs.  211,  212).     It  is  not  an  uncommon  accident  about  middle  life,  and 
evijD  in  old  age.     Its  most  common  cause  is  a  severe  fall,  as  u{)on  the  ice  in 

le  Sujns  of  this  form  of  fracture  are  often  somewhat  negative,  rendering 
diagnosis  cxtreraely  difficult.  There  \%  pain  about  the  hip,  with  et*ersion  of 
foot.  The  degree  of  evowion  varies  considerably  ;  sometimes  it  is  80  great 
Uie  outer  side  of  the  foot  can  scarcely  l)o  raised  from  the  bed  without 
ing  the  patient  intense  i>ain,  and  in  other  cases  it  can  l>e  recognized  only  by 
the  limitation  of  inversion  when  contrasted  with  the  opposite  limb.  There  is 
Ijt  Bhorknimj^  usually  ab4:mt  half  an  inch,  aud  never  exceeding  cue  iach« 
occafiiouolly  as  little  as  a  quarter  of  an  inch.  As  a  rule,  there  is  no 
rt#w,  hut  occasionally,  owing  to  the  looseness  of  the  impaction,  some  may 
tibtaiued  with  ditliculty.  When  the  im|>aotion  is  firm,  the  patient  can  raise 
HyA  foiit  a  few  inches  off  the  oonch  on  wliic-h  it  is  laid,  and  even  walk  a  shurt 
diftaiuM.'  ufHiu  it  with  a  hobbling  motion,  though  with  much  pain.  Aome 
ling  over  the  trochanter  Is  usually  perceptiltle — sometimes  an  incrca***  in 
dth  from  Iwfore  backwanls — aud,  on  pushing  the  fingers  in  deeply  behind 
tbe  trochanter,  the  posterior  iutertnx'hanteric  fossa  c^iu  sometimes  be  felt  t<i 
b*  filled  up.  In  consequents*  of  the  impactiun  the  limb  cannot  be  re^ored  by 
tr*ctton  to  it«  proper  length,  and  hence  incurable  lameness  always  results 
from  iliKi  injury. 


6t6 


Sl'EGIAL    FRACTURES. 


Pathology.— The  deformity  ucourtipanjing  this  injurr  hns  l»wn  rIiovb  by 
B^«k>Mr  to  be  due  in  ^at  nu^n-siire  tii  tlie  Htiatoniicjil  fitnictuiv  of  the  itxoxa 
If  a  AerieA  of  horizontiil  sections  be  made  of  tlip  neck  of  tlie  Itone.  *'  it  vill  It 
fiiu&d  thac  at  the  up]x*r  part  the  anterior  and  posterior  n'alii  are  of  ncari^ 
oqoal  thirlcnec'tt,  but  thai,  iis  wo  itppmnch  the  h>wi'i'  Murface.  thi'  imlerior  viil 
bevompfi  of  ^reat  ihirkiiess  and  fitreu^rth,  while  thi'  prjHti'nor  wiill  rfiimiriKtbin. 
specially  at  iU  inscrtiou  U'ucath  the  posterior  iuiertroelmnterie  ridge,  wbecr 
U  is  of  the  thinness  of  ]iaper."  1'he  result  of  this  is  that,  when  serere  dinrt 
riulence  t!^  applied  U»  the  trochanter,  the  posterior  wall  yields,  cru&heft  up,  ind 
bcooix)<«  iiupHCted,  while  the  anterior  **  serves  as  a  »orE  of  hini^e  ufH>u  wliiob 
tli«  ahaft  rotates  to  allow  the  pnHtorior  impactiun."  This  fitiiKcH  th<>  n>iAUQa 
outwards.  The  shnrtenini:  Bigelow  evplains  by  obliquity  of  thn  neck  of  tlr 
fcmor.  which  causes  the  limb  to  be  ahortened  in  proportion  to  the  rotatiiA. 
That  this  is  the  true  explanation  of  the  deformity  in  all  the  slighter  cmci  of 
this  injury  is  highly  pn>l)uhlL<.     In  the  morc  severe  crushes  of  the  Lrodiautff* 
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tlie  anterior  wall  of  tho  neck  as  well  aa  the  ]>ost«rior  may  lie  driven  aoH)R(^ 
the  splinh'HMl  fni^mentfl. 

The  Treatmrat  of  the  extrarapeulnr  fracture  may  very  courenienUy  »»^ 
cflieiently  be  eonducteil  by  means  of  the  long  splint,  n  fMKhled  Iwlt.  if  nocciMO* 
beiiijr  »tnip)M*d  firmly  round  the  hips  underucath  it :  or  the  plan  recuouneodf^ 
by  A«tlt-*y  CoofH-r,  of  placing  the  [iatient  on  a  double  iucliued  plane.  wilL  \.^^ 
leet  wnd  unklcs  tu-d  together,  and  a  biY»ad  l>elt,  well  padded,  firmly  •irmpt*'' 
cound  the  hmly,  so  as  to  pi-ess  the  fnigments  of  tlie  trochunter  finnl,r  o^iii* 
»nie  another,  will  l»e  found  an  excellent  mode  of  k^-eping  the  limb  of  a  proper 
length,  and  the  fmgmenU  in  r-ontact.  In  many  oases  a  Thomas's  hip-«pbiit 
applied  atf  soon  as  the  swelling  haji  subsided,  will  l>i  found  a  most  efincat 
«iid  comfortnlile  Hppurntnii.  in  impacto<l  extmeit]>sular  fractunr  nothinj(O0 
be  done  to  diuiiuish  the  defonnity.  Solid  bony  union  always  t4ikcA  pUoe,eveD 
in  aged  «ubje<.-tB.  The  patient  remains  throughout  life  more  or  \vm  crippUi 
diietly  by  the  eveniiun,  the  amount  of  shortening  bviug  of  littl**  - 

In  tbeae  casen  a  Tl]onitiB'tf  hip-8i»lint  may  be  used  from  the  ; 
thn-'    ww^ks"  re*it  in  li».*d  a  leather  splint  may  Ik'  appUed,  and  %km 
ttllowti]  to  move  about  ou  crutches. 
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Tbe  Diaffiiosiji  of  the  difl'erent  forms  of  fracture  of  the  neck  of  the  tlir^h- 
botic  from  <.nt?  another,  and  from  other  injuricfl  occnmnjr  in  tlie  vicinity  of 
the  hip-joint,  is  a  matter  of  conBiderable  importance,  ond  often  of  no  slight 
dittirnlty. 

lietweon  the  uniinyiacted  intracapsular  and  the  ordinary  extmcapsulftr 
fractures  there  can  be  no  diHiculty  in  diaj^nosis ;  all  tlie  si^nB  nf  the  latter 
beiof;  much  more  strongly  marked  than  thofic  of  the  former  injary,  as  may  be 
eecn  by  the  annexed  tiible.  the  (iiffercnce  of  age  and  the  degree  of  violence 
require*!  to  break  the  bone  beinj^  also  iiujKjrtant  elements  in  the  diagnosis. 

£hagno»ia  Mivrm  uttimpacM  Infra-  atxd  Ertra-capsuhtr  FratUtrfis  0/  the  Xnk 

of  ihe  Thigh-bone. 


liitrarnintutar. 

I,  C»nsp  )fv«#*ni!ly  slight  iiml  indirect. such 
-'  the  fix»t  iu  iho  oar|*ct  or 
'  ihe  kerh-stone. 

•.  1 -  •"il}*  upplied  longitudlually  or 

obUqody. 
3-  Age,  rftrt:ljbi'lt»w  fifty  ;  most  ooinmorily 
kli  fwblc  ftj^LHl  pcrst^iiH. 

4.  Knhi     «ud    coantitutional    disturbance 
•Jiifht. 

5.  Kq  Mpp»reitt  injaiy  to  soft  parta  about 
hip. 

6>.  CrtpicoA  often  obscure. 
7,  SbvrleiiiiiK.  nt   lin>t.    UHUftlly  not  Diore 
ihaai  one  lurh. 


1.  C«U9c  usually  fcvcre  And  direct  Tiolcnec, 
t*ach  M  fftlUiig  from  a  height  or  a  blow 
on  the  hip. 

2.  Fi)rcc  usually  nppHud  Iraiisrerwly. 


3.  Age,   UBuntly    below 
vi^orouD  adulu. 


fifty ;     chiefly   in 
disturbfincc 


i,  Pam     und     oinstitutloiuil 

usually  consideralile. 
fi.  Consldcmblc  cxtravosalion.  ccchymoM^ 

and  siifu^  of  direct  injury  to  hip. 
rt.  Crt-'pituM  vt'ry  remlily  felt. 
7.  Shorteniug  nt  least  two  iuchc»  or  mure. 


I 


The  distinction  between  intracapsular  fracture  and  the  imfxtclc/l  fracture  of 
du  9%*iek  is  also  easy.  In  the  former  case  the  crt-pitus  can  be  obtained  by 
exteodini^  and  rotating  the  lirab»  the  eversion  is  more  mark''d,  and  the  injury 
occurs  UBually  from  indirect  violence  ;  in  the  latter,  tractiim  cannot  n^sLore  the 
hmb  to  ite  proper  lencfth,  crepitus  is  wautinj:^,  and  the  fracture  is  always  the 
rwult  of  direct  violence  applied  to  the  trochanter. 

In  impacted  fracftirn  of  the  neck  of  the  femur  it  is,  as  a  rule,  impossible  to 
determine  whether  the  injury  is  witliin  or  without  the  capsule.  The  separa- 
tion of  the  head  and  the  impaction  of  the  neck  into  it  occur  only  in  old 
pet>pkr,  and,  judging:  from  the  few  recorded  rases,  the  shortenin«r  and  eversion 
nrv  sli^'ht.  Fracture  of  the  root  of  the  neck  with  im[)jiction  inti*  the 
trochanter  occurs  at  all  ages  after  middle  life.  Its  symptoms  vary  from 
Marcoly  appreciable  displacement  to  extreme  eversion  with  one  inch  of 
ijr.  Should  the  trochanter  have  been  fisanred  or  splintered,  this  may 
lined  on  careful  exuiuiuatiou,  and  the  nature  of  the  injury  could  theu 

rtOO^itieil  with  certainty. 

Sfperf  coritufittns  of  the  hip  are  sometijiies  followed  by  eversion  of  the  limb 
with  inability  to  move  it.  so  that  at  first  sight  it  might  be  supposed  that  the 
bone  was  bn»ken.  In  these  cuswi,  however,  the  absence  of  shorteniny:  and 
cfvpituii  will  always  establish  the  diaj^MOsia,  But  though  no  immediate  and 
itnddi'n  »hf»rtriiing  can  occur  witlnnit  fracture,  these  contusions  may  be 
fnlluwod  at  a  remote  period  by  shortening:  of  the  Ihnb  from  atrophic  changes 
in  the  head  and  nock  of  the  femur.  Wien  the  injured  hip-joint  luw  been  the 
Real  of  chronic  rheumatic  arthritis^  antl  the  limb  is  already  somewhat  shortened 
by  the  chmiges  that  (wcur  in  the  head  and  neck  of  the  fenmr  in  this  disease, 
the  difficulty  of  diagnosis  becomes  great  ;  especially  as  there  may  also  be, 
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as  the  result  of  tlie  disease,  some  thiokening  of  the  trochanter^  with 
grating,  almost  like  true  crepitus,  on  raonng  the  joint.  Her<*»  however, 
history  of  the  case,  the  fact  «»f  the  shortening  not  beinj^  of  rea^nt  <»ccnrrenc«, 
the  possible  nftectiou  of  rtth^r  joints,  the  character  of  the  j^tinj*  and  (he 
absence  of  acute  pain  with  it.  will  be  sufficient  to  establish  thf  natuir  of  tlic 
injury.  The  diajjjnosis  of  these  injuries  from  dUlocaiiontf  will  be  cunsidered  in 
a  Bulsequent  chapter. 

Orcasiniially  the  fracture  extends  throuffli  the  trochanter  miuar  aad 
upper  part  of  the  ehaft  without  iujplicntin^  the  neck  •>)'  the  U^nr.  \\rn 
there  is  shurteuin;:  by  al)out  three-fourths  of  an  inch,  or  an  inch,  with  m.idi 
emersion,  and  crepitus  is  readily  felt.  This  fracture,  which  unites  firralj  Ht 
bone,  must  be  treated  in  the  same  way  as  the  last. 

Compound  Fractures  of  the  neck  of  the  Thigh-bone  cai\  oiY-ur  uolj 
from  liullet  woiindrf.  In  lliese  cases  the  choice  lii-s  U*tween  nmputation  nt  the 
hip-joint,  resection  of  the  injured  portion  of  bone,  or  treating  the  caxc  w  la 
ordinary  compound  fnicture.  The  choice  of  the  Sur<:t^n,  for  reofiouA  %LtiUA 
at  p.  ^.JO,  lies  between  the  latter  two  altemativea,  which  alone  atTord  a  reieat- 
able  hoiK?  of  safety  to  the  patient. 

Fracture  of  the  Trochanter  Major,  by  which  tliis  pntceas  is  brnkfin  of 
from  the  rest  of  the  bone,  is  described  by  Astley  Cooper,  Astijn  Key,  ami 
N^laton  as  always  beiut;  the  result  of  direct  violence.  It  may  Iw  single  ur 
comminuted.  The  fragment  is  usually  drawn  upwards  and  backwarda,  mnl/ 
forwards;  and  more  rarely  it  I'emains  tixed  by  tibrous  bands  in  its  nomnl 
place.  The  symptoms  are  separation  l>etween  the  fragmenta,  and  crvplui^ 
which  is  most  R-adily  ubtained  by  flexing  aud  ulKJuctiu}?  the  thi>^i  wl 
rotating  it  outwards,  at  the  same  time  that  the  fragments  are  tirmly  pnMed 
together.  There  is  no  shortening  of  the  limb.  The  exact  nature  of  <^ 
injury  is  oflen  concealed  by  the  swelling'  from  extravasated  blood.  Ii  is  wfj 
rare  without  accompanying  fracture  of  the  neck.  In  children  the  epiphTBiof 
the  trocliantcT  has  been  kuown  to  be  sepirated  by  din-ct  violence. 

:;.  Fractures  of  the  shaft  of  the  Thigh-bone  are  of  very  coranoi 
occurrence,  csixcially  in  children,  forming,  according  to  Itruns,  one-qoart^H 
all  ihictures  in  children  under  ten.     They  steadily  decrease  in  fVoqnencyM^ 
age.     Kxcluding  those  implicating  the  neck,  one-third  of  all  fractun^s  of  (Iv 
fuiiiur  occur  under  to,  and  about  the  same  between  10  and  itn, 

In  adalts  they  ant  always  oblique,  unletis  they  an.*  the  rtisult  of  diW 
violence  ;  in  children,  esi^cially  when  the  child  is  very  young,  the  fraotowtf 
more  often  transvcise  or  nearly  so.  The  most  common  seat  of  fracture  fnw* 
indiivct  violence  is  the  middle  third,  aud  the  obliquity  is  such  timt  th«  shtfV 
j>oint  «»f  the  upper  fragment  is  directed  forwards  and  outwards. 

The  Sitjn*  are  well  marked.  There  is  shortening,  usually  to  »  cnnwi«lrt|r 
extent,  with  cvcniinn  of  the  limb,  crepitus  readily  produced,  and  ■  '*l^l 

from  the  approximation  of  the  attachments  of  the  rousclea.     'J  i  IV 

ment  is  always  drawn  upwards,  and  somewhat  to  the  inner  side  of  the  upt*^* 
Nnd  is  rotatetl  outwards.  When  the  fracture  is  at  or  above  Ui''  r  : !  "  f  tb^ 
thigh,  there  is  n  j^reat  tendenry  t<»  angular  defurmity,  in  con?«'  j  '  ih* 

prnjectiiiu  fin-Avards  (if  the  lower  end  of  the  U])per  fragment,  lo  «U  ctfM 
tti'.'re  is  this  forward  projection,  and  in  most  an  outward  dispittoemcnt|<' 
abdtiction,  as  well  of  the  upper  fragment.  But  in  some  very  rare  mm%  it '^ 
drawn  inwards  as  well  us  forwanls. 
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The  common  displacement  i8  caosed  \\\  the  foHowinj;  way.  The  upper 
fragment  is  abdiu-Ced  cbiefiy  by  the  gluteus  minimus,  it  is  rotated  outwards 
by  i\xe  ext-ernnl  mtators  attached  to  the  troehautor  and  flexed  by  the  psoas  and 
iliacuxi.  The  h)wer  lra<rment  is  drawn  upwards  chiefly  by  tlie  flexor  muscles  of 
the  )e}r  aud  the  adductor  magnus,  aud  to  a  less  degree  by  the  vosti ;  it  is  drawn 
iuwards  by  the  adductor  magnua  and  adductor  lontfus  if  tlie  latter  muscle  be 
attached  to  it.  As  the  obliquity  of  the  fracture,  wlien  froui  indirect  violence, 
it  almost  invariably  from  below,  upwards  aud  hackwards,  and  somewhnt 
inwards,  it  is  evident  that  as  the  lower  fn^gmeut  is  drawn  upwards  by  the 
muscles  passing  from  ahove  to  below  the  fracture  it  will  tend  to  the  inner  side 
of  the  limb  and  wIU  tilt  the  upp^r  fmgmeat  forwards  and  outwards.  In  rare 
cases  in  which  the  obliquity  is  in  the  opposite  direction,  the  lower  fragment 
may  ride  in  front  of  the  upper. 

Synovial  etfusion  into  the  knee-joint  is  an  almost  constant  phenomenon  in 
fru-tun;  of  the  femur.  It  becomes  evident  soon  after  the  accideut  and  dis- 
appears in  about  a  week.  It  is  probably  due  to  a  violent  strain  of  the  articu- 
lation hy  the  same  violence  that  causes  the  fracture. 

The  TrmtftmU  of  fractures  of  tJie  shaft  of  the  thigh-bone  may  be  condacted 


] 


TB  different  ways,  each  of  which   presents  advantages  in  particular  cases. 

WhatcvLT  treatment  is  udt»ptod,  and  however  caa'fully  it  may  l>e  carried  out, 

Ihe  Hurge^m  must  not  l)e  disap[Miinted  if,  in  the  adult,  a  certain  amount  of 

BiioTMning  be  left.     This  is  more  panicularly  the  case  where  the  fracture  is 

ohlii|oe  and  high  np  ;  the  more  transverse  and  the  nearer  the  condyles  the  less 

will  be  the  liability  to  shortening.     In  chihlrvn,  union  may  almost  always  be 

i>i>tained  without  shortening.     But  a  shght  diminution  in  the  length  of  the 

mb  its  in  reality  of  no  consequence,  and  gives  rise  to  no  inequality  of  gait ; 

pelvis  remedying  this  by  the  obliquity  it  assumes.     It  is  only  when  the 

ortening  exceeds  half  or  three  quarters  of  an  inch  that  it  is  important  and 

-  deformity.     The  rotation  outwards  of  the  lower  fragment,  however, 

1 1  ected  by  treatment,  seriously  cripples  the  patient,  as  it  leaves  the 

tor«  nnd   the  jwtillii  directed  outwards,  so  that  the  movements  of  both   the 

and  tlie  ankle  arc  rendered  almost  useless  in  walking. 

1«  Extension  liy  means  of  Desault*s  or  Listou's  tomj  ftpHnt  will  be  ft>und  a 

eSicient  i»lan  of  treating  fractures  of  the  tliigh,  especially  those  in  the 

part  of  the  bono.     The  splint  must  U*  of  suffirient  length  to  extend 

t  six  inches  U'low  the  sole,  and  nearly  as  high  ns  the  axilla.    The  long 

ii!i  now  commonly  used  merely  for  extension  aud  to  fix  the  hip  aud  knee- 
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thp  frvctiire  bvinfr  adjneted  by  abort  splints  Applied  to  Uic 

an  foar  in  nnmttcT :    the  kntcrior,  rc>achin?  from  the  eroin  to  thi 

;  the  poeterior.  rrom  tbc  TuldB  of  the   naten  to  the  ap'  ^^  ftlv 

;   the  iniMrr.  from  the  pcriticouiu  to  just  Hbove  the  proit;  tt» 

cciaiiTle  ;  aiid  the  outer,  from  just  belov  the  troclia&ter  to  abcne  tl» 

ooc]iljrli\ 

fixtcnsioQ  is  made  to  the  lower  end  of  tbc  long  splint  bv  a  strong  bnndiiip, 
at*  *  '  a  wooilen  "fipreiidtr"  wliicb  is  flccared  to  the  h'mli  bf  a  Inwl 
«t  .  ;i>t«r  passing  np  rnoh  side  of  the  le;r  to  above  the  knee,    Cooatcr 

is  made  by  n  perinGnl  bnnd  or  pad  (Ki^.  :;  1  r> )  attnehed  by  stflii 
U\  the  upper  end  of  the  splint ;  the  pad  {thould  lie  covered  niih  b^ 
Smnel  or  n*nsli-leather. 

In  securing  the  splint  to  the  side  of  the  chost  tbo  tendency  to  itad^lift^ 
utnt  forwards  should  be  Pounten)ete<l  by  fixin^r  the  handaire  to  th«  splint  tlid 
carnrin^  it  round  the  chost  from  behind  forward.  Holation  of  the  sjilint  jbqA 
be  prrvented  by  supporting  it  as  in  Fig.  2 Hi,  or  by  fixing  a  w»M»ilon  crt«-lif 


rig.  310.— Bfoinifl**  ElwUc  Gfttiih. 

to  its  lower  border.    The  heel  also,  by  these  means,  is  roised  from  the  ^ 
and  pHinful  prcRsure  upon  it  avoided. 

Various  modifications  of  the  method  of  applyinjD:  the  lonjj  ipHnt  «boW 
dr*crib<-<l  ure  at  times  of  fierviw.  Elastic  e.\teni*i4»n  from  thr  f.mt  niitb* 
)>btaiDe<)  by  means  of  ilie  spplinnoe  eonlrivoti  by  liiickston  Itruwtie  (KiR.  iUS 
which  c'on!<iKts  nf  a  sU>ut  indiH-rubtfer  ring  piiRsed  over  the  worMien  "K{>nai)t!f 
and  tttt&4*bed  to  the  sphnt  by  a  brass  catch,  snob  as  is  used  for  the  cxviU  <i 
window-blinds. 

By  upplyinjT  weijrbl-cxO'nsion  to  the  limb,  and  raising  slightly  the  iwA  ^ 
the  Ited.  f*o  that  conMWT-extension   is  made  by  the  weisht  <f  'ut* 

VAs.  thii  |>erinea]   band   which  is  often    very   irksome   may  '  *« 

iiM.'d  with.  A  wtioden  **  sprewk-r  "  is  fixtMl  to  the  limb  with  plwut  » 
ni..m' di-Hcribed,  and  to  thia  the  weight-extension  is  applied,  rotation  ftf^ 
Imml'  Hplint  bein^  preveute^l  Ity  u  wooden  cross-bar. 

The  l>i)ndn'_M*  employi'd  to  llx  the  lon^  s]>lint  to  the  limb  may  be  repbcB^ 
by  a  small  theet  folded  tdl  it  reitcties   fmm   the   ^roin  to  the  luaJleolL    b* 
round  the  splint  i^o  as  to  tret  a  Hitu  hold  of  it,  and  then  broQ^l 
)imb«  |>as6inf:  under  it,  and  secured  by  at  rung  pius  (*•  tlw  |«rt '' 
uid  thf  Bpliut. 
»'k  kii.»-.*p|int  applied  us  for  disease  of  the  joint  (ace  IH 
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*ol.  ii.),  with  four  short  fipliuts  snrroumlinfr  tlio  hrokeu  hone,  forms  n 
excellent  apparatUH  for  a  fructure  of  the  femur.  The  end  of  the  splint 
be  slung  to  a  cradle  so  as  to  mise  ii  about  six  inches  from  the  bed,  and 
a  of  the  trunk  must  be  prevented  by  a  broa^;!  bumlape  carried  over  the 
aud  secured  to  the  mattress. 

Hodjfen,  of  8t.  Louis,  has  introduced  the  suspensiun  splint  for  fraoinres 
e  femur  wliich  is  represented  in  Fijf.  217.  It  consists  of  a  liyht  iron 
t,  bent  ah  a  slight  angle  opposite  the  knee.  The  limh  is  supp<.rted  in  the 
;  by  a  sci'les  of  strijw  of  strong  bandage  attw^hed  to  its  two  bare.  A 
O^-ttXteofiinn  apparatus  adjusted  to  the  leg  iu  the  usual  way  is  carried  to 
ransverse  end  of  the  splint  which  projects  l)eyond  the  foot.  Finally,  the 
I  splint  is  slung  by  cords  which  piss  over  a  pulley  attachwi  to  a  firm 
ht  lieyoud  the  foot  of  the  bed.  Continuous  extension  aud  muscular 
msx  arc  thus  obtained.   The  splint  is  esiiecially  adapted  to  tlie  treatment 


Vlf.  sit.— Bodgni's  SiuiKiniifun  SpllnL 


ctorea  near  the  uppiT  end  of  the  sliaft  with  much  displacement  forwards  of 
pper  fragment,  aud  to  fractures  low  down  with  displacement  backwards 
!  lower  fragment. 

The  staix^hed  or  plaster  bandage  may  be  employed  in  most  cases.  In 
Dg  fractcrcs  of  the  shaft  of  the  thigh-bone  with  the  starched  bandage,  the 
ring  plan  will  be  found  convenient.  The  limh  should  be  evenly  aud 
ly  envelo|>eil  in  a  layer  of  cotton  waJdiui; ;  a  long  piece  of  strong  paate- 
,  »botiL  four  inches  wide,  soaked  in  sLareh,  must,  next  lie  applied  to  tho 
rior  part  of  the  limit,  frum  the  nates  to  the  heel.  If  the  patient  be  very 
iilar,  and  the  thigh  large,  this  must  be  strengthened,  especially  at  its 
'  p<ut.  by  liHviug  strips  of  bandage  pasted  upon  it.  Twn  nnri-ower  strips 
i  arc  now  ploced,  one  along  each  side  of  the  limh,  from  the  hip  lo 
;m  i'l  another  shorter  piece  on  the  fore  part  of  the  thigh.  A  doable 
Wk  ftiarcht.'d  bandage  should  now  be  applic-d  over  the  whole,  with  a 
Pmd  well-6tarchi>d  spiai.  It  should  be  cut  up  and  trimmed  on  tlie 
2  or  thinl  day,  and  then  re-applied  in  the  usual  way.  With  such  lin 
ite  M  this  I  hiive  tn-ated  many  fractured  thighs,  lx>th  in  adults  and  ia 
H  without  c<intinement  to  bed  for  more  than  three  or  four  days,  but  as 
I  it  is  better  not  to  apply  the  starcliod  bandage  before  the  end  of  the 
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second  week  (Fiq;.  KJl).     Tho  i3oiDts  to  be  particularly  attentl 
tlic  hinder  pftstcboard  splint  be  very  stron*,^,  at.  the  up[>er  part  e^iHTiAlly, 
that  the  npicii  l>o  \\A\  and  firmly  applied,  so  that  the  hip  aud  the  wiioltof  tL* 
pelvis  may  be  immovably  fixed. 

5.  The  fracture  may  be  treated  by  simply  relaxing-  the  muscles  of  the  limb. 
This  is  effected  by  layinj;  it  upon  its  outer  aide,  flexing  the  thieh  to  m^rlja 
right  augle  with  the  body,  and  the  le^  upon  the  thitrh,  and  snppdrtiiii:  the 
limb  in  thiB  position  by  un  ant^ulur  wooden  or  leather  splint,  cst«nding  front 
the  hip  to  the  knee  or  out<'r  ankle,  and  by  a  short  inside  thigh-splint.  Hiii 
position  I  have  occasionally  adopted  in  fractures  about  u  couple  of  mcbo 
below  the  trochanters,  in  which  there  is  a  great  tendency  to  the  projeccioa 
outwards  of  the  lower  end  of  the  upper  fragment,  and  I  have  found  these  csM 
turn  out  better  in  this  way  than  ou  any  "ther  plan  of  treatment.  If  thenB 
much  8hort<'ning  a  weipht-extension  apparatus  may  be  applied  by  ]iK«mrf 
strapping  fixed  to  the  lower  part  of  the  thigh. 

In  fractures  of  tht^  fnmtr  in  ckildren,  it  is  often  difficult  to  maintain  foed 
position,  owiu*^  to  the  restlessness  of  the  iMitieut.     in  such  cases  HaoultM 


Pig.  »a.-lUmlltoh'i  Splint 

recommends  thst  a  long  splint  be  applied  to  the  sound  thigh  as  wtrll  m  toUK 
broken  one.  The  two  splints  are  connected  at  the  bottom  by  a  tranntiv 
bar  (Fig.  :!lb),  and  some  short  splints  muat  be  put  round  the  thigh  to  fti  tii^ 
broken  bono.  I  can  speak  from  experience  of  the  very  great  ad rantiifrBi*'' 
this  method  in  young  children.  The  child  can  be  taken  up  and  tunisdoftf 
with  the  splint  without  disturbing  the  fracture  in  the  slightest  degree. 

Another  excellent  plan  is  that  recommended  by  Brii'aut  of  applying  a  bsck* 
splint  from  the  heel  to  the  nates  and  short  splints  on  the  sides  and  (root  of 
the  thigh,  strapping  by  means  of  which  extension  can  be  made  hsnng 
be<n  previously  fixed  to  the  leg.  Both  limbs  are  then  slung  up  to  a  crsdle,^ 
as  Uy  keep  them  at  right  angles  to  the  Uidy.  Hy  this  means  the  banda^  ^ 
kept  out  of  the  way  of  the  evacnations  {>assed  into  the  bed,  and  the  waighl^ 
the  bo<]y  tii'ts  as  a  constant  counter-cztcuding  force. 

The  Treatment  of  Compound  and  Commianted  7ractnr«  of  t^ 
Thigh-bone  ssill  vikry  ai.*cordini^  us  the  injurv  urises  trom  gnnj^hwt,  or  tt^ 
aw:ident  of  civil  life.  In  the  former  case,  for  ruiisons  stated  ai  p.  .^^H,  «m|«ti' 
tion  shftuld  at  onoo  be  pf^-rfomieil  if  the  fracture  be  below  tft  Ttl* 

bon(».     When  the  upi»er  third  is  splintered,  the  result  ofaiu;  «*J 

nti&itisfactor)'  that  the  patient  may  have  a  better  prospect  of  r«oorcrj  if  d* 
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["be  treated  in  splints,  and  an  endeuvotir  made  to  save  it,  difiarticalation  at 

ip-joint  in  such  cases  being  almost  invariably  fatal. 

"When   a   c<>inp<iuud   fracture  of  the   Ihi^h-bone   occnra  from  one  of  the 

inomon  accidents  of  civil  life,  even  if  ic  he  cummimited,  the  line  of  practice 

not  so  defined.     The  conrae  which  the  Surgeon  jidopte  iniirtt  IfC  intlnenced  by 

^extent  of  injury  dono  U\  the  soft  parts,  rnorr  part  it-iilariy  to  tFje  niiiiii  hlnod- 

of  the  limb.     If  the  intetrunients  and  muscles  Im?  exccnsively  torn  and 

rrated,  or  if  tliere  be  reason   to  believe  that  the  femoral  vesselH  have  suf- 

l,  ampiitauon  must  be  perfoiiued.     But  if  the  wound  Ihj  hut   small,  made 

the  perforation  of  the  bunc  rather  than  by  the  violence  which  occasioned 

le  fracture,  and  if  the  vessels  be  uninjured,  an  attempt  uiusl  be  made  to  save 

le  limb,  which  slionld  be  put  up  in  Tliouia«>  hi[)-«pliiit,  *jr  in  the  long 

rketed  splint,  and  treated  with  the  strictest  atteutiou  ti>  drainage  and  to 

le  prevention  of  decomposition.     In  cases  of  compound  fra^^-ture,  where  the 

round  is  In  the   p+>stenor  and  outer  part  of  the  limb,  I  have  found  a  long 

lifrh-spiiiit,  bracketed  opposite  the  seat  of  injury,  the  most  convenient  apj)ar- 

;ufi,  enabliug  the  limb  to  be  kept  of  a  proper  leatrth,  and  the  wound   to  be 

!ssed  at  the  same  time. 

The  treatment  uf  the  complication  of  a  ivmimi  of  the  main  artvnj,  femoral  or 

>pliteal,  witli  aud  by  a  fracture  of  the  thi^h-bone,  will  vary  according;  as  the 

Injary  is  compound  or  simple.     Such  iin  accident,  complicating  a  compound 

fracture,  would  prolsably  be  a  case  for  immediate  ampntatiou.     If  the  fracture 

simple,  and  a  diffused  tmumatic  aneurism  form  in  the  ham  itr  li>wer  part  of 

the  thi^h,  we  must  LrcaL  the  latter  in  accordance  with  the  principles  laid  duwu 

p.  548. 

In  discnBsing  the  treatment  of  these  accidents,  in  which  the  question  of 


1^.  aid.— Dlagmm  U*  IIhuitrat«  the  Difl)ilAremeiit  which  roUuw»  Traiutveraa  Pimcttiru  of  tlio  Praiur  Jiixt 
■bovr  the  Comlylcs.    g,  gu^tnH-acmius  ;  a.m,  lulrluctor  insirRtui ;  it,  artery  ;  r,  vein. 


^tiniputation  of  the  thigh  is  raised,  I  cannot  too  strongly  Btate  my  conviction 
that,  unavoidable  as  it  undoubtedly  is  in  some  cases,  as  the  only  alternative 

fleft  to  the  Surgeon,  this  operation,  when  practised  primarily  for  compound 
fractures  of  the  thiy It-hone,  ia  one  of  the  most  fatal  in  surgery,  aud  should 
accordingly  not  be  toi.i  hastily  resolved  upun. 
a.  Fraitukkh  IX  THK  Vecimtv  ok  thk  Knek-joint. — The  lower  end  of 
the  thigh-bone  may  be  broken  across  transversely,  immediately  above  the 
condyles,  and  occa.sionally  this  may  be  complicated  by  a  vertical  fissure 
separating  the  condyles  from  each  other,  and  extending  into  the  knee-joint. 
In  other  cases,  the  fracture  extends  through  one  of  the  condyles,  detaching  it 
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from  the  Blmft  of  the  bone.  Tbc  readiness  with  which  crepitus  can  bo  felt,  the 
line  of  fmcturt*  inaclo  out,  and  the  displncement  removed  by  lateral  j>w«ure, 
nl  tiniM-  determine  the  nature  uf  this  accident. 

When  tlic  femur  is  frurtuitd  transversely  immediately  above  the 
the  lower  fragment  is  powerfully  flexed  by  the  jrastrocnouHna,  pbuitiiriii, 
poplilens  miucled,  causing  its  up]>cr  extremity  to  project  backwards  into 
liiun,  while  it8  lower  end  of  the  upper  fmgment  rests  on  ita  ant^'rior  sarfict. 
Thus,  Hltln»uirh  the  limb  may  apparently  be  extendwl,  rh«?  kuw-joint 
reality  Hexed.  If  a  limb  in  tluH  condition  were  put  up  im  a  lout;  ejilinl 
exCeii&iou  made,  the  displacement  would  be  inonMUk-il,  aud  non-union  of  \\w 
fraeture  wc  nld  very  likely  result ;  or,  if  union  did  occur,  the  usefulness  of  tht 
limb  would  be  most  seriously  impaire<l.  By  puttiu*;:  the  limb  on  a  doable 
ineliued  plane  in  u  Ht-xed  position,  ilu*  defonir  "noe 

rem(»ved,  and  the  fractured  ends  are  brought  in:  .n; 

or  this  result  may  be  obtained  by  the  u*e  (»f  IFud^ren  ssuipen- 
sion  splint.  Bryant  baa  re<.onunended  in  these  cases  thu 
the  lendo  Achillis  should  be  divided,  and  in  case  the  dnn1>lr 
inclined  plane  failed  to  overcome  the  deformity,  thin  migfai 
be  of  use.  The  displaced  lower  fragment  in  lhe«*  ewe* 
must  always  come  into  danj^erous  proximity  to  tlie  poplitwi 
artery.  Should  that  vessel  be  wounded  a  diffuse  tranmitic 
aneurism  may  rapidly  form,  and  must  be  treated  oa  tht 
principles  bid  down  on  pajrc  .'»4W.  In  some  cases  tbop;:*! 
the  vessel  has  escaped  an  aetuul  wound,  irangrrne  faw 
occurred  from  pressure  on  the  artery  and  vein.  In  otbcw 
a  circumscribed  popliteal  aneurism  has  formed  at  a  lattf 
period. 

Fracture  of  the  lower  end  of  the  thi^h-boLc  commmri' 
eating  with  an  open  wound  of  the  knee-joint  is  U6a&llr> 
ca£e  for  nmpntation  ;  but  if  thtre  be  no  extensive  cooJi)- 
nutiou  of  the  bone  or  laceration  of  the  soft  partf,  an  atunft 
may  be  made  to  save  the  limb,  free  drainage,  strict  antisfptic 
preoantious.  and  perfect  fixation  IkeiniC  essoutial. 

Impacted  Fractnr«  of  the  Lower  End  of  tbs 
Femnx. — In  thei*e  ciisestho  shaft  is  always  «1  '>* 

lower  fragnient.     I  have  Imd  several  such  e:  ■■■  ^1 

care.  In  one,  the  upper  frajrment,  which  was  \'erT  oWwioc. 
into  the  cancellous  structure  of  the  lower  one  i  Fig.  J?")- 
In  ftuitthcr  uiUKe,  the  rondylcsof  Iwth  thij^h-bones  wure  splintered  intoaDttobtf 
of  fi-ajrmeul-s  amontc^t  which  the  ahafU  were  impacted.  Excellent  aoion. 
bitwi'ver,  took  place,  the  skin  havina;  U-en  uninjured.  The  dia^Dows  i*  o^ 
Always  eatty,  as  unnatural  m<»bility  and  crepitus  may  both  be  wantin;; :  and  «> 
mMu'v  oii«»'S,  eithrr  from  a  fissurv.*  extending  downwards  or  from  the  brtiiiing*^ 
the  t'imr  "f  tb<'  accident,  effusion  oceurs  into  the  kne«'-joint,  which  Htill  fiirti**^' 
conceals  thi*  nature  of  tht*  injury.     The  most  clinmctcriKtie   fcji'  ■''• 

CAsea  is  the  sliurtening,  uml  later  ou,  as  the  swellinj<  8ulwido«,  tli-  "  •* 

Uie  seat  of  fracture  may  \k  clearly  rtMiipiiwd. 

Separation  of  the  Lower  Bpiphyeia  of  the  Femiir  in  not  an  ancai 
acculeiii  in  i  Iiildixn.     The  wide  «iirfiur»(  «n'  s<ld<tm  completely  setnruled^  U|^ 
the  nature  of  the  injury  is  further  obscured  by  oll'usioD  into  the  joint  i  boti^ 
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tunalljbe  recof^nised  hy  stizinj?;  the  shaft  of  the  femur  in  one  h«nd  and 
Irnee  iu  the  other,  when  lateral  movement  will  he  retroj^iised,  accompiinied 
ij  the  soft  crepitus  chanicteri^tic  of  a  separated  epiphvsis.    The  treatment 
simply  iti  supporting  the  limb  for  a  few  <lays  on  a  haek  splint,  till  the 
swelliDg  has  subsided,  when  a  starched  bandajre  or  ]ilaster  of  Paris  splint  may 

»be  applied-     Union  usually  takt«  place  by  Ijone,  and   is  followed  by  some 
iLorteiiin^  from  interference  with  growth. 

The  Period  of  Uziioxi  of  Fractures  of  the  Shaft  and  Lower  end  of  the 
Feunr  is  boMveen  sevua  and  eight  weeks  in  the  adult,  at  the  end  of  which 
tame  the  patient  may  dispense  with  artificial  support.     It  is,  however,  always 
It  tliree  months  before  full  use  of  the  limb  is  refrained.     In  children  under 
Itinion  is  usually  firm  at  the  end  of  the  fifth  week. 
]K«etnree  in  the  Knee-joint. — It  occasionally  hap{vcn$  that  a  small  frag- 
icnt  of  one  of  the  condyles  of  the  femur  may  l)e  chipped  off  by  a  violent 
become  loose  in  the  cavity  *jf  the  joint.    After  the  inHanmmtion 
ierion  have  subsided,  the  trat^ment  may  be  recognised  as  a  loofie  l>ody  in 
le  joint.     (See  Diseases  of  Joints  :  Loose  liodies.) 

In  violent  blows  on  the  npptu-  part  of  the  tibia,  or  iu  forcible  and  extreme 
^xion  of  the  knee,  it  sometimes  hajt^K-us  that  the  bony  attachment  of  one  of 


nj0i.  S?!.  £22.— Ftftcture  ATCnnilylM  ht>fn  Ikll  mi  the  Bent  Kim«». 

le  crucial  ligamento  is  torn  up.     In  the  case  from  which  Figs.  Tl\  and  2:22 

!Te  taken,  th«  patient  fell  from  a  great  height  on  the  bent  knees.     In  one 

J,  the  anterior  crucial  ligament  had  torn  up  the  part  of  tin;  tibia  to  which 

»tt«rhed.     In  the  other,  the  posterior  cniciul  lii^ament  had  torn  oat  a 

(if  the  femur,  and  the  Ixtne  was  fissured  a  lout;  way  np  bftweon  the 

lylee.     In  the  case  from  which   Kig.  *J2:;i  was  taken,  the  anterior  crucial 

lent  was  torn  from  its  attachment,  bringing  with  it  a  scale  of  bone  from 

Ebitt.    These  injuries  cannot  be  diagnosed  during  life.     The  treiktment 

be  thttt  uf  u  sprain  of  the  knee,  with  ettiisiou  of  blood  into  the  joint. 

kCrrnB  ok  TKK  I'atei.la  nuiy  bu  the  result  of  direct  vioieuee.  when  the 

often  comtninated,  or  even  bntken  lonf^itudinally,  bein^  split,  and 

joint  being  injured.     But  most  fa^qncntly  it  c»ccnrs  as  the  consetjuence  of 

sndden  action  of  the  extensor  muscles  of  tbo  thigh  in  the  attempt  a  i^i^rsoti 

(o  «avu  liimsetf  from  falling  wlu-n  he  suddenly  slips  backwards.    The 

being  R-mi-nexed,  the  patella  n'SLe  on  the  femnr  only  in  its  transverse 

And  is  reiidily  smipped  across,  much   iu   t.he  same   way  ils  one  breaks 

•tick  across  some   resisting  object.      All    fractures   of  the   pafflla   fVom 

Liar  action  are  transverse  (Fig,  224).     The  patient   dives  not  break  his 

Ik  Ja  these  caaea  by  falling  ui>on  it,  bat  he  falls  because  the  patello  has 

brokva  by  the  violent  action  of  the  extensors  of  the  thigh  in  his 

.YOU  1.  »  S 
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cflbrtA   to   Rttve   hiiiiwlf.      In   (>(mRe«|uence  of   thcw*   frnrttirwi  b«nff 
sioned  by  mnsnikr  action,  they  we  mcrre  fn^qncnt  in  men,  <»p«:i»liT  aboot 
the  middle  period  of  liJl',  leas  tutminan   in   wnmcn,  and  ('Xtn  -   in 

children.     I  huve  omx',  however,  had  under  n»y  care  a  child  iis.  ■■■ft 

gf  age  who  hud  n  IniiisvcrHe  fracture  of  thtj  )mt(*tla.  \{  not  uafroijapiitJr 
httppenft,  wtit-n  oue  pHt<lln  ha-H  Ifcen  fractnred,  that  tlx*  unfrteatlinea  of  ^ 
rauHes  the  opposito  one  to  be  broken  liy  ninw*ulitr  action  in  itn  j^ff^rt  to  »Ti»d 
a  fftll.  The  samo  fmttlla  may  N^  bi-oken  more  than  once  :  in  tim  <•«*«•  ibit  I 
liavi!  fu'en,  the  second  fracture  has  nJwuys  (jccnrrcd  iu  the  upper  fragmraUft 
little  tthovo  the  line  of  the  orijfinni  fracture. 

The  Signs  of  this  fracture  aa*  verj-  evident.    When  it  is  transTene,  and  h«» 
been  produced  by  muscular  action,  the  fibroiia  expansion  from  the  ruti,  onr  tbf 


KiR.  tSX,    Tibial  AttaclifiM-rd  of  Autnlor 
CmcUl  Liipun^iit  turn  u|t 


)t«  Infrmnlniwnf  faURA. 


bohCr  i«  torn  ;  and  the  separation  Iwtwoen  the  fr^rmcnt*  <Figi.  SJ4,  SfH 
which  is  much  in^reaaed  by  hernirn<r  the  knee  (Kiir.  ifS'i).  and  the  inabililHo 
stand  or  to  raise  the  iujured  htiili.  indic^ite  what  haa  hiip|)ened.  Whiai  xihrn 
been  prodnced  by  direct  violence,  the  miwdcs  bein^r  at  rt«l,  lJier«  u»  litUf  of 
no  separation,  even  though  the  fracture  be  tranitverei-,  a*  tl>c  frupnjc«l»«* 
held  together  by  the  untoni  expansion  fnmi  the  cxi<-n>«or  musclett.  In  *»A 
oniteft,  and  when  it  is  lonjfitudinul  or  comminuted,  tho  cnpUns  uid  luobiiin"' 
tlie  fruirinrnis  poitit  it  out.  ImniKliat-ely  on  the  ooccneut-c  of  a  fyirtuf»<»f 
thi-  {Nilrllrt,  the  knee-joint  hei'<»mea  disU-ndcd  by  efTused  ldo<Kl,  and  bttf  ^ 
inttammatory  exudation.  The  ewellinj;  atsume*  the  ortlinary  form  "f  *'*' 
distended  synovial  membrane.     It  unually  wiijsides  after  a  few  day*'  n«L 

Kode  of  ITnloa.  —  U'hen  the  patella  ik  fntrtun'd  \'-  -  'v  by  ntHcn**^ 

uctiou,  it  rundy,  il'cvi  r,  miites  by  hone,  extvpt  ii«  the  Mime  gpDfftij^ 

prowdure.  altiioujih  (•aws  have  lieen  rctorded  in  which  atur  simple  ti 
(bo  nuion  liait  been  ro  cIom?  that  there  was  strong'  rcaaun  lo  beliew 
(Mwoaa.    Tlio  failure  of  bony  union  is  due — first,  lo  the  wWe  scpanOiiMiWl^ 
fti^rnieDta  hj  the  action  of  the  mascles  :  secondly,  to  Ute  diatcsnon  tfT 
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fluid  that  prevents  tlitir  early  ai»)iroximation  ;  and  thirdly,  to  tho 
af  tlie  toni  fil)rous  expansion  from  the  vasti  which  hang  down  between 
rmtiit5.  LuRtly,  in  the  n«»rnial  KtJite.  when  the  limb  is  extended,  only  a 
onitm  of  the  under  surtKee  of  the  patellii  is  in  direot  contact  with  the 
inienth.  When  the  lione  is  hroken.  the  upper  and  lower  Itorders  sink 
down  on  the  bone  in  such  a  way  that  even  if  the  frapnionta  ean 
be  made  U\  meet  posteriorly  a  j»ap  is  left  in  fntnt.  In  fnu-tures 
by  direct  violence,  the  expansion  coverin*;  the  bone  not  l>cing 
torn,  the  fnigmeiittf  remain  in  close  apposition*  and  o&geous  union 
readily  occurs.  In  the  majority  of 
cases  of  transverse  fracture,  the  frag- 
ments remain  8ei>aruted  by  an  interval 
varyintr  from  one-fourth  of  an  inch  to 
an  inch  :  but  in  some  instances  the 
jrap  is  mnr-h  gn-ater,  amountiing  even 
to  four  or  five  inches.  When  the  sejui- 
ration  does  not  exceed  an  inch  and  a 
half,  the  gap  is  usually  filled  up  by 
ligamentous  tissue,  uniting:  the  frag- 
ments Hrnily.  In  some  of  the  cases, 
i  however,  in  which  the  separation 
^-  between  the  fragments  does  not  exceed 
■to     this  distance,  and  in  most  of  those  in    ku.  :  .     n^. 

^     which  it  extends  i>eyond  ir,  W.  Adams      ^ri,  .'" 

has  f<»und  that  the  fracture  is  not 
by  uny  newly-formed  lilprons  tissue,  hut  that  the  fragments  aro  boand 
r  simply  by  the  thi(rkened  fawMa  which  pusses  over  the  |wtella,  with 
B  ini-orporatcd  the  bursa  putellffi.  Adams  finds  that  the  aponeurotic 
It  thus  uniting  the  fnitrnients  may  be  arran^ired  in  ditterent  ways. 
,  may  be  adherent  tu  the  anterior  i)erio8teal  surface  of  both  fragments  : 
sonnectinjr  aponeurosis  may  be  reflected  over,  and  be  adherent  to,  both 
rture<!  surfaces  ;  or,  histly,  (and  this  is  the  most  frequent  arrangement,) 
ncctinir  aponeurosis  may  |HiS3  from  the  periosteal  surface  of  the  n[»per 
It  to  the  fractured  surface  of  the  lower  one,  to  which  it  liecomes  firmly 

kjn  Lhe  majority  of  cas^-s,  when  united  by  ap<meurotic  tissue,  the 
I  gape  somewhat  towards  the  skin,  cominjj  more  nearly  in  contact 
>rlf.  Thus  it  would  appciir  that  a  patella  fractured  tratiaverscly  may 
I  twn  ways  :  most  fivjucntly  by  the  intervention  of  thickened  ap<men- 
roctan.-.  and  next,  by  a  li;;umentous  or  fibrous  union.  Of  :{1  specimens 
Loi»d«>n  museums,  examined  by  .Adams,  it  was  found  that  in  ].*»  ajioncn- 
iiion  liud  taken  place,  in  1:.'  ligamentous  union,  and  in  the  remain- 
.lie  kind  of  union  could  not  be  determine<].  The  aponeurotic  union 
I<*avcs  A  weakened  limli  and  an  unprotected  joint  ;  for,  in  conse- 
of  the  ftcparatioh  of  the  fragmeni-satul  the  foldin*/  in  of  the  fascia,  the 
«';»n  h"  thruBt  in  between  the  articular  surfaces  of  the  knee. 
btment. — The  first  step  in  the  treatment  of  fractured  putelln  is  to  ffot 
he  fluid  distending  the  joint  :  fur  unijl  this  is  done  it  is  impossible  in 
jiK.1t  to  bring  the  fragments  into  cK>8c  apposition.  Under  the  influence 
ind  the  application  of  evuporatiug  lotions,  the  fluid  will  miually  lie 
r  B  week,  and  in  most  cases  it  will  have  saflicientlj  diminished 
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to  allow  the  fraj^^racnts  to  bt*  broa^lit  to^lber  a  day  or  ao  hekntv  tliit.  i 
much  more  cfticicnt  mode  of  getting  rid  of  the  Jloid  and  allowing  immediale 
opposition  of  the  frn^^menti*  is  iispiration  of  tlie  joint.  This  mode  of  imt- 
nient  witH  adopted  in  \s7'J  by  Diibriicil,  hut  a  cium.'  of  KUppiinitinn  of  th«  juini 
followwl  by  death  raised  n  prejudice  Hii;ainBt  it.  The  lu'cidcnt  in  this  out  wm 
prohahly  due  to  in<K*ulation  of  the  joint  with  scptio  iiuUtor  by  me«ii8  of  « 
dirty  nccdio.  In  the  hands  of  Volkmann.  Max  ikhede,  and  Heath,  who  hiTf 
MtroDgly  iX'commended  thin  treatmoiit,  no  evil  conM'<|ut.Mi<*PH  havo  ever  followed. 
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Tn  iirdor  to  prevent  accidentflf  the  noodle  muBt  be  eujiaked  for  ten  minnc^ain* 
I  in  :'o  Bolntion  of  carbi»lic  arid  before  being  ased. 

When  the  fluid  huB  lieen  removed  or  iibsor'hed,  the  fmgmcnts  muit  inMB' 
way  be  kept  in  snffleiently  olctBe  apposition  for  firm  lijjamentous  uni'«n  tatik* 
place.  The  meaos  adopted  to  pflei't  thrH  are  niimrroufi,  and  may  Ui  cluadM 
thus: — U  Position  ;  :?.  Special  Splints  or  Apparatus:  3»  the  plaster  of  P>n* 
RandH^re  ;  and  4,  Ofienitire  Measures. 

I.  Poaition. — The  up|)er  fra^^ment,  whieh  in  retracted  by  tlio  ert«»' 
mnsclc?.  niiiet.  br  dmwu  down  so  n»  to  be  approxinmtrd  to  the  l*>*ef><*« 
which  is  fixed  by  tlie  li^amenlum  loitelhw.  In  order  lo  do  thim,  fbf  Wff  w"** 
be  fully  extended  utid  the  thiyh  flexed  at  the  hip  to  relax  the  ' 

This  may  be  done  by  pliu'in;,'  the  patient   in  a  semi-recamlwnL  j    - 

elevating  the  leg  considerably,      Whatever  Hpjtarotua  may  be  anli«»ni«niif 
applied,  thf  position  of  the  limb  iitui^t  aUo  be  attended  to. 

1'.  Special  Splints  and  Apparatiu. — The  siinpletst  m<H]e  of  tivft<m4>t  tf 
the  application  i»f  »  l'iu?k  itplint   with  a  foot-pier-e.     It  must  i' 
l4)  Uie  fold  of  the  natw,  and  k-  fixed  by  buiKhiges,  leaving  tbi:  -^-- 
Two  HKitangular  pieoca  of  gutta-jH^rcha  measuring  alH)nt   two  inchM  ^ 
alvove  downwards,  and  at  least  one-third  of  the  circumference  <^  r' 
width,  art:  thtn  moulded  to  the  knee,  a  deep  semilunar  notch  U  :. 

so  that  they  may  accurately  fit  the  U]i(k.t  and   lower  bonWf» 
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:eii  Oonu.  These  are  apjilied  alw_»ve  and  helow  tlie  patella,  and  nppn>xi- 
mat^d  atid  lield  in  position  by  broad  Btrips  of  pkjit^r  long  cnoui;h  to  ombnico 
the  limb  and  the  hack  splint  to  which  tliey  muRt  be  fixwl.  They  are  applied 
obliqnely  in  such  a  way  as  to  steady  the.  lower  fi-agmenfc  and  to  tJmw  the  upper 
downwards  toward.s  it.  Care  must  ho  taken  that  the  pieces  of  i:ciitta-|>erchn 
do  not  press  on  the  upper  and  iou'er  portions  of  the  patella,  lest  the  fni^jmentfi 
tw  lilted.  Ko  that  tliougii  they  are  in  inutacl  posteriorly  they  aa*  separated  by 
a  considenible  interval  in  front.  If  ^utta-percha  l»e  not  at  hand,  pads  of  h'nt 
cnt  to  the  aauie  form  ninst  be  applied  Ixjnuath  the  straps.  A  fiji(nre-of-8 
bandnjre  may  In-  applied  rfniiid  iW-  limb  and  splint  together.  In  the  place  of 
the  ifutta-p<.'reha  and  straps  of  pluster,  an  apparatus  consisting?  of  two  broad 
bunds  of  leather,  buckkd  above  and  bctow  the  knee  and  nnited  by  lon<i;itiidinaI 
■trapA,  which  can  be  shortened  at-  plejtsnre,  has  bt-cn  nmjtloyed. 
I  H.  O.  Thomas,  of  Liverpool,  recommended  a  plan  ol  treatment  whii;h  has 
|(ivea  excellent  results,  and  ba»  the  (rreat  advantage  of  not 
oonfininj?  the  jmtient  to  bed  for  more  thnn  a  few  day?.  A 
Thr»ruas>  Iwd  knee-^pIint  (see  Oiseases  of  the  Knee-Joint), 

Ebich  need  not  Heenrattly  fit  (he  patient  provided  it  l>e  of 
itticient  lenj£th,  should  Ht  once  l«e  applied.  The  leg  is  to 
)  retained  in  position  by  the  nsual  extension  apparatns  of 
adhesive  plaster,  the  ends  of  the  strips  beinjr  fixed  ronnd 
the  l>otU»m  of  the  splint.  '*  To  the  bandages  which  secure 
gthe  extension-plaster  ronnd  the  leg  is  sewn  a  piece  of  eUmtic 
hrebbing  with  adhesive  matedul  sfiread  upon  half  its  length  : 
■big  heinjr  thus  fixed  liolow  is  stretched  over  the  fractured 
patella  and  nttachnd  by  adhesion  to  tlie  skin  of  the  thi^di 
above  the  upjivr  fragnurit  of  tla*  patella,  which  it  thus  con- 
Lantly  dra\\-s  ^'cntly  down  aii<l  exercises  also  very  sbj^lit 
>nrfactj  pressure  over  both  fniirnients,  pressin*,^  them  into  the 
)ace  between  the  condyles  of  the  femur  and  head  of  the  tibia." 
'he  bandajjes  are  now  applied  ovur  the  thii^h  and  leg,  and  a 
ippon  arranged,  either  of  leather  or  iidljej>i\r  plnster.  behind 
the  popliteal  sjiacc,  snt^icieiitly  t.i*rht  to  liindiT  any  backward 
tftrain  on  the  kncr-joiut.  As  soon  as  it  can  be  made,  a 
■mlkiDg' "caliper''  knee-spliob  with  a  boot  ma»t  be  fitted  to 
the  patient ;  after  which  he  can  leave  his  bud  and  move  about 
during  the  remainder  of  thi.*  treatment. 

3.  Flajiter  of  Paris  and  Starched  Bandage. — The  immediate  application 
a  plaster  of  Paris  Imndnge  after  aspiration  of  the  joint  has  been  strongly 
Ivocated  by  Christopher  Heath,  who  has  obtained  excellent  results  by  this 
lorle  of  treatment.  I  have  fn-qtiontly  employed  the  starched  bandngo  without 
ipiration  of  the  joint,  and  have  in  this  way  (djtiiined  v^tv  close  nnion  without 
/H)nfining  the  patient  to  bed  after  the  thud  day.  A  bnck  sjdint  of  pastelward 
is  required  to  fix  the  knee,  and  ii  good  pad  of  lint  with  si  (ii^ure-of-K  bandage 
lould  be  applied  above  and  below  the  tracture.  The  action  of  thepa<l  is  much 
icreased  by  drawing  it  down  and  fixing  \\  by  two  broad  ntrips  of  plaster. 
"With  any  of  the  fttregoing  modes  of  treatment  the  apj^aratus  mn:*t  be  applied 
>r  at  least  eight  weeks,  and  after  its  removal  some  rigid  appliance,  such  m  a 
in  leather  splint  or  a  Thomas's  calijx^r  splint,  must  !«  fitted  to  the  limb  and 
jrn  for  a  farther  period  of  some  weeksor  months.     If  this  precaution  be  uot 
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taken,  thu  anion,  wliic;h  nt  Krst  appeared  very  rlosc*.  will  ^THdimlly  tipM  Bniii 
in  the  oourso  of  a  few  months  the  fra^'ment  nmy  Ik?  Boparated  by  wvcrol  toobi& 
Ttiuinae  ninintaiiisthat  tlie  conimou  catiR'  ^f  fuikire  is  iiiHutlirjrni  rl*inilM 
the  treatcuent.  He  udviiMfS  that  thv  kneeslionid  not  In*  flexoil  fur  nine 
and  that  the  patient  dnring  the  wliole  of  this  time  should  wuilt  a  (>alii«r  \vie<f 
»pliut.  The  stifTneiis  that  necessarily  results  from  sach  pr<»longe<l  n*t  wiU,l» 
Tts,  always  puss  ftif  8pontaneonj»ly,  and  never  requires  fnrethU*  flfxioo  \n 
other  vitilt-iit  nieniis  to  jrt-t  rid  of  i(. 

t.  Operative  Frocedores. — The  foi-e^oin^  methodti  of  treutmcDt  irr 
mri'ly,  if  ever,  followed  hy  OK»e*»u8  union  in  cases  of  fiiuiure  by  muicoW 
action.  Various  o|K*rative  proeedures  have  therefore  hecn  sii^rgeMttHl  ia  onkr 
to  maintain  more  uceunite  npiiosition  of  the  fi*«H.^mentK,  and  thim  obuiin  \xvm 
by  bone.  The  simplest  of  tlie**  is  by  the  use  of  the  iustniinent  knu^oM 
•*  Malgaiynes  hooh.*^  It  consists  of  a  pair  of  sharp  double  IntokR,  which,  Uing 
fixed  into  the  two  fragments,  ean  be  drawn  together  by  means  of  a  norew,  h 
undoubtedly  i.«  a  most  efficient  menus  of  approvimaling  the  fra$;mcittfi,  bolit 
does  not  neeessarily  ensure  Ixtuy  union.  This  mode  t»f  trenruient  vaAstonr 
time  almost  nbHiidoned.  owing  to  the  pain,  irritation,  and  •  nm- 

tion  that  followed  its  UHe.     \\j  ordinary  antjs«^ptie  mf^-i.  .;i  l« 

prevented,  and  eouHe((uentIy  the  use  of  the  hookn  baa  been  revived  by  Hooie 
•Surgeons. 

A  bloodless  nKMiitioation  of  tliis  treatment  bus  been  BUggeated«  id  which  lU 
hooks  are  in»(erted  into  the  pieces  of  gutta-percha  before  described  (p.  Ctf^ 
iofltcad  of  into  the  bone. 

Ex|K>dng  the  l>one  by  a  hmgitudinal  incision,  and  unitint;  the  fnictpent* 

by  u  wire  sutnrt;,  was  suggested  fc.' 
Severini,  and  was  first  prartisetl  » 
America  by  Itliea  lUrton  some  dJtJ 
years  ajio.  The  optTation  wan  l^ 
fieated  by  t'ooper  and  otberK  but  •» 
two  eases  out  of  five  tenaiD»i"il 
fatally,  it  was  very  properly  »**■* 
doned.  With  the  introdmiiou  J^ 
antiseptic  fturgery  it  wa«  agvia  ^' 
■rt'sted  wf  u  inotle  of  trfatmeat  »! 
Ivistvr,  and  was  tirsl  [performed  in  di* 
country  by  Cameron,  of  <tla«goWt«wI 
has  snbftcqucntJy  been  repeated  in  a  large  numl>er  of  caaes.  Lister  rcp^" 
mends  that  the  wire  should  be  cut  short  and  the  ends  hammerx'd  dimn,  di« 
wound  lieing  allowed  to  ht^al  over  it  (Fig.  '2iM\.  Paaive  niutioo  istotv 
commencetl  at  the  end  tif  the  second  week.  In  some  oaaua  dnunagr  mvA  ^ 
providixl  during  the  Krst  few  days,  by  a  small  mcision  at  tliu  must  drpoiil'D' 
part  of  the  outer  side  of  the  joint*  through  which  h  tnl«?  tnay  be  iiMtf**^ 
A  great  many  most  excellent  renults  have  lieen  obukiued  by  this  irrattn**** 
recovery  l>eing  rapid,  union  taking  (ilare  eith^T  by  bouo  ur  by  very  firm 
iiiunc,  and  the  m^'Xi'iut*nt  of  thf  joint  being  unim|wire<l ;  but  on  th* 
hand  there  have  Iw^cn  at  least  five  deaths  sinc<t  the  re-iutfodoclion  0^  1*" 
operation,  and  in  other  cji8*k  «nppnration.  resulting  in  ankv'  '  -  fuUii*'*'^ 
and  in  one  at  least  the  patient  bos  had  to  submit  to  aui;  It  aQ^ 

nut  be  forgotten  that  under  ordinary  treatuiful  properly  cai-runl  mil  cxodi*' 
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tulu  are  obtained  without  the  slightest  danj^LT  to  life.  In  fact  it  is  re- 
rkahk'  how  well  the  patient  can  use  the  limb  even  when  the  fragnu'nts  are 
IkhX  by  iLs  mwli  us  an  inch.  It  would  nut  stiem  to  U-  justitiablc  therefore 
jornrnend  this  ojKTatiijn  as  the  ordinary  treatment  of  a  simple  case  of 
ent  fnuluiTc  of  the  patella.  On  the  other  hand  it  otters  the  only  chance 
mire  in  those  casies  in  which,  owing:  to  imperfect  treatment,  the  separation 
twcen  the  f^sijnients  is  so  great  that  tiie  limb  is  prm'tic^tlly  useless.  In  4.*i 
of  this  kiiul  iutllected  hy  Jivliij^nier  in  I8.S4  the  operation  was  successfnl 
2,  in  i*  the  function  of  the  limb  was  imperfectly  restored,  in  1  thcitpeni- 
u  conld  not  lie  completed,  in  11  ankylosis  followed,  10  times  after  suppnni- 
lon  of  the  joint,  and  '^  died  of  acutv  septicaemia  or  pyeemia.  In  opt-rating  on 
ch  cwH'*  the  fractiu*ed  surfaces  mus;  necessarily  be  freshened  befoiv  Ijeinft 
»t>u^ht  tojrothor,  atihesions  between  the  upper  fragment  and  the  femur  must 
!  freely  dividwl,  and  in  some  it  has  l>een  found  necessary  to  make  free 
cisions  in  the  ext^^nsors  before  the  fnij:;raents  could  Iw  brought  into  cont^cl. 
n  rompound  fraetures,  whenever  it  is  practicable,  the  fragments  should  be 
mited  by  wire  sutures. 
To  sum  up,  the  operation  of  opening  the  joint  and  suturini;  the  l>one  is  not 
l>c  reer>mmended  as  the  ordinary  treatmenl  of  fracture  of  the  |)ateila  ;  but 
f  the  jmtieut  l>e  willing  to  run  the  risks  of  the  o[>eration  for  the  chance  of  a 
ire  rapid  and  perfect  cure,  and  if  the  Surgeon  be  confident  of  his  ability  to 
vent  suppuration  in  the  joints  it  is  a  perfectly  justifiable  proceeding.  In 
Hi  case  of  a  useless  limb  from  an  old  fractua-,  the  patient  has  the  choice  of 
hnitting  to  the  openiuon  with  iu  attendant  dangers  or  walking'  ^vith  his 
nb  fixed  in  some  rigjid  appanitim  for  the  rest  of  his  life.  In  compoand 
ftctures  there  need   tte   no  hesitation  in  suturing  the  fragments  in    nil 

Kocher  of  Heme  bus  suggested  another  operation  which  in  his  hands  ho^ 
veil  very  ;ri>od  i\^Hults.  He  passes  a  thick  silver  wire  i>eneath  the  fragments, 
|Hi^h  the  knee-joint,  by  means  of  a  long  and  strong  curved  needle  tixed  on 
nndle.  He  then  twists  the  two  ends  together,  protecting  the  skin  over  the 
kCelltt  with  a  pad  of  lint. 

A.  E.  Barker  has  used  with  snocess  the  following  modification  of  this  method. 
hicli  acconlini:  to  <;ilis  has  alsi*  Iteen  employed  by  Lagneau  in  France.  A 
teCnre  is  made  into  tlie  joint  with  a  8cul)>ol  immediately  below  the  lower 
Bncnt,  and  as  much  bhkxl  as  [to&sible  evacuated  ;  a  sLtmt  jM'diele  needle  is 
Mbd  from  Ibis  puncturu  through  the  joint  behind  the  fnigmentsand  brought 
It  through  the  skin  at  a  second  puncture  alxive  the  upper  one  ;  the  neerlio  is 
ireiided  with  stout  silver  wire  and  withdrawn  :  the  unthreaded  needle  is 
ruin  pat*ed  through  the  same  punctnrej)  hut  in  front  of  the  fragments,  and 
tcr  being  threade'l  hIlIi  the  other  end  of  the  wire  is  again  withdrawn.  The 
agmrntst  which  are  thus  surrounded  by  the  loop  of  wire  are  forcibly  dmwn 
■rth«r,  whilst  the  ends  of  the  wire  are  twisted  on  the  hiwer  Ltu'derof  the 
HUi  and  cut  off  stiort.  The  suture  remains  ftermancntly. 
May*)  Kobson  aspirates  the  jomt  and  instTt*  two  steel  pins,  one  through 
d:  ({Uiuiri(30p<s  tendon  above  the  upper  fragment,  and  a  second  through  the 
pimentum  |mtelltu  below  the  l(»wer  fragment.  The  fragments  are  then 
WFB  togeliker  by  stout  silk  pa.<sed  in  a  figure-of*H  around  the  projecting 
Mof  the  pins. 
ttbpi  methods  have  given  excellent  results,  but  are  justitiablo  onlj  if 
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perfornit^d  with  strict  untisfptic  precanlions,  and  as  iiK'ans  of  ordinary 
mcnl  arc  ofien  to  tbt*  Biuiie  (il>jer(,ioiiR  U8  the  open  uiclhtNlg. 

▲fb«r-Eirect8  of  Fracture  of  the  FatellA.— SliU'ncftK  of  tlio  kueeoAa 
remains  t<.  a  very  inoinvrniriit  (irj^n-e  atl«T  tlir  tPMUmvnt  of  a  IVftctiind 
|)arel)ii.  It  is  usimlty  remcdit'<l  by  friction  and  munipulation.  ThotniiAi 
that  it  i8  Inciter  left  eDtii*elj  to  Nature,  and  st^itea  that  he  has  seen  it  td 
ypars  before  nsofnl  mtibility  returned.  But  sLonId  it  not  jield  tn  thew  minor 
means,  nn  u]«panitnft  ('on»i8tin<{  of  a  thip:h-uDd-1t'<^  pici-t*  of  stiff  leather,  anitrd 
byanirularly  lnni>;ed  lateral  iron  rods,  and  haviniran  in(Hu-ruhl>er '^ucc-ufnulatof'* 
adapted  Ix-liind,  should  In?  worn.  The  continued  traction  of  thn  *'HfcuniuI«li<r" 
will  jn'nduully  tiex  the  knee.  But,  aa  tlie  knee  becomes  bent,  the  clw*.'  unioo 
that  may  have  appeared  to  exist  between  tlie  fragments  gradually  yields,  uod 
they  often  fjupe  tu<»n.'  or  less  widely,  much  to  the  disappointment  of  Uak 
Surgeon  and  piitient,  the  lijjannrntous  Umd  stretciiinj,'  liki*  a  pifci'  of  inili*' 
niblier.  This  cannnt  l>e  helped  ;  there  is  the  alternative  l»elwtvn  a  «trai([hi 
and  Rti(T  knee  with  close  nnion,  or  a  flexible  and  mobile  <»wc  with  Rapinjiof 
the  fnigmcnts.  After  the  knee  is  flexible,  lateral  hin^zed  splintu  may  be  wom 
without  the  elastic  strap.  The  limh  on  recovery  is  usually  perfectly  Btrai|t 
and  goiKl  fur  any  cxen-ise  except  jumping. 

In  Simple  Commui'ated  Fractures  of  the  Patella,  the  result  xA  dinot 
blows  or  kicks,  tlic  rni^nnrits  wvv  nnt  muih  scjumitrd,  and  unino  tiikr*  jiln* 
i*eadily  by  boue.  In  these  c«£es,  after  the  inflammation,  which  usually  w  rather 
ticutj\  hwa  subsided,  the  starched  bandage  may  l^e  applied,  and  the  knee  sod 
fragments  thus  l><»th  kept  imumvable. 

CompoTind  and  Comsunnted  Fracttiree  of  the  Patella,  cN|HTiaIlT  if 
iiccasinncd  by  bullet-wounds,  and  oiM_*ning  the  knic-joint,  ure  alw»T«  K»t«l 
serious  injuries.  Under  strict  antiseptic  treatment,  however,  tbo  limb  on 
usnalty  l)e  saved.  The  wound  should,  if  neoc8sary»  lie  enlarged,  and  any  l'X« 
fragmenta  of  Ixme  rcmoveil ;  if  the  size  and  sha|)0  of  the  fragments  admicof 
it,  and  if  their*  is  any  tendency  to  depaniti<tn,  they  shonlcl  Ik;  drilled  and  unlt« 
by  wire  sutures.  The  cavity  of  the  joint  should  thru  Ik;  8TriDg».*d  out  titb 
some  erticient  antis»?ptic  solution.  A  drainage-tnlie  munt  then  Iw  insfntii<« 
the  outer  side  of  the  joint.  This  is  best  done  by  pussiog  into  the  wound  s 
pair  of  sinus-foroeps,  or  the  finger,  if  the  opening  is  large  enough,  and  maloaiE 
it  proje<*t  at  the  Iciwcst  pftssiblc  ptdnt  on  the  outer  side  of  the  joint  :  itflWJ 
then  be  (^ut  down  upon  and  the  tiilx;  passed.  Tlie  wound  must  U*  dn*» 
with  Miinc  efficient  frirm  of  antiseptic  dressing  and  al»soluic  ivst  mahui 
A  e^iflc  of  thin  kind  in  I'niversity  (Villegt*  Hospital,  which  was  compIicJitM' 
a  fracture  of  the  tliit:h  about  the  middle  on  the  same  side,  prttgre-isoi  iiii»* 
carbulie-gaU7.e  dresf^ing  exactly  like  u  sinijile  fr-.iclnre.  It  \«'a8  causMi  bynWI 
of  alxjut  thirty  tint,  the  patii*nt  cmiiing  down  upon  the  beat  kmrc.  K^ 
Surgeon  bus  not  iit  h:uid  the  meiins  of  cHidi-ntly  currying  out  this  ln*«n«o*» 
as  must  ^jmotimc*  neceasarily  be  the  case  in  mililttry  ptactioe,  iuBMiiiH* 
amputation  would  be  the  safeet  phio  to  adopt. 

VecroBis  of  the  Patella  :is  the  result  of  fracture  is  nn.  Ino«i 
»hir-Ii  wiot  tiMd<-r  my  caiv  at  the  Hospital,  the  |ia(ii*nt,  a  ni iddle-ntCQ^ 
met  vMth  nn  ordiniiry  ininsver<e  t'nu'ture  of  rlit*  piitella,  which  miitc^ 
ligament ;  two  years  after  the  accident,  and  without  any  frrsh  injury,  hxtP^^^ 
to  the  Hospital,  with  necrosis  of  the  outer  Imlf  of  Hip  upper  ftairmcut»  ai*w 
WW  completly  detacheil,  and  lying  in  a  cavity  shut  off  fium  the  joint.    1  ^^ 
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n  Qpon  and  removed  tlje  necrosed  frajjment,  which  appeared  to  conatitnt^ 
>at  one  qnai'U>r  of  the  piitella.     No  eauKv  could  tie  uftKijpiod  for  the  necrosis, 
pt  detective  vaacular  supply  Xa*  this  part  of  the  Ume. 
RACTiRES  or  THE  BoN>a  OP  THE  JjKr;. — Hoth  bones  of  the  lei;  are  fre- 
ritly  broken  simuttuneously,  the  fracture  r>f  the  fibula  being,  aa  a  rule,  at  u 
lovei  than  thut  of  the  tibia.     The  fracture  is  i^enernlly  situated  near 
(^^lion  of  the  middle  and  lower  thirda,  and  the  lower  frii^rmenri^  are,  in 
majority  of  casee.  dniwn  upwards,  behind  the  npiKT,  by  the  action  «if  the 
:'lt'ft  of  tht'  cjilf  ;  so  thai  the  cdwL*  of  the  tibia  projects  under  the  skin  and 
j»crforftl«  it.     In  certain  iu!*tances,  however,  the  dia'ctinn  of  the  iraotnre 
;b  tliat  the  lower  fra^  uent  rides  over  the  front  of  the  upper.     The  tibia, 
a  stronger  bone  than  the  hbula,  is  as  frei{nent1y  fractured,  owintr  to  its 
prote<:ted  from  Idows  by  muscles,  and  receiving  more  directly  all 
comniunicttted     to    the 
-   The  fractures  of  the  upper 
rt  of    this  l>ono  are  usually 
iTVT^,  and   are   cnu8i*d    by 
t    violence  :    tlioHe    of   the 
er  part  art  oblit|ue.  aud  are 
by  indirect  viuleuce.     In 
cases  the  obliquity  in  the 
\%  xtt  from  before  upwards  and 
;kirards,   and    this    increases 
t^'udency  of  the  lower  frag- 
uc   to  slide    up  1>ehiQd   the 
»per.       Th'i   slmrp    {toint    uf 

upfier  b*Mtig  in  front  is  very  apt  to  wound  the  skin  (Fig.  3!;j2f).     When 

th  bones  are   broken,  the   usual   siijjns  of   fracture.  snc)i    as  shoruning-, 

d  mobility  at  the  seat,  of  injury,  and  crepitus,  render  the  diag'nt»sis 

ia*7  :    but  when  one  bone  alone  is  broken,  it  is  not  always  a  very  simple 

natter  to  determine  the  existencv  of  the  fracture,  as  the  sound  bone,  acting 

ifl  II  eptiDt,  prevents  disptoeemont.     If  it  be  the  tibia  alone  that  lias  been 

irokttO»  the  fracture  may  be  detected  by  running  the  liutrer  alnu'/  thi*  subau- 

MMOUB  edge,  until  it  comes  to  a  point  that  is  somewhat  irrc^^alar.  pntly.  or 

coder,  wh^re  by  careful  examination  some  mobility  and  slit^ht  crepitus  may 

m  A?tL-cie<l.     When  the  fibula  alone  is  broken,  the  thiok  layer  of  the  p»eivueal 

oa**';U^  oviTliiying  it«  up|)€r  two-thir<U  renders  the  detection  of  the  fracture 

lirfirtilt.     It  can  u^rmlly  l»e  (Ktectcd  by  pressinjr  the  rtbiila  firmly  rowanls  the 

il.»>i.  Hh«n  the  patient  will  complain  of  pain  at  the  seat  of  fnicturc,  and  at  the 

a  click  may  be  felt  ;  by  shifting  the  point  of  pre-S:iua%  it.  will  be 

1  that  the  pain  is  always  at  the  ?anie  spot.     In  the  lowur  thinly  the 

.re  is  eauily  rec<>;rnizi>d  by  the  same  hil^us  that  oanir  in  fractured  tibia. 

I  If-  f[rnt  Atep  in  the  Treatment  of  Simple  Vnoomplicated  Fractares 

if  the  ]Leg  ii  to  placi*  Uie  patient  in  a  comfortable  p'jsition  wltilt;  the  stpUnts 

ire  U'in^'  prcptti\-d.     This  is  dot»«.'  by  flexiuff  the  hip  and  knee  and  laying  the 

luib  on  itrt  untL-r  side  with  a  soft  pillow  bulow  the  knoe.     In  ihis  way  the 

I  ii-  )■-•  of  the  calf,  which  are  the  chief  cause  of  displacenjent.  are  relaxed. 

lij  the  treatmrnt  of  the  fracture  many  kinds  of  apfmrains  have  Innm  used.     Id 

JM^   majority  of  cases  where   thcn^  is   but   little  diHplacemcnt  aud  swelling, 

xtiifUTf  le|?-Bphnti   (Cline's,  well    padded,  are   extremely   csuDvonieul).  are 
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t-eadily  iipplict]  iinJ  koep  the  Itonen  in  ^(>ij<)  uppi^ition.  The&if  tuny  be  k« 
for  tbi'.  HrHb  frw  days  till  nlJ  swellini^  Iihs  HiitMudcd,  whoii  thcj  may  1^'  rvpbonl 
by  i\\s:.  starchfil  nr  plaster  Imudtiijee.  Ill  frticturc  of  \\\v  ley.  iriduitL  ih* 
stAfchcd  baiida*rL*,  the  llavariuii,  or  Croft's  •»plint.  is  e8|H.*cially  applirable.  Tbf 
Atarched  banda^u  ^tiunld  be  applied  \\»  follows.  'IMio  limb  baviu;;  been  wWll 
covcrvd  with  wadding,  a  strung  soiiknl  {msCvboard  splint,  fuiir  iocbe^  bmail,^ 
id  loug  enoiipb  to  extend  from  nbovf  (be  knee  i<i  six  or  eight  iucheii  heymid 
'the  hwl,  should  be  applied  to  the  back  of  thv  lejir-  Tin-  proj-  ■  ^  i  iniiall 
piece  is  now  to  bo  turned  up  alon;(  the  &ole  of  the  fottt,  and  iv. 
luiaptcd,  one  to  eiieh  side  of  the  limb.  Over  this*  the  sturclied  Lmmiji^'e.  wiiirW 
or  double  aarordin;;  to  the  size  of  the  limb,  must  be  ti)k;htly  upjdied.  .Vflcrit 
is  dry.  about  the  end  of  the  second  day,  it  must  he  t^ut  ap  and  rir-aiijitftrd, 
and  the  patient  may  then  ualk  ou  crut^'hes  with  the  limb  sliiui;  in  fMUt  "f 
him.  AnujhCa  spiwi  is  another  apparatus  frequently  used.  It  c^tusiuli*  *.^i  ^ 
inick  splint  of  tiutied  iron  with  a  fooL-picf-e  exlendini:  fronj  just  abort-  the 
knee  to  ilje  foot.  Two  wooden  8i<le  splints  are  then  applied  and  the  wfcoli' 
slang  in  a  cradle.  Ilclrttf/r/<*s  itpUnt  {YS^.  2Haj  may  he  fonnd  of  »ervi«  a 
the  earlier  periods,  if  there  l>e  much  ecchymosis  or  extnmwiition,  as  it  kerp 
the  limb  in  an  easy  pojfition,  and  idlows  the  ready  applieution  of  cvuiHirauuf 
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lotions.  Id  applying  this  splint  the  angle  at  which  the  knee  i*  fixed  Biaitll 
^^t  at  which  the  projection  of  the  lower  end  of  the  up|ier  IViiirmcrit  of  th«  ttbii 
■m;*  least  markt^d.  The  foot  mnst  be  eoverwi  widi  a  Hannel  stu'k,  «*HI»»TI 
on,  from  the  heel  of  which  u  tape  passes  by  wiiich  the  foot  can  Im^  ^lunij  npWn 
«cnew'  in  th(»  foot-piece.  .Vft^r  extension  has  Ivcen  made  I  prefer  to  p«w»»^ 
tnms  of  u  roller  through  the  extension  slits  on  each  side,  so  as  to  vVm  ^ 
«pacc  alx»ve  the  heel,  and  thus  prevent  the  foot  falliui:  bju'kwards  if  the  i"^ 
pension  by  the  sock  and  tafKJ  should  yield.  The  splint,  as  oriiriDHlly  d««iirM<l* 
was  Rcrewetl  to  a  block,  but  it  will  Ite  found  to  ^'ive  nmeh  mor<  '*  ^ 

the  whole  apfianitus  is  swnn;:  in  a  Salter's  chm lie  (Piu-  -•**).      I  i» 

«if  fmciiire  of  the  bomii  of  the  lug  Mclntyn-^s  apjmratns  is  not  applif*!*** 
This  1H  mon!  partiridarly  the  case  when  the  fracture  is  veiy  <>h])qii«.  tn» 
above  downwanU,  and  from  l>efore  Uickwards  ;  in  these  mitmffistAiwti  tk 
frHifinont*  cannot  Ik*  brought  into  j/oimI  jMwition  so  Ion*:  ha  the  limb  is^ 
e\t*'uded  and  renting  on  iu  posterior  surface  :  the  l»ones  ridinr  coosidoaWy* 
and  one  or  other  of  the  fractured  ends  often  pn-ssinj;  n|K»n  the  skin  in  sW* ' 
wny  aa  to  thrt>aUni  nUreration.  In  these  cases  division  of  the  C^udo  ^ciiU** 
boK  In'en  n-commcnde*!,  with  the  view  of  removing;  the  influt-ncc  of  tno<«k 
contraction.     This  ap(>ears  to  me,  howerer^  an  unnecessary  proofidofit,  »ad  ctf * 


COMPOUND    FRACTURE    OF    TIIilA, 

rni^wiwi  nut  sucnrssrtil  in  sumv  cust'S  hi  wIiIl-U  I  j>ractis«.'(i  it :  fur  altbon^h 
the  (emlfjit  was  exceedingly  tensL*.  only  temporary  Ix-iiotit  resulted, the  displtioc- 
meut  rvtarniDir  nnder  the  inHiicjn^eof  the  other  mnsclcs  infi<'rtcd  into  tht*  toot. 
In  thtj*c  cases  the  bone*  muy  usually  be  hnjuijht  into  irood  i)0?ition  by  flexinj; 
the  thijrh  well  npon  the  abdomcu.  iind  the  leer  upon  the  thij»h,  and  then  laying 

tt  limb  on  its  oiU-<.'r  si<le  fm  a  wiKxlfii  loir-pplint,  provided  with  a  pntjx^r  Toot- 
s,  and  keeping  it  fixed  in  this  position.  In  moat  oji.si;fl  the  swin^MTodlc 
(Pi<j.  '2^\\  will  be  found  u  useful  uiid  very  easy  apparatus.  In  Sdtne  fmctun'S 
4>f  the  le*^  in  ti»e  upper  third,  the  lower  eu<l  of  the  upywr  frajroiont  projects 
iiotifiiderably,  and  canaot  be  brouf^ht  into  pmiH^r  position  .so  lon^  as  the  knee 
is  kept  iKmt :  but  if  it  Ikj  extended,  so  as  to  a-iax  the  extensors  of  the  tliijjh, 
the  bone  is  readily  brought  into  good  positiou.  In  fractures  of  the  lej;;,  as  in 
til  injuries  of  a  simitar  kind,  no  one  plan  of  treatment  should  be  adopted  ex- 
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[urivcly,  bnt  the  means  emplQr}'ed  should  be  varied  according  to  the  pecnliari- 
«  of  euL'h  case. 

In  thi-  mana>rfuient  of  fr.K'turcs  of  the  lef^  anywhere  near  the  ankle  the  foot 

itiuld  be  tairefully  kept  ufi  nearly  as  possible  at  ritrfit  angles  to  the  lejr.     If  it 

»llovro<!  to  drop  ito  tliat  the  toes  point  downwards,  the  stiOness  that  ulway*^ 

>W8  fmctare  in  this  region,  will  fix  it  in  that  [K«itiou  for  some  time  after 

fracture  is  united,  and  until  the  false  position  is  corrected  by  forcible 

iMii  and  ruhitinjr,  the  patient  eann<it  use  his  le^  for  walking. 

Period  of  Union. — The  time  at  wliich  all  itrtificial  support  may  be  dis- 

I^RMrd  with  is,  when  both  Itonos  are  broken,  H  weeks  ;  if  the  tibia  alone  is 

frat'tnnfK  7  wi-eks  :  if  thf  Hltula  !i!nm'.  W  weeks. 

ComplicatioxLa  of  Simple  Fracture  of  tlie  Leg.  -In  addition  to  tlie 

YxtoiplicutKtns  common  to   all   fractures,  those  of   the    leir   an*   iK-'casiotuilly 

iti-cndc-d  With  injury  to  tiie  main  vi-s-sels.     The  conseipiences  of  this  accident, 

id  iUn  trcntment,  have  already  been  discunsed  (see  ]>.  ri47  ^/ wy.).     Venous 

ibosis  occurs  more  commonly  during  the  treatment  of  this  fracture  than 

yf  other  (see  p.  hUi\\. 

Oompouid  Fractures  of  the  Tibia  are  of  more  fr-eqnent  occurrence  than 

imikf  injuries  of  any  otlur  bono  in  the  b<Hiy.     Tliis  is  owing  to  the  thin 

ig  of  vift  parts  over  the  anterior  and  inner  as|icct  of  the  bone,  and  to 
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«m'  xsk  cnrf ore  DmaUT  bvinFT  oblique  ;  go  thtit  t lie  Kharpiv  poiiitt'd  end 

t  is  likely  to  be  thrust  throiiirb  the  inteLTiiiiient  when  thf 

«f  tlie  iinib  falls  barkwurds  iis  the  injnrofi  pcrRon  uttcmpts  thrift- 

tmatd  from  the  ground.     Tbo  I'mctui'u  muy  ulso.  of  cuarac^  bereo- 

br  the  same  direct  riolence  that  breaks  the  bone.    The  tnit- 

becunedout  accordiii*ir  to  the  principleB  set  forth  on  p.  r»47  W  «}. 

ftom  one  of  the  main  vcflAel?  is  a  nire  complication  and  miui  be 

iccordiDi;  to  the  rules  laid  down  on  p.  .'»:>;>. 

in  the  Vicinity  of  the  Anlde-Joint  are  among  the  Doit 
injuries  of  the  bones  of  tho  lower  extremity.  They  arc  usually  oooi- 
by  twist*  of  the  foot,  by  slipjiinjr  off  the  kvrb.  by  janiping  fntm  a 
CO  tl»e  jjn»und,  or  od*  a  oarriajje  in  rapid  motion.  They  are  iwuaIIt 
associated  with  severe  strain,  or  even  tlialowition,  of 
the  ankle.  Twist  of  the  foot  in  these  cases  iumbi  not 
lie  confounded  with  dislocation  of  the  ankle.  Iti  a 
twiet  the  foot  carries  with  it  the  lower  frajfinent*  i>f 
the  leg-lK>ues,  and  the  malleolar  arch  in  a  m'^rc  or 
less  perfect  stat<'.  In  a  diskK;ation,  the  fixit  is  tlimrn 
tint  from  nnder  this  arch.  The  twist  of  the  fmtt  ii 
iilniimt  invariably  (iutvvai*<ls,  with  the  inner  side  doini- 
wiinls  and  the  outer  edge  turned  up,  and  the  xole 
uHuidly  remains  in  this  direction,  th<jut;h  not  alwaj* 
to  I  he  extent  I  Imt  T^upuytren  states,  und  the  inner 
malleolus  pnijects  under  the  skin.  Mont  iM»mmonly 
the  toc8  Hix'  turned  somewhat  outwards,  and  thetieel 
inwards. 

Fractures  of  the  lower  ends  of  the  tibia  &ud  fibtilu 
present  four  distinct  varieties  in  degree  : — 

1,  The  tibula  may  be  brukeu  at  its  weakest  point, 
two  or  three  inches  above  the  malleolus  exteruQ*,tbf 
deltoid  liganu;nt.  btinp  either  stretched  or  torn. 

2.  The  fibula  may  be  fractured  nhont  three  inch* 
above  tlie  ankle,  the  tip  of  the  mallcoUis  int*TDii* 
bcin^'  splintered  oil*  as  well  (FiffH.  2.H.'i,  :?.S«).  Th'* 
coustitut<?8  the  form  r»i' injury  calleil  Pott's  Practar*. 
and  is  perhaps  the  moat  common  fracture  in  this 
ail  nation.  It  very  fivtiuently  becomefi  com|Hjuml,  tl* 
tharp  eilgre  of  the  root  of  the  inner  malleolus  cuttiitff 

thnnijrh  tbo  skin  as  the  foot  is  twisted  outwards. 

Jl.  Th»'  libidn  maybe  fnu*tun.Ml  about  three  inches  alxive  the  ankle. ui^ 
the  lower  cud  of  the  tiitia  at  the  same  time  may  be  splintered  otF  in  an  obliqW 
dirrotton  fivm  without,  dfwnwanis,  and  inwards  (Fig.  2H7), 

I,  *rhe  iulvrnal  malleolus  may  alone  be  broken  off",  the  fibula  rcroainiir 
Nound,  Imu  <inc  tif  the  divisions  of  the  external  Iat4.'ral  litratnent  beiiif^  corn 
lltroui;h. 

The  Signs  of  these  fractures  vary  somewhat  according  to  the  bone  thut  ^ 
iMjuitHl.     >Vhen  Uic  fibula  alone  is  brokeu,  there  is  bnt  slipht  displacement  ^^^ 
the  tsnix,  liut  tlion*  im.'  f^reat  pain  and  much  swelliii^r,  witfi  fx^rbaps  indisti^^ 
cTi'piiuti.  and  irrejjulitrity  of  outline,  at  the  seat  of  fracture.     When  thv  it>^** 
part  of  tl»e  libulo  is  broken,  pain  is  produced  at  the  firactured  part  by  s»J^t^e»^^ 
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bones  of  the  le^  tojrelher  at  a  point  distant  from  tlic  aeat  of  injnry.    If 

tip  of  the  inner  mnlleolns  he  broken  i>ff  as  wull,  ihin  may  he  ascertained  by 

lin^  the  depression  abitve  the  detached   (Vngiiit-nt.      In    these   cases    the 

>itu8  is  more  distinct,  und  the  dig|)laeeinctit  of  the  foot  is  much  more 

*ked,  the  Hole  bein^  turned  somewhat  upwards   and  outward^  and    tho 

lent  resting'-  npiin  its  inner  side.     This  peculiar  twist  of  the  tuot  with  its 

IX  edf^  tniTied  np,  and   the  inner  side  down,  is,  when  present,  a  raoet 

'istic  sign  of  Pott's  fracture  ;  but  many  cnses  occur  in  which,  althoujjh 

les  ai'e  bmken  in  the  game  place,  the  peculiar  deformity  i.s  abtitent.     lu 

in  which  the  i<mcr  end  of  the  tibia  i.«  obliqnely  splintered,  us 

as  tlie  fibuUi  broken,  there  are  not  (mly  tlie  ordinary  signs  of  fracture, 

aversion  of  tho  foot,  but  the  malleoli  are  widely  separated,  giving  an 


1^,  so.  -  l*tiU  •  FniPliire. 


yxt.  Sit;     riii  'iir.  ..r  i)h>  \jt%»t  Krt<l 
of  lli«Titii»iUHlFilMiU. 


nutco  of  increase  of  breadth  to  the  joint  ;  crepitus  ia  readily  felt,  and  a 

r»*^i"o  o;ni  bo  |icrceived  cora'8|>«:»ndin;;  to  tlie  line  i\{  fracture. 

Ijl'he  Treatment  of  these  aises  is  always  troublcfiomi.*.     In  consequence  of 

■  swelling  and  inflammutioa  that  usually  occur,  it  is  often  almost  impissible 

ludce  ont  the  exact  extt:'nt  and  direction  of  the  frflcture.    The  difficulty  of 

jHbent  is  greatly  increa8e<i  by  the  email  Bixe  of,  and  short  loveracfe  afftmled 

,  the  frai?meiiU :  and  so  gri-iit  is  it,  that  in  some  cases  the  displacement  cannot 

completely  overcome   by  any  amount  of  skill  and  |)atience.  but  a  certain 

^ne  of  deformity  resulU,  leaving  a  weak  and  painful  joint,  the  mobility  of 

lich  \%  aeriiMisly  impaired. 

3f  the  fracturi'  results  from  direct  violence,  there  will  be  a  irood  deal  of 
|lliii4£  fr^tra  ecchymohis  and  iiitlammntory  exudation  ;  this  will  rer|uire  to  be 
kduccl  by  tht^  conlinutjus  a[)[tIication  of  cold,  and  thu  Hmb  shoidd  be  laid  on 
Kjlint.  If  ihenr  l»c  bnt  little  swelling,  and  tiot  much  displacement  of  the 
ibo  treatment  may  Ix^sl  l)e  conducted  by  the  immediate  npplicntion  of 
he<I  or  pliwtcr  bnndnge.  When  there  is  t<Ki  much  swrlhng  for  this, 
tt  of  the  foot,  perhaps  the  best  treatment  is  to  put  tlie  limb  ap  in 
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latpral  Ic^-splinU,  with  ructani^ular  f4K)t-picccs.  and  swin^  it  in  a  vndk.  I 
have  foiiod  the  eplint  shown  in  Ft}?,  T6>^  a  vi^ty  useful  appitunre  in  ca«s  o1 
fracture  <>i  the  bones  of  the  Ic^.  ono  or  boch.  in  their  lower  thinl.  Thn  appantn 
consists  of  an  ordinary  lei;-splint  cut  iicr'>rts  at  iLc  upper  part  of  the  b»w 
third,  the  two  pieces  Wiij;  united  (»y  a  dutible  rark  jind  pininn.  The  Tario* 
dispIocenitnUf  that  are  apt  to  occur  with  fractures  lu  (his  situation  can  thui  be 
cnnnttracted  and  corrected.  It  is  in  cases  of  fracture  of  the  lower  tliiri  of 
the  ffbuhi.  with  displacement  ontwards.  or  of  both  bonea  low  down  with 
U^ndenry  to  displacement  backwards^  that  this  spliuL  will  be  found  nxd 
useful.     It  may  be  applied  to  either  side  of  the  leg.  as  seenij  beat  to  «ott 
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the  case  in  qncstion.  Whatever  apparatus  is  used,  care  moat  lie  takeu  ^ 
keep  the  foot  at  a  right  angle  with  the  le^;.  If  the  toes  be  allowed  to  {Mint, 
it  will  be  found  that  thero  is  in  some  caties  a  tendency  for  the  aittragaltu  to 
roll  forwards,  as  it  Arere,  from  under  the  malleolar  arch.  In  i»ther  insuncei* 
a^nin.  on*'  "f  the  sharp  anjrnlnr  frajfrnenta  connected  with  the  bc»nc  maj  \» 
pressed  forward?*,  and  uniting  in  this  position,  '^ive  rise  to  ponui*a«nl 
deformity.  But  whatever  ajn-  be  employed*  or  apparatus  applitiJ.  it  will  W 
found  imprtssible  in  some  casop  to  replai^e  one  of  tlio  thin  angular  fraKinrat^ 
if  it  l>econie  twiated  on  ita  axis,  and  project  sharply  under  the  skin. 

If  the  f(K)t  be  twisted  much  outwards,  its  (ifteii   happens  in   PoU\  frsctnr^. 


yi|(.SW.— Appl^tlon  of  lhi|ni)-1mr«  8|>niit  In  PuU'«  PrarUU*- 

£h^miftrm*/>  tplittt  may  bo  a]>plied  to  the  inner  side  of  the  limb,  to  eonnvn^ 
the  diaplaroment  (Fijr.  '2i\'.i^.  In  iipplying  the  apparatus,  Uirw  points  tff{^^ 
attention:  I.  The  pad  sin  mid  Ik*  folded  dtmble  at  the  lower  end,  aod  ui< 
dea(u;nd  lielow  the  upper  frajjmeni,  so  aa  to  f<irm  a  fulcrum,  acroaa  vhirii  ^ 
frxit  nmy  U*  drawn  to  ihr  inner  side.     '2.  The  buiiduire  mIih:!  '  '    *  trt 

to  the  npp*'r  purl  of  the  hfilinu     It  should  not  lie  rurhi-d  ii  '^* 

temtiimto  just  lailow  the  flexure  of  the  joint,     Jl,  Th<^  kuiv  si  "^ 

ao  as  to  flex  the  le^  on  the  tbii:h.  and  thus  relax  thomnsciL^v;  .■'''• 
which,  by  lirawing  up  the  heel,  tifler  a  serious  obataclo  to  the  nLtintciuuiff  (^ 
Che  foot  in  a  good  poBition.     Much  stiflrKss  is  always  left  after  ontafi  ^ 
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■kon  plucf,  the  linkle  reniaininj;  rigid,  wcak^  aTiiI  useless  for  u  loTijj  time. 
iTht-ii  this  fracture  o<:cnrs  in  iiilvnn<*e<l  life  the  mobility  of  the  aTiklf-joint  ia 
hrely,  if  cvi^r,  rcj^uiiied,  and  Iftujoness  is  t[ie  ulnnist  iiiovitahle  ixsiilt.  due 
fbrtly  to  adhesions  in  the  fllieathn  of  the  tendons,  partly  tn  Honie  sli^^ht  dis- 
placement of  the  artiouliir  stirfares.  hi  such  cases  wrenchins^,  followed  by 
3iv(i  mtition,  donrhen  aod  frictions  muy  do  iniich  to  reston)  motiility. 
Jliipuytren*8  Praotore  owee  its  name  tu  tlit-  Siuvoon  who  tirst  deeuribed 
in  IKld.  The  injtiry  reseinhlrs  I\)tt'H  fnieture  in  its  mode  of  iM'CMluclion, 
iajr  cnused  by  forriblu  eversion  of  the  foot.  It  differs,  hnwever,  in  the  hv/t 
that  wide  separation  of  the  tibia  and  fibula  occurs  as  the  result  of  ruptuiv  of 
the  inferior  tibioJibniar  Iftraments,  or  sepnration  uf  that  part  of  the  lower  end 
of  the  tibia  to  which  they  are  attached.  The  tifmla  t>efn^  fractua'd  nboiu 
tliree  inches  from  its  lnwcr  cud,  the  h)Wer  frajti^ment  with  the  foot  is  forcibly 
driven  outwards,  so  that  tlie  articular  surface  of  the  ufitrajrahis  is  coiupk-tely 
■iBplaoed  upwards  and  outwards  from  the  surface  of  the  tibia.  This  vuriety 
■f  fracture  is  extremely  mre.  and  Diijtuytren  described  only  two  examj)le8.  [n 
ajvecimen  in  the  London  Hospitrtl  MiiKcum  the  fracture  was  compound  and 
Uc  to  the  fall  of  a  heavy  weitrht  on  the  foot. 

The   Trt'ftttiirnf  must  be  cairied  out  on  the  same  lines  as  that  of  Pott's 
ictnre. 

Fracture  of  the  Internal  and  Hxternal  BCalleolus  orcasiou ally  takes 
lace,  witli  great  disph»eeuienL  of  the  foot  backwurdi!.  Jt  iriosfc  fre<|Uu?iL]y 
ura  from  cutchinj^  the  heel  hi  runuin^^  down  stairy.  The  displawimfut 
kwards  is  aonietiuios  not  sqvj  evident,  as  the  malleoli  huviui:  ^uiie  back 
rith  the  bonea  of  the  tai-sns,  the  ai»pearam;es  arc  very  decc(itivc,  and  the 
fttient  may  thus  be  left  with  the  toes  |>ointed  down  and  au  almost  useless 
)ot.  It  is  a  good  nde  in  every  case  of  fracture  near  the  ankle  to  l<x>k 
tecially  for  displacement  backwards,  even  if  there  appear  at  first  sight  to  be 
lone,  as  it  is  not  nncummonly  overlooked. 

Trvahnent. — This  displact^na-nL  rnuy  he  treated  by  the  application  of  (he 

ointed  splint  above  niintioncd  ( Ki^'.  :i3H).     St/me^n  anterior  splint  may  be 

used.     This  is  a  straight  splint,  lon^  enough  to  reach  from  the  head  of  the 

tibia  to  below  the  foot  ;  iU  lower  exti-emity  is  cut  our.  into  a  deep  hor8esh4)e- 

ahaj^ied  notch,  wide  cntMiifb  tu  tsike  tlic   instep  between  the  two  pronjjH.     Jt 

must  be  padded  with  a  difuble  pad,  made  of  two  rolls  of  ci>ttt)n-wool  in  calico  ; 

ihese  must  He  one  on  each  sido  of  th--  spine  of  the   tibia  to  protect  it  from 

resBure.     Tlie  splint  is  then   firmly  bandaged  to   the  anterior  aspect  of  the 

g,  and  tlie  foot  is  drawn  forward  by  bnndn^'es  pimsinjj  round  the  prongs  and 

nder  the  heel,  the  bee!  beinjr  protected  by  a  thick  soft  pad. 

Compound  Fracture  into  the  Ankle-joint  ih  necessarily  a  dnn<;erons 

jcident.     In   this  injury,  the  cd;^^e  of  the  frriiturt'd  bone  cuts  throu<ih  the 

itegument  by  apparently  a  clean  and  simple  wound,  but  the  subjacent  areolar 

isue  is  often  widely  torn,  and  the  deep-seated  mischief  may  hu  far  more 

^enaive  than  the  Surgeon  would   be  led  to  expect  from   the  external  np- 

■UBpnces.     When    the    wound    is    made   by   the  sliiirp  edge  of    the   root  of 

HB^Dalleolus,  as  soon  ils  the  foot  ih  replacid  ami  tJie  ti'usion  on  the  skin 

Bused  by  the  aversion  is  relaxed,  the  opening  no  longer  corre^pond8  to  the 

■Wat  of  fracture,  and  consequently,  if  dccnrnposition  of  the  discharges  takes 

i>iace  and  the   joint  becomes  filled  with  st[itic  matter,  there  is  no  efficient 

eazis  of  draiiiage,  and  suppuration,  nith  ^reat  teuj-iou  and  deep  burrowing 
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pas,  ensue«  ;  the  ankle-joint  is  destroyed  and  secondary  ampntalioQ  * 
becomes  necessary.  The  injury,  however,  in  usnally  recovered  from  with 
and  \\w^U\\  limVi  when  the  piitieiit  ia  rotini:  and  of  Hoiind  CMti^icutioa, 
the  dunirera  uf  inHatumuliun  and  suppuratiuu  uri*  iruurded  i^^iiinst  hy  the 
estuhliehmeut  of  |;^ood  draiun^e,  hy  the  prevention  of  de('«>ui(HiftitJrai.  luid  hy 
perfect  rerit.  As  ai^  advaucem,  however,  and  the  constitution  becomes  1j. 
less  is  to  be  expected  frtjm  conservative  surgery.     • 

In  the  Trmtmrtit,  tlie  coiirp*.*  to  be  jjnrsued  will  dei^end  upon  the  ejtl 
the  injury.     If  the  fracture  ^H.•  not  much  comnninuted,  tlie  wound  in  ihit 
parts  clean  cut  and  hut  inoderatv  in  extent,  and  the  lar^'  ve8w?l«  of  th«  f 
uninjured,   an   attempt   should   bo   made  to  save   the   limb.      Tb«   w 
and  the  joint  must  be  carefully  cleaned  with  an  efficient  antisepcic.     If  thp 
draiua^   be   insufficient   the    wound   may   be    enlary^ed   in   such    a   way  as 
to  provide  free  exit   for   tlie   discharges   from   Udiind    the    malleoliu ;    any 
splintered  fraj^menttf  must  be  removed  and  the  wound  left  ojwn  to  hral  \ 
granulation,  siime  form  of  antineptic  dtxsfting  l>ein;:  applied.     The  limb 
bo  Hrmly  fixed  on  a  splint;  as  a  rule  a  lateral  splint  applied  to  the  side  oppoait 
the  wound  will  be  found  the  most  convenient.      If  the  wound  L*  on  the  inner' 
side,  ns  it  almost  ahvavs  in,  the  Umb  must  bo  flexed  and  laid  on  it*i  onter  side; 
should  it  l«e  on  tlie  outer  Hide  it  may  be  swung  in  u  Suiter's  cradle. 

If  there  l»e  threat  comminution  of  bone,  with  dislocation  of  the  foot,  avl 
perha|)6  rupture  of  the  posterior  tibial  artery,  m  • 
person  at  or  beyond  the  middle  period  of  life.  aui|iittft- 
Lion  should  be  practised.  In  a  yonn^  subject,  rff» 
such  a  serious  injury  as  this  niriy  be  rwovcixd  fToiD, 
if  the  Surgeon  remove  loose  fragmenea  and  saw  sff 
the  splintered  ends  of  the  bone. 

If  much  of  the  tibuta  shonld  require  renoTiL 
Stromeyer  recommen<led  ibiit  the  limb  shoitU  b* 
amputated  instead,  lest  a  nseU-ss  fool,  :it'  li  a 

kind  of  vuliius,  be  left.     lint,  in  childi*  asp 

subjects,  this  inconvenience  and  deformity  niaT  bt 
overcome  hy  mechanical  means  ;  and  the  prnhslrilHy 
of  its  (KTum*nee  would  not.  in  my  opinioti.  jaaCif^ 
utiiput^tion. 

In  badly  aet  fractures  near  Use  ankle-joiat 
{rn'at  deformity  with  mnch  im|mimient  of  wwt  rtf 
the  foot  may  result.  In  these  curis  the  inner  msflouiM 
will  be  found  to  pr"ject  jfreiuly,  the  6buhk  (o  t* 
curvfd  inwnrds  above  it«  low- ' 
concavity  aUive  the  external  ni 
^  '"''  Iti^  turne«I  sumewhat  outwards  ( Kig.  24<».    1  hiw* 

two  such  cases  snc^ietMk'd  in  nnnoWog  th*  M<^miif^ 
a  considerable  extent,  even  after  m  Ifiigthcned  a  perifxl  as  two  yran^  Iff 
dividing  the  Hhulu  sidH'UtrtUronsly  with  a  narrow-blnded  saw  at  tlie  seii  <*< 
ereatirsL  roni-nvity,  forcibly  adducLiui?  the  foot,  and  then  jtuUinj;  Wp  ^ 
fractnre  in  a  Dnpnyin-n's  splint. 

KBJKTeHKM  OF  TiiK  B(»»  oF  THK  Fo<>T  nlmnst  invNtiably  rwnlt  fr* 
dire<^t  violence,  and  are  nsutdly  accompanied  by  bruising  snd  iojary  «rftl»e*^ 
pftTU :    h^uce  much  displacement  is  rare,  and,  when  the  fractnrft  i»  star|i^ 
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lisartjuulatiou  at  tlie  aiikk'-juiiit,  ur  iimputaLion 

^^in  the  lower  third  of  the  Iejr*acconlinff  to  the  extent  and  severity  of  the  injury, 

Tbo  Os  CalcU  may  U?  broken  by  direct  violence,  as  when  a  person  jump- 

^injr  from  ii  heiirht  alights  fircibly  tm  his  heel,  and  tliiis  fractures  the  tmrie. 

H  lu  ihi*  way  the  Umc  may  be  simply  broken  across  in  front  of  the  ligamentH 

^■Dvithouc  displacement.      I   have,   however,  seen   Ujth  cnlranea  RJnittered  to 

™  |»cceii.  in  the  case  of  a  lady,  who  falling  from  a  window  ou  the  third  storey, 

ali^hUKl  on  her  hcf^ls.     In  some  rare  cases,  by  tlie  powerful  contraction  of  thu 

mtuclta!  of  the  calf,  the  posterior  ])art  of  the  os  calcia  is  torn  auny  from  the 

rest  of  the  bone. 

Sign*. — Wien  the  os  calcis  is  broken  through  at  the  posterior  part  b<.>hiud 

ithe  insertion  of  the  lateral  lig;ameuts,  the  detached  fru^mient  will  be  drawn  up 

[•by  the  action  of  the  calf  muscles.  Bat  when  the  fracture  occurs  across  the  body 

^'f  llie  bone,  no  displacenient  can  take  place,  owiii(;  to  the  lateral  and  interos- 

;oug  ligamenta  keeping  the  posterior  fni*rnient  in  [xjsition. 

In  the  first  form  of  fracture,  the  yinin,  swellin*,',  flfittcninr;  of  the  heel,  and 

Ippominence  of  the  malleoli,  indicate  the  nature  of  the  injury,  even  though 

rrepitas  be  wanting.   In  the  second  variety,  the  mobilityof  the  fragment,  audits 

■projection  posteriorly  owing  to  the  action  of  the  muscles  uf  the  calf,  point  to 

ilhe  existence  «tf  the  fracture,  which  is  couHrmwl  by  the  occurrence  of  crepitus. 

the  Trmhwiif  of  these   injuries,  keeping  the  part  fixed  by  means  of 

iges  and  splints,  with  due  attention  to  the  rolaxntion  of  the  musclos 

attached  to  the  teudo  Achillis,  by  flexing  the  leg  and  extending  the  foot,  is  all 

that  can  \je  done.     In  the  separation  of  a  small  fragment  by  muscular  action, 

union  will  probably  take  place  by  librous  tissue,  but  in  other  CASes  by  bone. 

The  Astrag'alaa  alone  is  rarely  broken.  Ten  cases  of  this  injury  have  hccu 
eollectiMl  l)y  Aloimliou  :  in  nine  the  fracture  itcrnrred  from  falls  from  a  heigbr. 
<in  the  foot ;  in  one  only  from  direct  violence.  I  have  seen  two  cases  of 
fnotars  of  the  astragalus  without  implication  of  the  other  tarsal  tiones.  In 
ooe  case  it  wm  the  result  of  direct  violence;  a  cart-wheel  passing  over  the 
ki0t  occasioned  a  fracture  of  the  astragalus  through  its  neck.  There  was  no 
mat«riAl  displacement,  but  the  line  of  fnu-ture  could  readily  Ije  felt,  and 
crtptl4i«  WfiB  very  distinctly  elicited  on  flexing  and  extending  the  foot.  No 
N*tteT  treatment  can  Ik?  adopted  in  such  a  case  than  the  stan^heil  or  [ilaster 
[huidage.  In  the  other  ease  the  fracture  was  the  result  of  indirect  violence. 
It,  a  man  about  Si)  years  of  age,  falling  from  a  height  of  about  eight 
id  fJigliting  on  his  feet.  Here  the  fracture  wiut  evidently  ooc^Mioned 
by  tbr  nmlleolar  arch  being  forcibly  driven  downwards  ou  the  foot,  so  that  the 
^Jk^ftgalos  was  broken  transversely  just  in  front  of  the  surface  thnt  articulates 
^^^k  ilie  tibift — the  line  of  fracture  running  obliquely  downwards  and  buck- 
BRrd^  so  that  the  whole  of  the  upper  and  f>oflterior  |>art  nf  the  bonu  wu.s 
^i«C«cbed.  This  large  fnigment  was  driven  outwards  and  backwunls,  so 
^  tu  lie  between  the  filuda  and  the  tend<»  Achillis,  laot'nitiug  the  skin  to 
extent  of  tttntut  one  inch  longitudinally,  and  projecting  througli  the 
rpefiiDg  thus  made.  The  foot  presented  a  singidar  degree  of  deformity, 
ia  nfpresented  in  Fig.  :;41.  The  outer  malleolus  projected 
ly  :  uid  immediately  bi'hind  this  the  displaced  fragment  could  be  fek 
%nd   avcn   partially  protruding  through  the  rent  in  the  skin.    The  inner 
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malleolns  wan  depressed  ;  there  was  a  deep  hollow  below  thVs.  Thi*  ok  caJd< 
wnaapparently  turm.'d  somewhat  towards  the  inner  side  of  the  fcH>t.  Thefli)lc«* 
arched,  the  skin  much  wriukletl,  and  the  great  toe  forcibly  flexed.  Then.' 
deep  transverse  furrow  in  front  of  the  unkle-juiut.     Seein-j^  the  hofieleusw 

reduction,  or  rather  the  imijriMibility  of 
maintaining  the  displaced  fragment  ta 
position,  I  enlarjfed  tlic  openini;  tlirooitb 
which  it  showed  it«eU'»  ami  then.  Bcixiop 
it  with  stronff  forc^pH,  twisted  it  <icl. 
dividing  the  ]i<;amentuits  connexions.  Ttw 
-^         ""^^  case  was  then  treated  as  one  of  oonipouD*! 

fB^  y^'^v^^  dislocation   of  tho  ankle-joint.     About  i 

month  after tlie accident.  th(.'  '-dof 

pyaemia ;  and  it  was  then  1-  >  tl» 

anterior  ]>ortion  of  the  a8tra<^ului4  hadbetn 
splintered  into  seven  fragmeulA,  wbidi 
were  retained  in  place  hy  the  pressarei^ 
tiic  surrounding  parts.  No  other  IxKieof 
the  tarsus  was  injnn?d,  nor  was  the  millfr- 
olar  arch  fractured.  Of  tliis  splintering  of  the  anterior  fragment*  there 
evidence  during  life  ;  nor  was  there  any  reason  to  suapect  it,  a&  ihet^' 
neither  crepitus  nor  displacement  The  extent  of  the  fnicture  nhowcd  tl* 
immense  force  wich  which  the  malleolar  arch  hail  been  driven  downwifdnii 
the  astragalus  by  the  weight  of  the  patient's  body. 

The  only  similar  case  with  which  I  am  ac<)uainted  is  one  recorded  kj" 
Morris.  Jn  this  the  displaced  fragment  did  not  occasion  a  wound  of  die 
integument.  It  was  excised  owing  to  the  )m|Mxssibi1ity  of  itKlocing  it ;  bat 
caries  of  the  remaining  part  nf  the  aatrogalns  and  other  tarsal  Umeft,  rendcnd 
amputation  of  the  fuot  necessary. 

Tiie  other  tarsal  bones  are  verj*  rarely  frncturi'd,  exct.'pt  in  cnishts  or  gvv^ 
ftliot  injuries  of  the  foot.  I  have  seen  the  Scaphoid  rraclured  in  tbe  d* 
of  8  man  who  fell  down  the  shaft  of  a  lift  at  an  hotel,  about  (tO  foot  daif. 
receiving  fatal  injuries  to  the  chest  and  spine.  He  apiwarwd  to  l»w 
alightr^l,  in  the  tirst  instance,  on  the  right  foot,  the  o«  calcis  of  which  W 
extensively  fractured,  and  the  scaphoid  broken  acroM  without  ditplicenMBt* 
tlie  astragalus  l)eing  uninjnred. 

In  all  cases  of  fracture  of  the  tarsal  bones,  whether  simple  or  oompMB^ 
with  BO  much  displacement  as  to  render  reduction  difficult  and  its  nniJlililO"'' 
impossible,  the  best  couree  to  l»e  pursued  is  to  cut  down  upon  and  remowt* 

displacrd  fl';i;;nu'iit. 

Fractore  of  the  Metataraal  Bon«i  usually  occurs  from  tltroci  rluk"* 
Hs  by  the  passage  of  the  wheel  of  a  cnrt  or  milway  carriage  over  the  M» 
And  is  then  attended  with  so  much  laceration  and  bruising  of  the  soft  p^ 
not  unfrofpiontly  to  render  amputation  neeesaarj.  I  have  in  one  iultf^ 
known  the  three  outer  metalnrsal  bones  bnikeu  by  a  pt^i-  -.•ing  ft* 

u  height.     Hui  most  eommnnly  their  elasticity  saves  tb'  iliaafll^ 

joint  gives  way  in  such  an  accident.  There  is  lint  little,  if  anjt  dtsplaotff 
in  lhe«c  casi'S :  and  uitle^  the  soft  parts  Ite  so  damaged  aa  to  r«|>''* 
amput^ition,  the  8Up(M<rt  of  a  starched  or  phister  bandage  is  BnaUf  ftU  ^ 
treatment  that  is  neceisarj. 
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DISLOCATIONS. 

iPixliyr/ifum  JB  tlic  more  iir  less  euddon  nnd  complete  displacement  of  ono 
iif  the  Imnv  strnctnres  of  a  joint  fmm  the  other.  In  the  Imll  nnd  scieket 
jointe,  as  the  hip  nnd  shonlder,  tfie  osseous  structures  are  coiuplelel)-  separutetl 
from  one  another,  thu  diHlocation  then  bein^  Complete.  In  the  hiu^^e- 
joiata,  as  the  elbow  and  knee,  the  osseous  surfaces  commonly  remAin  partially 
i:  11  ,  f,  though  displaw<l  fmrn  (heir  normal  relations  to  one  another; 
!  Imlncjifion  is  Incomplete.     In  most  dislocations  the  integumer.ta 

rorcnni^  the  displni-efl  hones  are  pnt  ^rreatly  on  the  stretch  ;  hut  in  some 
thej  are  ruptured,  and  then  the  dishwation  is  Compoimd.  Besides  these 
varieties.  Surgeons  recognize  Spontaneous  dislocation,  in  which  the  dis- 
■brvroent  doea  not  occnr  from  external  violence.  In  other  cases  apiin,  the 
■Rliiditiim  arises  frum  Congenital  malforunition  of  the  joint,  in  consefjuence 
if  whiHi  fhe  Intnes  canu'H  remain  in  pniper  ap|>osition  ;  and  finally, 
Bishjcation  may  take  place  as  a  ivsult  of  disease  in  the  articulation  and 
Inrroundin^  tissues.  This  itt  termed  Pathological  dislocutioii. 
I  It  is  now  customary  to  describe  dislocations  of  the  distal  bone  or  the 
■crv  nu'vablu  h(ii\*i  \  formerly,  dislocation  of  the  proximal  btme  was  often 
kok(:n  of. 

I  Causks. — Dislocation  is  Predisposed  Ui  by  various  conditions,  amongst 
Mitch  tbr  nattire  of  the  joint  apiieani  to  exercise  most  influence ;  ball  and 
■■h^t  joints  boin^  more  liable  to  dislocation  than  any  of  the  other  articuln- 
Hp^  whilst  in  some  of  the  synchondroses  it  never  occurs.  Kroidcin  stiiles 
■Tilt  U\  jK-r  cent,  of  ull  disloirations  occur  at  the  shoulder-joint,  27  [kt  cent. 
K  thcellou-,  and  'I  pi'r  cent,  at  the  hip.  These  statistii^  hare  beeu  obtaim-d 
ftom  the  combined  records  of  the  in-  and  out-]iatient  pntctice  of  the  hoapitnls 
■  Berlin,  whereas  thcise  published  by  Malgaigne  and  some  others  have  been 
jbrivMi  fn.m  in-j>atient  practice  only,  and  are  consequently  very  erroneous. 
'     '  ionn  are  wlflnm  met  with  in  children,  in  whom  seiMiration  of  the 

b   ^  Initn  the  sliuft  more  readily  takes  place.     When  they  do  occur  it  is 

■Mft  fh-quently  at  the  elbuw-jtiint.  Kronlein  states  rhat  out  of  400  disloca- 
■■■  trcat4^1  in  the  Berlin  hospitals,  22  were  met  with  in  this  situation  in 
^^■en  under  ten  years  of  a^^.  I  have  had  under  my  care  a  child,  just  one 
^^Bldt  vith  dislo<-ation  of  the  head  of  the  femur  on  tlie  os  pubis,  (K'casioned 
^^Bblher  oldor  child  drnirging  it  alonii:  the  gronntl  by  its  ky ;  Kirby  nnd 
Rjulsrr  havft  both  seen  dislocations  of  the  femur  on  the  dorsum  ilii  in  children 
If  ihrET  and  tbrcv  nnd  a  half  yeare  old  ;  and  Travers  has  seen  the  hip  dis- 
^-ated  in  a  b<jy  five  years  of  age.  In  old  people  the  bones  are  so  brittle,  and 
^Hji:  'ttiflt,  that  vtulcticc  causcfl  fracture  rather  than  dislocation, 

^Be>  hally  in  young  and  middle-ngml  subjects  that  dislocatiima 

Infnec  wiub.  lias  is  well  illustrated  by  an  analysis  of  Hi  caaea  of  dislof^alioiA 
I  T  T  3 
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of  the  hip-joint,  wllectuJ  Uy  HaiuUton  :  of  lhc«o.  Mt  i»cruiTi*il  utidrir  l.*i  yew* 
of  ape.  1*2  fr>etwcen  15  and  .in,  29  botwei'n  .Hi»  imd  j;»,  tint!  x  Utwiun  4rriiiJ 
8i.  They  are  necessarily  far  more  roninion  in  men  thuii  in  wnmen,  from  Ur 
iwture  iii  tliHr  ivspectivc  occufiiitions.  Tlitis.  afi^dnliiij^^  u%  Hamilttm,  of 
\\h  dtslootitions  of  the  hip,  only  11  occurred  in  Avomen. 

The  jtrticnlar  endn  uf  the  bones  uf  the  e\treniitie»  are  kept  in  tJieir  pruiv.' 
|H:«itions  by  the  aniui^eiuent  of  the  ossouuh  und  li^^amentouK  struct urvt  of  tiir 
joints,  aided  by  the  c<iUtimious  tension  of  tlie  muwiles  ;  und  atnttidtnihl*)  ci* 
(i-mnl  \iolence  may  be  applied  to  a  limb  without  dislocutini:  it.  If,  bowi'W. 
the  ninscles  W  taken  br  Burpriae,  or  if  tijcy  have  Ixcn  wi.ak(.-ued  by  prtriow 
injury  of  any  kind,  the  joint  becomes  predispo^  to  diAl(M*ation,  and  nu;  U 
diftplaceri  ntider  the  intluence  of  very  slight  crnises  ;  e«f)ecially  if  it  be  ow  m 
uhicb  chc  urr.irnlatin<^  surface  in  HhaJlow  and  the  ligHUteuta  are  com[iurali\rlr 
wciik.  In  this  way  the  simie  joint  may  bf  re})eatediy  dishtciited.  Thus  1  have 
seen  a  U)fln  wbone  hunieniB  had  l)een  dislocated  t)etwwu  forty  aud  tifly  timci, 
owinp  Ui  a  wenkened  Ktale  of  the  deltoid. 

The  Direct  Caosea  of  Dislocatioii  aix*  cjiemaJ  violatce  and  muxt^ 
aiiiou.  Extfrntii  violence  may  act  directly  upon  a  juitit,  ft»reing  or  iviatutc 
tlie  articular  endit  asunder,  a^  ba]>pc-us  wiR'n  tlit*  foot  is  dispbiced  by  a  miAo^ 
tlic  ankle,  or  when  the  thumb  is  dislocated  backwards.  I)y  ii  blow.  But  more 
commouiy  the  force  acts  at  a  distance  from  the  joint  that  is  diii^plaa^l,  auJ  Ikt 
head  of  the  bone  ia  thrown  out  of  itd  socket  bj  "  the  lever-like  moveiueut «' 
tlie  shaft,'*  as  happens  when  the  head  of  the  humerus  is  dislocat^xl  by  a  fiiltv^ 
the  hand,  or  wheu  the  bead  of  the  femur  is  dibl<x^ated. 

Mui^rvhtr  ijttion  alone  may  cause  tlie  dinloaitiou  of  a  bone,  own  thotigh  iW 
part  be  previously  iu  a  sound  state.  Thus,  the  lower  jaw  has  beeu  dislodtod 
by  excessive  gaping,  and  the  humerus  by  makiug  a  \'iol6nt  muscular  tt^Mti^ 
If  the  joint  have  already  been  weakened  by  previous  injury  or  diaeastt, mnseoltf 
lu'tion  is  especially  apt  to  occasion  its  displao^niout.  ('Mngcnitnl  duk>oKiao* 
have  l»een  supposed  to  arise  from  irregular  muscular  coiitnu-tioue  in  tbt  Coctak 
by  which  the  bones  are  displaced,  and  the  ntirma)  development  of  the  joiol  * 
interfered  with.  In  dislocations  of  the  ball-and-socket  jointA,  after  the  boA 
of  the  bone  has  been  thrown  out  of  iu  articular  cavity,  it  is  often  Ktill  fuxihfi 
displaced  by  the  contraction  of  the  muscles,  which  coutinuea  untd  tbt^  b«*^ 
shortened  tlR'niselves  to  their  full  extent,  or  until  the  di^i  •luiciiatf 

into  coutact  with  some  osseous  prominence  that  pi-events  t  r  diipii^'' 

ment. 

Sirixs. — The  existence  of  a  dislocation  is  rendered  evident  by  Uie  cha&|(*^ 
the  shajx!  of  the  joint,  and  in  the  relation  of  the  osseous  pn»mincnoesb>o»! 
tuiother  :  by  the  articular  end  of  the  displaced  bone  U'ing  felt  iu  ■  dc" 
(MisitioD  ;  and  bv  an  alteration  in  the  length  of  the  limli,  and  in  thv  dtmit* 
uf  itji  axi».  Be!>idcs  this,  there  is  impaired  mtition,  hoth  active  and  ptf*^'*' 
of  the  injuasl  articulation,  with  [min  iu  and  arouud  it.  It  should,  f'^^'^^ 
be  l>omc  in  mind  that  fracture  may  exist  with  the  dislocatiun  :  1 
mobility  may  he  increased.     In  examining  a  patient  for  n  ^  '    .-:    •'»' 

tliL*  Snrireon  should  never  fail  to  compaie  the  injured  juiL  *:  ou  t^ 

iither  side  of  the  ttody. 

Kkkkpth. — The  elTet^ts  of  disUx'ution  on  the  stmcture  of  a  joint  an*  stop 

serious.    The  bone*  are  occasionally  fractured  as  well  as  displace  tmm  f^ 

iy  in  hinge-joints  :  the  cartilages  may  be  injured  ;  and  the  Ugatsotttf* 
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he  «arae  time  fractnrintr  thu  aocoud  rib,  aud  se(>aratiDp:  the  first  from  its 

rtilafrc.     All  thu  lijL^'-umc'ntouft  structures  around  the  end  of  the  bone  were 

throujrh,  with  the  cxrcplion  of  the  costo-clavicular  hfjameiit,  which  had 

G<J  its  attiichments  uubrokeu.  and  had  carried  away  the  curtilage  of  the 

t  rib  in  the  direction  of  the  displaced  clavicle.     Dislocation  backwards  has 

(MX'urred  a«  a  secondary  consequence  of  curvature  of  the  spine. 
The  iSfcy/M  are  tho*?  that  usnally  indicate  a  dislocation  of  the  sternal  end  of 
e  clavicle— shortenini:  of  the  sh<»ulder,  and  deformir.y  about  the  upper  p»irt 
the  sternum  :  but,  bt^sides  these,  a  .si>ecial  train  of  symptoms  is  occasioned 
■  the  pressure  of  the  displncijd  Inme  upou  the  trached.  oesophagus,  and  vessels 
the  neck.  Difficulty  in  breathing  and  swallowing,  with  congestion  of  the 
ead  piling  rise  even  to  a  wnuicomiitose  state,  may  be  produced  to  such  an 
tout  as  to  necessitate  removal  of  tlie  end  of  the  bone,  as  happened  in  a  case  of 
mdual  didlocation  from  deformity  of  the  spine  related  by  Astley  CVxtper,  iu 
hich  thL*  Snr^'oon  wjvs  oblip;ed  to  saw  off  the  dislociitnl  end.  In  some  cases, 
e  end  of  the  Ixmc  is  thrown  upwards  as  well  as  backwards ;  iu  others,  it 
kes  nit.her  n  downward  direction. 

la  the  Trmlmfni  of  this  dislocation,  it  is  easy  to  effec^t  the  reduction  of  the 
mc  by  makinjr  a  fnlcrnm  of  the  tist  in  the  axilla,  aud  then  bringiuf;  the  elbow 
.'11  to  the  side,  at  the  same  tim*;  that  an  assintant  pats  bis  knee  bc^tween  the 
itienL*B  shoulders  and  pulls  them  back  ;  Imt  it  is  difficult  to  retain  the 
ID  proper  p<eition.  To  attain  this  obj^t,  the  tigureH>f-8  bandage 
>pUed  to  the  pr»ints  of  the  shoulders,  and  crossed  over  a  lartre  pad  placed 
the  middle  of  the  back,  will  irive  tho  most  ettifient  suppi^tri  to  the  part, 
e  elbow  ljein«r  at  the  same  time  well  tixed  to  the  side  and  di*»wn  hack. 
2?.  The-  dislocjitions  of  tlif  Outer  Snd  of  the  Olaviclet  or  more  cori'cctly, 
t?  diclocationfl  of  the  Acromion  from  the  cliivicle,  arc  more  cr>mmon1y  met 
ith  than  tliost;  just  dosi'rilK'd.  The  mosi  frfpn-nt  an'idt'nt  of  this  descrip- 
m  iri  thai  in  whii'li  tlie  bone  is  thmwn  upon  the  Upper  Surface  of  the 
Acromion.  >.t  upon  the  Anterior  Fart  of  the  Spine  of  the  Scapula, 
is  asually  caused  by  viok-ut  falls  ujmju  the  sh-iulder,  and  is  nut  an  uncommon 
ident  at  f(M>tball.  The  prominence  formed  by  the  displaced  bone  upon  the 
ppir  surfac-  of  tlio  acromion,  the  narrowing  of  the  distance  from  the  mesial 
le  to  the  point  of  the  shviulder  to  the  extent  of  from  au  inch  to  an  inch  and 
half,  th<'  facility  of  llie  reduction  of  the  difjlu<.*ation,  and  the  prominence  of 
e  clavicular  ]>ortion  of  the  trapezius  muscle,  indicate  the  nature  of  the  acci- 
nt  (Pijf.  S-ir»).  The  Trfatment  is  by  no  moans  aatisfactorj.  Iteduction  may 
ily  l»e  eflected  by  raising  tin'  shoulder,  drawinir  it  backwards,  and  (jarrying 
outHurds  liy  phicinir  a  pa'l  or  the  haud  in  the  axilla  and  briniftn^  the  elbow 
ell  to  the  side.  But,  uotwitlistandini;  the  facility  of  reduction,  there  is  lu 
ij  cases  an  tincon«]uerable  tendency  to  tlie  return  f>f  the  displacement, 
"hia  is  owin^  partly  to  the  shallowness  of  the  articular  surface  of  the  acromion, 
rtlj  to  the  tension  of  the  trapezius,  by  which  the  acromial  end  of  the  bono 
dniwn  upwards,  and  in  n  ^ivat  decree  to  the  mobility  of  the  shoulder. 
Wiivy  nioveinent  of  tlie  Unly  or  neck  there  will  Ijo  found  to  bo  a 
doner  xk>  nsin;.''  upwards  of  rhc  end  of  the  dislocutcil  bone,  and  in  the 
ijnrity  of  cases  this  wilt  be  insunuountable  by  any  mechanical  means  that 
n  bo  employed.  It  is  best  limited,  if  nut  obviated,  by  a  pad  and  gutta- 
reha  plate  laiil  on  the  jtrojectin^  clavicle,  and  strapped  tightly  down  by  a 
d  |>u«sing  parallel  to  the  arm  and  under  the  flexed  forearm,   this  being 
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retained  iu  puitition  by  being  attached  to  a  strap  paftsed  round  I 

axilla.     Even  if  the  diKiilacemmt  c^ontinue  irrenuMiiftble.  a  very  osefw  iTW 

will  stil!  ho  left,  thuiigh  sornewliot  liniitwl  in  iU  upwiinl  inovfiiuiu-.. 

The  uiiter  end  of  the  claviclo  has  been  dishx-atf-d  tmdor  the  Acroauoft 
by  the  application  of  direct  violence  to  the  end  of  the  Imhic.  Thi»  f >  n 
of  displarement  i»  extremely  rare ;  several  ni*uiK>* 
have,  however,  been  recorded.  The  diagni»ifi  is  on}; 
made  and  the  treatment  must  Ih;  oondoctrd  m  Ui 
same  way  a*  that  of  fractured  clavicle. 

Tlie  acroniiiil  rtnl  of  the  tluviclc  is  said  in  barpUM 
dieplacetl  uaderxLeath  the  Coracoid  FroetMS  '"^ 
it  is  possible  thiit  the  diufrnoaio  was  erroonoa,  e  t< 
anatomical  •grounds  snch  n  dinplacemeut  mtxxm  UrD} 
p<^H»ible. 

Simultaneona  Dislocation  of  both  ends  of  th« 
Clavicle  is  very  ruiv,  only  four  cases  having  bni> 
n.'cr>rded- 

Disf^ocATlox  OF  THK  Stapila.— Under  ibw  mnif 
has  been  described  a  very  remarkable  kiurl  nf  tiiifiljMr> 
ment  of  the  /^//vr  Awjh  (md  ihTrmt  /itinfmif  ihf 
scapula  which  is  mviiaiunally  met  with,  in  ty>nM'(jm'aT 
of  M'hioh  it  projects  at  a  considerable  angle  from  I  he  trunk,  giniu;  a  vnn^ 
apftearance  to  the  back.  This  displacement  lias  lK.vn  attributed  to  the  botK  ilip- 
pin^  away  fn>m  nnder  the  latissimiis  dorsi  muscle;  l»ut  it  is  pmbaMe  that,  in  iHj 
majority  of  ca^js  at  least,  it  has  really  been  due  tn  pardysis  uf  th*  'l* 

nus.    Pandy'«rsitr  ihe  muscle  is  eiisily  rec»»^^ni7.e<i  :  llie  pnijectinii  i  li* 

is  most  marked  when  the  arm  is  put  forwards  ut  ri<:ht  uiigluti  to  the  trunk  :  if 
both  arms  are  put  in  this  |H)sition  it  will  Ih*  found  that  the  (totient  4-an  poih 
the  sound  arm  fonvnrds  about  two  inches  further  than  the  "ther,  the  saqnUr 
movement  lieinj;  wantin*;  on  the  ]mralyp('d  side  ;  in  some  cases  rbi'nf  has 
difficulty  in  rnisini;  tliL-  arm  ahovL*  the  h*'.ad  ;  exjHinsion  of  the  cbe«(  1* 
perfect  on  the  atfecteil  side,  and  if  the  |»iiient  is  thin  it  can  be  aeeii  that  tbf 
digitatiuns  of  the  muecle  are  feebly  marked.  In  a  rase  of  tliis  kind  rwvnW 
by  (i.  V.  Poore^  in  which  the  paralysis  followed  chrtMnc  neuritis  of  tlit'  httchial 
piexns,  tbf  n-sult  of  a  strain,  the  piiticnt  jfradnally  rec<iven*<I  undrr  fkvlrial 
treatment.  I  have  seen  some  benefit  derived  in  such  I'lisi^s  from  thr  endrnn^ 
applicjition  of  strychnine  on  a  blistert'd  surface,  und  aflerwaids  from  •app*' 
by  mejins  (if  a  profXTly  coiistnicte<i  apparatus. 

Disi^'ATio.NK  OF  TBK  Sh(H'm»kh-jimxt  occur  fiiT  morc  frequently  than  d«* 
of  any  other  articulation.  The  reasi>n  ttf  Ibis  is  t(»  W  found  in  the  sJtuUowB* 
of  the  ^detioiil  cii\ity,  the  lari^e  frizc  and  rounded  sh»ii»*  of  the  beadafw' 
hmufms,  and  the  weakncfiw  ot  the  lipimenta  :  Imt,  aU^ve  all,  iu  the  ctw* 
and  fore*'  of  the  movements  to  whirh  the  joint  is  subjected.  Tbcw  diiphc*' 
mrntJt  indeed  would  be  much  more  frequent  even  than  t>iey  are.  wwi;  ll  "^ 
for  the  protection  afforded  to  the  joint  by  the  nftscous  and  li^ar  "  '  ''^ 
formed  by  the  cormoiil  jtrcH^i^ss  and  arrotnion  with  i.heir  liguoi*  ''^ 

atrengtb  of  the  capsular  musclc^^  and  their  ch>fti'  nmnection  ^  ^< 

and  the  aufiport  given  by  the  tendon  of  the  long  head  of  the  l>!    ,  '" 

priociptil  ubfttaole  to  dislocation  ia  the  mobility  of  tho  sca^fala,  raabtiof  *ll 
movements  communicated  to  the  hand  and  arm  to  react  upon  Umt 
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Tlie  Signs  of  liiskicution  of  the  shoulder-joint  are  aafficiently  obvious,  vary- 
rt|?,  however,  ucuonling  to  the  nature  of  the  injury.  In  all  cases  time  are 
'veu  common  siiruK.  viz.  : — I,  iliittt-uiui;  of  thy  shouldur  :   2,  hollow  under 

[tho  iicrotnion  ;  .'I,  ajiparfnt  projection  of  this  process,  with  hollow  tensinn 
\f  the  dchnid ;  4,  presence  of  the  liead  of  the  bone  in  an  ahnornial  situation  ; 

id,  rigidity;  «;,  iauhility  to  place  the  hand  on  the  opposite  shoulder  while  the 
ll»ow  is  ramie  tot»ach  the  front  of  the  chest ;  and  7.  ]>ain  alfoiit  the  sh(»ulder. 
The  Khoulder-joint  is  susceptiblr  of fotir  principal  dislocations.     Of  thcjse, 

•t:ooi*ding  to  Astlcy  Cooper.  thre<'  an*  complete,  and  the  fourth  partial.  I  think, 
iirwever,  tliat  on  examination  it  will  be  found  timt  tlie  so-called  partial  dis- 

><kcution  is  in  reality  a  complete  one.  The  tlirections  in  which  the  liead  of  the 
inmcras  njay  be  thn>wn  aa*: — 1,  inwania  and  Hlujhtly  tiomiinirth  iMjiienth  the 


Illl«l.l>CATinN«  nr   TRK   HV.\U  UT  THH   HI'Mllltrft, 

t-if    .'47      Subctavlciilw.         Kljt.  S*.*.-ailb»plHOtl«.         KU.  24H.   -Si|»^lrnoUI. 

kid  pruoes*s — Subroniatid  (Fij^.  24(1);  2.  fortrarth  awl  ituranh  bcnpAth 
lnvicl^ — SutkhwintUtr  {V\%.  247);  8,  huchranU  and  downwards  under 
spine  itf  the  scjipiilu — Svhspinous  (Ki;?,  24«) ;  4,  downwat'tU  and  HlujhlUf 
xtturdft  undtr  the  glenoid  entity — Suitgienoui  (Fi>r.  2411).     In  three  recorded 
the  head  of  the  bone  has  been  dislocated  uptrarda  and  forwards — Su^jra- 
tm^itoid. 

1  *  Bubcoracoid  Dislocation. — la  the  case  of  incompMf  d islocation  reported 

by  Ast ley  Cooper,  t hi^  head  of  the  Ixmc  was  found  to  he  thrown  out  of  tbo 

;l«]oid  cavity,  lying  under  the  coracoid  proa^sb  upon  the  anterior  part  of  the 

leck  or  ihi'  scapula  (Fig.  24ti) ;  tbo  cApsiilar  nuiscles  were  not  torn,  but  the 

ta^  beiid  nf  the  biceps  hfu\  l)eon  ruptured.     The  description  jriven  by  Astley 

Nxipcr,  and    the   ilhistnUive    plate   in    his  work   on   iJisloratio/is^  ap{)ear  to 

til  u  form  of  injury  of  the  ahuulder-joint  which  ha.s    Ifei^n  8|M.cially 

ibe«l  by  the  French  8urifi'on«  as  a  variety  of  the  dislucjilion  di'wnvvarJs  ; 

lat  form  of  diKplaceuient,  indeed,  which  by  Uoyer  has  been  described  as  the 

Ldiftocation  '*  inwards,"  by  Maljiaiirne  as  the  "  suljc^tmcoid  "  luxation,  and  by 

^Telpwm  a«  the  ••  snljflcapular '"  dislocation — in  wliich  the  head  of  tlie  humerus 

plaoed  in  fmnt  of  the  neck  of  the  scapula,  and  nnderneath  tla'  suliscapular 

tOttdo*     In  this  disl<K!ation  the   hea<l  of  the  bono,  instead  of  bciu^  thrown,  as 

[in  thr  unlij^lenoid,  di»wnwarfls  and  slightly  iuwanln,  is  thrown  inwards  either 

Jy  or  hiiirhtiy  downwanls  as  wdl.     Why  Astley  CoojH.'r  dcM.'rilH.Hl  this  ns 

^Unl  dishtcAtion,  I  do  not  understand  ;  fur  not  only  was  then.-  rupture  of 

CAfvolo  and  of  the  long  tendon  of  the  biceps,  but  tbe  woodcut  at  page  401 
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measured  by  die  effects  produced  by  anfcsthetizinj?  the  patient.  So  macbw 
the  re&istanoe  as  j§  tliuA  ortTcoine  is  due  to  mascnlar  (contraction.  All  tint 
which  continues  after  this  is  due  to  purely  mechanical  causes  »■  'vith 

the  arrangenicnt  of  the  osseous  and  ligamentous  Htructui*os  <■! 
with  the  injury  inflicted  on  them.  The  rcsigtnnrc  offered  hy  the  nin«clf* 
several  diflbrent  kinds,  and  is  dependeut  on  ditfercnt  causca.  The  iafi 
exercised  hy  the  pntient*«  will,  and  the  tonic  contraction  or  paasive  ftiiw 
exerted  by  the  shortened  and  displaced  muscles,  umloubtedly  often  oftf 
ga*ut  obstacles  to  reduction.  But  more  serious  than  tliese  hy  far  i»  the  reflex 
or  spasmodic  action,  which  the  patient  is  unable  to  control,  nnd  whtcb  raob^ 
overcome  only  by  force,  by  faiutneas,  or  by  the  paralysing  infloenr*  "f 
anwsthetica.  The  loopjer  the  dislocation  is  left  onrodnced,  ihe  more  Dowoftil 
does  the  resistiofj  force  becfime  ;  beinjj  less  at  the  moment  of  lb.  ■  aM 

immediately  afterwards  than  at  any  aub«er|nent  period,      H(  ;.  >  iwt 

should  be  attempted  as  soon  as  pitssihie  after  the  occurrence  of  the  aa*idcnt ; 
and,  if  the  patient  lie  seen  nt  one*,  the  bone  may  sometimes  be  rrphicrd  with- 
out much  difliculty  by  the  unaided  efforts  of  the  Surgeon.  Thus  Liston  reducwi 
a  dislitcated  hip  by  bis  own  endeavours  immediately  after  the  accident  oocumsl 
If  a  few  hours  have  elapsoii,  the  muscular  tf-nsion  becomes  so  (freat  that  fpoci*' 
mL'jisnros  must  tie  a^loptud  in  oixler  to  diminish  it  ;  and  if  Hume  weeks  <>r  tnontf** 
have  been  allowed  lo  pass  by,  the  dislocation  may  have  become  irpdacibk 
partly  owin}<  to  perinanont  secondaiy  sliortenin|c  of  tiic  mnsclea,  vhioh  it  i* 
impossible  to  overcome,  but  chiefly  to  the  matting  together  of  ihe  surroa&dtnc 
tiasoes,  and  the  formation  of  adhesions  about  the  heiui  of  the  bone,  IV 
nmwular  resistance  is  grreatest  when  an  attempt  is  made  at  rednotinn  bt 
forcible  traction  in  the  direction  of  the  longitudinal  uxia  of  the  limb,  and 
parallel  to  the  courec  of  the  muaclus. 

In  the  reduction  of  a  recent  dislocation,  adrantafre  may  sttmetlmcs  be  tiloii 
of  the  occurrence  of  faintuests  or  of  the  j>atient's  attention  lK*inir  distracted  •• 
other  matters,  when  the  muscles  are,  as  it  were,  taken  by  surprise,  and  t^ 
bone  readily  slii»s  into  its  [iluce.  Such  aids  as  these,  however,  caanol  W 
depended  upon  ;  and  muscular  relaxation  should  beindnce<i  by  the  admlnsttni' 
tion  of  chloroform  or  ether,  liy  means  of  these  i^rfuts,  tlic  rausrios  of  ihr 
fttront;est  man  may  l>c  rcnderc<I  so  pcrf»*olly  flacci<l  in  a  few  minotrs  u  t» 
(iffer  no  oj»po«iti<m  whatever  to  reduction.  In  no  department  of  pnwtiffll 
snrgery  has  the  ad nuniKt ration  of  anaesthetic  ai^euts  been  atteude<l  with  mont 
advantnp-eous  rcsulta  than  iu  this. 

i.  The  re<luctii>n  of  dislocations  is  also  imped^i  by  th»  tn<H!haaical  n9^ 
ance  arising;  fnun  iha  attrttomiral  tttn/rfurfi  0/  (hf  ^joint  nml  iU  lufammlM,  TV 
observations  of  Bif^ctow,  KumIi,  and  otheni  have  pn>ved  that  thia  impodiiwiU 
to  redurtiou  is  nf  more  impurtancc  than  was  formerly  snp(»o«ed.  Bi|fel<^ 
has  shown  by  dissection  of  dislocations  of  the  hip,  produced  in  the  dead  \xA^^ 
that  the  characteristic  attitude  of  the  limb  and  the  difficnltjr  of  -  I  "  <:  n  iff 
due  to  the  tension  of  the  uurn|)turcd  fuirtsof  thei^jtsule  andiUM  ''>^ 

oonswpient  upon  theabnonnHl  position  of  the  liead  of  tlw  i^.i    .  ,  •  » 

is  not  until  these  aa*  n-*la\eiL  by  placintj  the  limb  in  llir  pi'i"  :  j  -^..m;!.  tliit 
rcdnntiiin  t'an  Ikj  accomplished.  Bust-b  has  shown  that  the  same  is  tnur  of  iJx 
fihouldei'-joint,  the  chara<'tenstic  position  of  the  chief  forms  of  disUtosLicmlKfiMi 
maintained  when  the  whole  of  the  soft  parts  have  been  removed  oxcApllb* 
ligamenta.    If  Ute  ligaments  are  more  extensively  torn,  the  Hmh  bOi  ist* 
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;he  tendon  of  tlic  sabscapalaris  torn  iwross,  toijother  witli  the  intcrnnl  portion 
»f  the  cap^ulnr  li^umotiL  :  the  Kiipraspinaius  and  the  lon^  head  of  the  biceps 
•inij  8tret(^hed,  hut  not  ruptured. 

When  the  he:id  of  the  bone  ih  disloUAted  below  the  spiue  of  the  siApula,  it 
kti  be  felt  And  seen  there.  Ttiore  especially  t^hen  the  arm  is  rotated.  The  axis 
if  the  limb  ia  altered,  beinj^  directed  upwards  and  biiekwarda  :  the  elbow  i« 
'rHisf^l  from  the  side,  to  which  it  cannot  he  approxiuiatod.  and  is  corried 
|"for**'jiriU.  There  is  little  or  no  alteration  in  the  leng;th  of  the  limb,  but  such 
4U  there  is  is  said  to  be  in  tlie  direction  of  lengthening.  The  accotnpiiiiyiDi; 
'fig;nro9,  for  which  I  am  indebted  to  RoshtOQ  Parker,  of  Liverpfx>l,  sliow 
)«dmtrablr  the  deformity  in  this  dislocation. 

4.  In  the  dislocation  Downwards,  or  tite  Subglenoid  (Fig.24U),  the  head 
fOf  the  bone  lies  in  the  axilla,  reatinj;  against  the  axillary  border  of  the  scapula 


l&t  —  Dislocml'/T)   I'f  Dtp   riitlii 
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low  the  glenoid  cavity,  and  lodged  between  the  siibsciipnlar  musd"  and 
the  loDg  head  of  the  tricep«.  The  tendon  of  the  subscapnlaris  ia  commoidy 
torn  near  iU  inaertion  into  the  lesiicr  tnherosity  of  the  humei-us,  and  the 
eafMular  liniment  is  lar>rely  lauemtod.  The  anpra^pinatuft  may  also  be  ti>rn 
Ihr.mj^h,  or  a  portion  of  thi»  i^reat  tuberosity  of  the  huiuerus  tletiirhed^  and 
the  n»*t  of  !he  capsular  nmscles  put  jrreatly  on  the  stretch.  The  axillary 
artery  arid  jijexu^  of  nerves  are  compreeseii  and  stretched  by  the  didltK-aled 
Ihead  of  tbcbone,  «o  that  severe  pain  is  commonly  experienced  in  the  hand 
and  arm.  often  accompanied  by  numhnesa  of  the  (injrers.  The  compression 
i>(  rhi»  arltTV  it*  f*o  v'eat  that  the  circulation  ihronjjh  the  limb  may  l»e 
y  arretstcd.  Tiiis  I  flaw  Well  illustrated  iu  a  ciwc  of  8n1)<;|pnoid 
>  iU  comj>licat<*d  with  a  wound  of  the  forearm,  dividinj^  the  radial  and 
ulnar  artcriei!.  As  lon^astliediHlocatimi  ivmained  unreduced,  nohiemorrhiigo 
t4w>k  jtlace  ;  but  when  the  head  of  the  bone  was  repliw^ed,  the  injured  arlerieft 
l*Ied  frwly. 

The  huad  of  the  bone  can  nsually  be  readily  felt  in  the  avilht,  at  its  anterior 
knd  under  purl  ;  tlie  arm  i^  Ien;ith*.'ued  to  the  extent  of  about  an  inc)),  and 
ibt*  forearm  ia  n^ually  somewhat  \m\t.    The  elbow  is  separated  from  the  trunk 
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cation  is  often  readiljr  reduced  ;  but  if  it  doeo  not  yield  at  once,  the  dii 
should  l»e  cbnn^'d,  wliile  tht^  traction  \a  kept  up,  to  that  which  rclaxe*  to  tlit 
fuIU^sl  extent  the  untorn  Ii)j:tinientH  or  bands  of  the  t'npsulf.  ThU  will  inmitf 
cases  cornespctnd  t<i  the  iM)sition  of  the  hnih  at  the  lime  of  thf  iwicidfot.  TU 
head  of  th»?  bone  is  thus  mnde  to  pass  alon^  th»:*  sumo  truck  \\)\v  '  tm 

for  itself  in  lK:in<:  dinlocat^'d^  nud  tlms  Ik  replaced  witlumt  the  iiii  fcpr 

ndditionul  violenoe  on  tlie  Bum^unding  tLseues. 

The  qnestion  \^hetht*r  the  exteridin<;  foixie  should  be  applied  t<j  th*-  iinutrtbil 
Is  actuality  di8i»lnced,  or  to  thu  further  end  i»f  th**  limb.  Jias  bw.*n  mueb  div 
cussed,  nod  appavH  to  have  reccivcil  more  attentinn  than  it   d«  -  hi* 

true  that,  by  ajiplying  the  extending  force  to   the  displucod  In  i.tlit 

Surj^eon  lias  fjreojter  command  over  iU  mow* 
mentSp  with  leas  chance  of  injtuy  tn  the  inter- 
vening IxiueK ;  wliiist.  by  H|i|(lyin^  the  extending 
force  to  the  lower  [rnrt  of  the  extremity,  \v^  luu 
the  advantage  of  u  lon^rer  lever  for  thv  m]uili«Q 
of  the  head  of  the  bone.  This  lever,  liowtw, 
it  must  l>e  renieml»ered,  is  in  many  caecs  a  broken 
one  ;  and  it  cannot  be  made  to  act  if  the  boD« 
has  to  be  replaced  in  the  direction  of  tlexion  <if 
tlie  joints  that  exist  in  it«  couMe.  Fur  tlm 
reiiKun,  we  tind  that  j^ome  dislocatioiu  arc  bns 
reduced  by  applying  traction  to  the  lM>ne  itstlf 
that  is  displaotnl,  as  in  luxatiuDS  of  the  femar 
and  of  the  bones  of  the  forearm  :  whibc  lA 
other  cases,  as  in  the  dislocations  of  the  huiiMTiM^ 
mnst  advantage  is  gained  by  upplyinjf  the  tx- 
tending  force  to  the  end  of  the  limb.  But  1  kiok 
upon  these  points  as  of  comparatively  little  ooD- 
sequence  ;  lielieriug  that,  when  the  |itticot  n 
not  anfcstheti&>d,  the  muscles  uf  che  limb  Ihea- 
selveH  f^Jii'vA'l  tlie  reducti(»n,  without  the  necnstf 
of  the  Kurgeon  employing  any  very  jK»werful  lever-like  action  of  the  Uw; 
and  that»  when  the  patient  is  paralyzed  by  chloroform*  the  bone  ia  in  flicA 
cuea  readily  replaced  by  the  simple  movements  impressed  directly  apoo  i* 
or  even  ujKm  its  articular  end.  by  the  hands  of  the  Surget^n. 

The  fore*.'  ivipiired  in  efftH-ting  the  reduction  uf  recent  dislocaiioas  10 
very  consideraMe.  iSt»  great  iH  the  resistam-e  oflere*!,  that  in  some  c«e».1 
dislocated  bone  has  given  way.  I  am  acquainte<l  witii  cases  in  which  ^ 
hnmenis  and  the  neck  of  the  femur  have  been  broken  in  attcmptntj;  U* 
rednition  of  ifceni  dislomtions.  This  accident  docs  not  always  appcs'^  •" 
have  been  the  result  of  uny  unskilful  empluymeut  of  fotve,  but  in  somv  d^ 
seems  l*i  have  rKCun*ed  from  natuml  weakness  of  lM»ne.  We  know  that  "i}!*' 
Uuteous''  li-rtctures  lake  jtlaoe  from  muscular  action,  odcn  of  a  veiy  'lip**^ 
kind  :  and  we  <-aii  easily  undeiniund  that,  if  a  1)one  that  wonld  hv  Uabk  ^ 
such  ready  fracture  liu]i[N*De«i  U\  Ik*  distm^ated,  ft  would  i»lmo<t  of  ntra^f 
give  way  iitKli-r  the  inHuince  of  the  force  nquire<l  ti)  R-piace  it. 

Maaipolation  of  the  Itml)— that  is,  inipresKing  D[>on  it  certain  moTCintf^ 
of  extension  and  fle.\K>u»  of  ai.lduction.  alMluction«  and  rotatitm — i&, 
jKMttible,  the  best  uiodo  of  reducing  a  dihloculiou.     The  moveiueuta  i 
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ht?n  it  is  KtretchtHl  acro&s  the  clioat.     As  this  is  an  iinnsnal  position  for  any 

jury  to  Ik;  rcceiviMi  in.  this  diBlucotion  is  proportionutely  rare.     An  obttUicU* 

this  digpIuixMiieui  uuiy  also  l»e  fuuml  in  the  jrn.'aler  sLrt'U^th  of  the  outtT 

ornon  cf  iht-  nifisulo  %\i  the  joint,  as  compared  with  the  iniR-r. 

Relative  Frequency. — Aetley  Ck)oper  states  that  the  dislocation  "  into  the 

lilla  "  i.H  ttif  most  tru<|ueMt  form  of  accident,     Tliis  opinion  is  conrirmed  by 

4»st    English    SiirpL'ons.     Hut  Mal'^aigne,  and  more  recently   KI«»wer,  have 

[presst'<i  the  opinion  that,  the  subcocacoid  ia  the  most  coniraoii  form.     Flower 

mod  that  of  forty-one  ppecimens  in  the  London  museums,  thirty-one  were 

hfluubtedly   attbcvracoid,   and   that   of  fifty  reeent  eases   of  which  he    had 

izance,  furty-fonr  were  of  tbiH  form.     Next  in  order  of  fitt^uency  eomes 

e  *«/«//w*«iV/.  and  then  l\xii.  »nbrkivtatlar,  \\\\\k:\\  is  rare.     I  l>elieve  the  sub- 

iUfulHr  to  bo  an  exajjrirenited  dej^ree  of  tlie  snbcoracoid  ;  the  <^>ntinuaiice 

the  same  force  which  has  thrown  the  head  of  the  boue  t^i  the  inner  side 

the  e*iracoid  process  carrying  it  upwards  and  inwards  under  tlic  clavicle. 

be  •displacement  of  the  head  of  the  bone  under  the  spine  of  the  scapula  is  so 

H|biiut  Astley  Cooper  met  with  only  two  cohos  of  it. 

IKagnosiB  of  Ii^nries  about  the  Shoulder. — In  all  caHes  of  injury  to  the 
uuidt-r  the  pali-jnt  shituld  be  stripjH;d  so  as  to  shnw  lx)th  sbonldera  in  order 
AC    the    two  fiidefi    may    be    com|»ured.      Little    can    be    learnt   from   the 
story,  tis  dirtcant   forms  of    injury  may  arise  from   apparently  similar 
icidents.     The  attitude  of  the  ]>atient  is  otlen  cliHracterit^tic  ;  in  all  disloca- 
[ins  the  elbow  is  separutcil  from  the  body  and  the  patient  leans  towards  the 
jurtd  side,  so  ;i*  t(»  allow  the  limb  to  hanjr  perpendicularly  in  its  new  axis  ; 
.  fractures  the  elbow  ia  dose  to  the  side  and  the  arm  bangs  powerless.     In 
lured  ciavicle  the  patient  inclines  the  head  to  the  injured  side  and  supports 
e  weight  of  the  arm  by  holding  the  ellkow  in  the  other  hand.     The  power 
moving  the  arm  remains  to  some  extent  in  all  dislocations,  in   impacted 
mc(urcs  of  the  Ufck  of  the  humerus,  and  in  fractures  of  the  clavicle  Ijetweeu 
e  ligaments  ;  Itnt  it  is  entirely  lost  in  unimpacted  fractures  of  the  neck  of 
c  humcrusund  in  fractures  of  the  clavicle  about  the  middle,  or  is  accouipauied 
r  80  much  paiu  that  the  patient  cannot  be  persuaded  to  attempt  it.     Uaving 
o^rtained  thin  much,  the  Surgeon  should  stand  behind  ttie  patient  and  place 
3  hand:*  over  his  t*houhlers  in  such  a   way  that  the  tips  of  the  furefingers 
the  stenio-cluvieular  tuticulHlion  and  the  thnnihs  on  the  spines  of  the 
By  ctimparing  the  two  stcrno-clavicular  articulations  he  will  at  once 
izo  any  dislocittion  or  fracturo  of  the  aternal  end  of  the  clariclc.     Ho 
moveji   his   fingers   outwards   aUmg    the  clavicles   until   he   finds   the 
Hence  that  ulways  murkK  the  lujromio-clavicular  urticulution   on  each 
In  diirng  this  he  will  recognize  any  fracture  of  the  clavirle,  and  by 
paring  tlic  fK^ronuo-cJftviculur  articnlatinns  would  detect  any  dislcKvition  of 
joint.     The  only  injury  that  would  e^apo  detection  in  this  way  might  be 
.»  fracture  of  the  clavicle  between  the  ooi'aco'(la\ icnlar  ligaments.    Tender- 
W(*nld,  however,  be   found  whicli   might  draw  attention  to   the  scut  of 
■^  [»assed  over  it.     The  fiugers  are  now  to  he  pajised  ntund 
i:   Hilly  compnriug  it  with  that  on  the  iujnn.d  side,  liv  which  a 
of  itjt  tip  will  be  detected.     At  the  pftsterior  part  ftf  the  acromion 
near   its   rcKjt  is  always  n  small  tubf.>rctc  of  Ixme,   which  is  called 
acromial  angle.     It  serven  to  truide  the  Surgeon  in   placing   hi8  hands 
ronactricaJly  on  the  shoulders,  and  is  also  an  cxoelleDt  point  from  which 
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jMutl/  ou  the  kind  uf  joint  that  has  been  di»IociU«c1,  partly  un  tlie 
vnri«ty  of  dislocation  that  has  occurrcd.  Tliu«,  n«  a  gv-nend  rale,  ^tmUt 
freedom  of  movemeut  and  greater  utiUtv  of  limb  will  Ije  found  in  old-^taodinj 
disltJcutionB  of  liall-and-sockt't  thun  of  hinj^  joints.  But  in  Uill-and-Mxirt 
joint*  8<^riie  dielocutious  will,  if  left  uiirednoed,  be  attended  with  Icai  enl 
consequences  to  tlie  patient  timn  others.  Tlius,  in  Uie  suhghnoid  dislotntioii 
of  the  shoulder  and  the  difdoeation  barkwiirds  t)clow  Itie  nbtaralor  tendon  or 
'*  nciatk'*  of  the  hip,  the  limb  will  recover  itself  to  a  graitcr  extent  Limn  in 
the  other  forms  atVeclini;  these  jointa. 

Treatment. — In  ciises  of  very  old  and  irremediable  iinrvduccd  dislocMiiio, 
much  n)ay  be  done  by  means  of  regularly  couduuted  pn^ive  movement*  tt» 
inci'ease  the  mobility  of  the  part,  and  by  meatu  of  friction  and  warm  dondw 
to  relieve  the  puinfal  stiffness.  In  cases  not  so  old,  hut  in  wbirh  aonr  vast 
has  elapsed  since  the  occurrence  of  the  disUx'ation,  two  qiK^tiouK  alirayi 
present  themselves  t<i  the  Surgeon  : — 1.  Is  it  possible  in  replace  ihc 
booe  P     2.  Is  it  desirable  or  prudent  to  attempt  reduction  ? 

The  poeaibility  of  reducing'  the  dislocation  will  defiend  fiartly  nptm 
joint  that  is  diskK:ated  and  the  nature  and  extent  of  the  du1<M*tttion«  boK 
chiefly  on  the  length  of  time  during  which  the  l»one  bus  been  out  nf  \hot. 
DisNx'Htions  of  the  ball-and-socket  joints  generally  can  be  rxlnced  at  a  murh 
later  period  than  those  of  the  hinge  joints ;  those  of  the  ehuulder  uan 
reduced  after  a  longer  lapse  of  time  than  those  of  the  hip.  The  su(i 
dialu^atiuD  of  the  shoulder  and  that  of  the  hip  on  the  dorsum  ilii  ure  i: 
of  reduction  at  a  later  period  than  the  other  luxations  of  the  same  jtiintjt. 

The  htfff  /trrtoti  at  which  reduction  is  jWBsible  has  been  \-anouflIy  osiii 
by  diO'erent  Surgeoiif*.  Astlcy  Coopt'r  gives  three  months  for  the  shouli 
eight  weeks  for  the  hip.  As  a  genend  statement,  this  was  no  doubt 
correct  at  the  time  when  it  was  miule,  although  reduction  had  been  effi 
later  jterioik  than  those  given  byC<xij>er.  Thus  Breschet  reduced  a  ilisliioition 
of  tbt.*  hip  at  the  7Sth  day.  and  Travers  at  the  fifth  month.  But  wc  m^DOf 
go  tar  beyond  this  as  the  limit  uf  f)o$»ihk  reduction,  l^rodhurnc  tiasndMil 
the  shoulder  on  the  IT.^tb  day  ;  Smith  (U.8.)  iu  ono  case  at  the  stv.iWi 
niutith,  iu  another  at  t<.-n  months  and  a  half  ;  Sivlillot  one  at  a  year  ;  Lbci' 
man  of  Cincinnati,  a  dislocation  of  the  femur  on  thedoryum  ilii,atsizmoQllu: 
Uiipierris  of  Havana,  one  at  over  six  months,  in  a  boy,  and  ihi»  iritbi* 
chloroform  ;  and  K.  W.  Smith,  after  nine  numtlis  had  ela[)sed. 

The  obstacles  to  the  redaction  of  old-standing  disloo&tioBi  w 
mther  pathologic:tl  than  physiological  and  analumical  as  \\\  iJit*  case  of  rcceitf 
di^phi^vnients.  They  are  of  several  distinct  kinds: — 1.  The  pi>werfnl  tosit 
contnu'tion  of  the  shortened  aud  displaced  muscles;  2.  the  organic  rhiinj!e> 
that  have  taken  place  in  the  muscles  partly  from  the  eoutrai'tiou  of  tht 
cieutricial  tissue  formed  in  the  repair  of  the  lacenitions  which  occurred  stt^ 
time  of  the  injury,  aud  partly  fmm  tlie  shortening  that  htw  ukcti  plict  (" 
adapt  the  muiicleii  Ut  the  alt<rred  ix'latiuu  of  the  head  of  Uic  lioor;  &  *^ 
hci^itins  that  f(»rm  lietween  the  laceniti^  cn|)sulc  and  the  muscles  and  1^ 
dittphu-ed  head  of  the  txine  :  4.  lastly,  us  a  more  remote  ufTecl^  {ttUiolcfkP 
changes  in  the  articulating  surtaces  ihemselvea,  by  which  their  shape 
altered  and  the  s(K-ket  shallowei],  coutractedt  aud  |M-rfi.itM  litU 
oblit^>rat<:<l. 

In  order  u^  overcome  theM  obstacles  a  ooiuidenble  smoimt  ft  Mn^  u 
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'd,  as  ncihefiions  and  contrartioiiB  have  to  ho  Btrctflied  and  trm  asnnder. 
'Ilia  IB  efferted  hy  the  multiplyinp  pullejB  and  by  laanijiuhiticn  under  chloro- 
irm.  In  cm\i\oym^  the  necewary  force,  care  muat  he  taken  to  protect  the 
nn  fn^m  ahrnsiou,  or  even  laceration,  by  the  qec  of  wet  flannel  handaj^efl  or 
w»#h-l<'ather.  The  force  exerted  by  the  pnlleya  must  be  conBiderable ;  hat 
Bl  ebonid  he  accompanied  by  free  rotatory  manipulations  and  movements  of 
BO  head  of  tlie  houe,  so  as  to  loosen  it  from  its  adhesions  ;  and  reduction  will 
knally  he  effected  in  this  way  rather  than  by  forcible  traction  alone. 
I  Afifle^theBia  is  of  inestimable  8er\'ice  in  these  caws  ;  and  it  is  by  its 
keans  that  the  Surgeon  has  been  enabled  to  extend  materially  the  limit 
BfcauBftiblc  reduction.  Hut,  in  the  reduction  of  old  diBlorations,  Rnfesthetics 
^^iot  give  exactly  the  same  kind  of  help  as  in  those  of  recent  date. 
b  &  recent  dislocation  one  trrcat  obstacle  is  muscular  contraction ;  and,  by 
iBliuiDf?  this,  anaesthetics  enable  the  Surgeon  to  replace  the  bone  at  once 
kthoul  difficulty.  lu  old  dislocations  the  obstacles,  as  has  just  been  stated, 
Bonsist  in  various  ]>atholofnc&l  changes  that  have  tnkcn  place  around  and  in 
Ibe  displaced  bones.  These  conditions  cannot  be  influenced  by  anajsthesia  ; 
■rd  hence,  except  as  a  means  of  producing  insensibility  to  jiain  and  prevent- 
bg  instinctive  or  voluntary  masimlar  resistance,  chloroform  will  not  aid  the 

I  It  must  be  borne  in  mind  that  the  reduction  of  old  dislocatiouR  is 
ft  tvurk  not  only  of  ver)'  considerable  difficulty,  but  also  of  dan^'er.  If 
prreral  months  have  elapsed,  the  otistacles  arising  from  the  pathological 
Bumgefl  already  mentioned  will  nsually  be  so  obstinate  as  to  render  the 
kactioQ  impossible  withont  the  employment  of  a  dangerons  amoaot  of 
■rcc  ;  and  in  maoT  cases  they  will  prevent  reduction,  whatever  force  be 
lii  ployed. 

■  The  Accidents  that  may  oanir  during  attempts  to  reduce  old  diskvcations, 
■bether  sncre.«sful  or  not,  are  the  following: — 1.  Lacti'atiou  of  the  skin  by 
lie  constriction  and  pi-essnre  of  the  bands  to  which  the  pulleys  arc  attached. 
L  Laccnition  of  muscles  :  thus  the  pectoral  has  lx?en  torn  through  in  nttempt- 
pp  retluclion  of  old  dislocation  of  the  shoulder.  :^.  The  development  of 
l^^^mutinn  and  suppumtiou  around  the  dislocation,  iiy  the  violence  to  which 
HHoft  pHr(»  have  been  sobjecced.  Fmrn  this  causi'  death  lias  several  timiK 
■aalled  in  attempts  at  reducing  old  hip  dislocations.  4.  Extensive  extravass- 
Bdd  of  bicjod  from  the  rupture  of  small  vessels  in  the  lacerated  soft  parts. 
Bviog  hso  to  wide-spread  eicbj'mcfsis,  5.  Lacerjition  of  one  of  the  larger 
pins.  A  patient  of  Frcriep's  ditd  from  this  cause,  after  rupture  of  Iho 
billanr  Tcin  in  an  attempt  to  reduce  an  old  dislocation  of  the  shoulder. 
L  Laomtion  of  an  artery,  with  sulicntancons  nrtorial  extravasatitm.  This 
■rioQS  Rct*ident  has  happeneil  at  least  twenty  times  in  attcmptMl  a'duction  ol 
■d  dislocations  of  the  shoulder.  The  bnicbial  artery  has  also  iTceii  torn  in 
l|tem]>ted  reduction  of  a  dislocated  elbow.  7.  Lweration  of  neighl)onring 
tne*.  Tln/*c  of  the  axillniT  plexus  have  U-en  torn  in  attempted  reduction 
M  di»ltJt'at)oti  iif  the  shouldrr,  and  the  median  in  that  of  the  elbow.  Flaubert 
b^fccordrd  »  case  in  which  the  four  lnwt-r  nerves  entering  into  the  bruchial 
l^hl  were  torn  away  from  the  cord.  The  patient,  a  woman  70  years  of 
^Hiied  righteeen  days  afterwanls,  with  paralysis  of  both  arms  and  of  the  leg 
^^■ft  satiiie  side  as  ihe  injury.  8.  Fracture  of  thi*  disl(k>nted  bt^ne.  This 
^^Blieetdent  hits  usually  happened  when  the  SurgiMin,  after  tlie  employment 
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nf  exU'nsion,  Ims  attempted  to  put  iu  foav  tranHvcrw  movements  of  tbc  b«»eK, 
t»r  hoH  iittofl  tti<f  boiiv  us  h  lever  ;  it  Iirb  given  wny.  nHiiiilI}'  lii^li  un  n^artlir 
head,  ut  other  tinirs  in  the  shaft.     It  is  pmlmblf  that  in  moMt  <  -  liai 

been  prcHli«jMisid  to  hy  the  bom-  hnvinji  bcconn,'  weakened  by  wji.  It 

hu  occurred  several  time«  in  tbe  humems.  and  at  least  twelve  ttmm  in  itM 
Yuniur,  in  nUempts  ut  redncin^^  old  diiduniLions  of  these  boned.  In  mostiif 
th«  re<onJe<l  eiises*  ihe  bune  hns  readily  iiniteil,  and  the  condition  of  lb» 
]>8tienl-  liiiK  not  \\q\\\\  niuterintly,  if  ut  nil,  inflnen<!eil  for  the  worac,  exo^ 
that  rwlncjtion  of  the  disl(x.*ation  bsis  necrrtsjirily  In-en  rendePetl  imfv4Bib)c. 
1».  Neighbonniijc  Umes,  sueh  a&  tbe  rihs  and  the  RletM»id  cuvily.  ha^e  Ufa 
liiielnred  in  the  endeavour  to  reduce  dislocjition  of  the  ah'julder,  and  ll< 
iMTetrtiuilnni  in  attempted  reduction  of  a  luxated  hip.  10.  The  limb  In 
'tctually  been  tuni  off.  This  remarkable  accident  happened  to  (Wierin  of  Pint 
in  attemptiiii;  the  reduction^  witliout  pulley*  bat  merely  by  the  trail*on  I'f 
four  nsNistiints  of  a  disloeauun  i»f  the  ^boulder  of  three  montJiB'  atandinfr.  in  i 
woman  (1:5  years  of  ajre,  the  lind)  beinj?  suddenly  torn  off  at  the  elboir.  Tbr 
patient  died  on  the  twelfth  day  ;  and  on  examination,  the  bones  wvre  foand 
jiorouA.  and  tbe  muscular  and  otiier  Boft  structures  pulpy,  the  limb  tttTiof 
uvideutly  lost  its  natural  strenfrtb  and  elasticity. 

Till*  oucurrL-ncc  of  theat*  Various  awitk'Uta  ami  injuries,  in  ibr  atU'rapt^ii 
reduction  of  old  dislocations,  cannot  always  be  justly  uttributtid  U)  the  em|il(}) 
ment  of  an  Jmpro]>er  amount  of  force  by  the  Harmon.  The  liability  to  ikn 
must  mther  be  lookwl  upon  as  a  necessary  accompaniment  of  attempt  U 
pultini;  back  into  ita  place  a  lH«ne  whici)  has  been  dislooated.  ami  Ifft 
nnn'duced  ft)r  many  weeks  or  months.  Uuriiii:  tbis  priod  the  bone  usoiDr 
contruciB  ailhesions  of  a  very  ilense  kind  to  the  p^irts  amongst  which  it  lis; 
and,  as  it  nmnot  l>e  replaced  in  ita  articular  cavity  nntit  these  nilheAi<ins  faftw 
been  torn  or  broken  through,  it  is  easy  to  understand  how,  in  the  a 
to  do  this,  nei^hbonrinf;  soft  parts,  vessels,  or  uervea  may  )pve  way, 
t>oue  jtifelf  may  yield  to  the  force  that  roust  be  applied  to  it  in  order  to 
it  out  of  its  new  bed, 

Tbe  liability  to  the  occurrence  nf  tliuse  a^cidenta  sbonld  make  the  fton^ 
very  cantittus  bow  be  recommends  an  attempt  to  reduce  old-standini^  dudoc 
lions.  If  after  u  lime  tbe  new  joint  have  l»econie  tolerably  mobilr  and  b« 
not  jminful,  it  may  Imj  better  tti  leave  rhc  Ume  nnre«luced,  rather  than  etp* 
the  (mticnt  Lu  •iivat  rittk,  with  a  alender  jtrospect  of  eventual  succea.  If  ll^ 
unaMluced  dislo^.-ation  jrive  rise  to  8tiffne«8  and  pain,  ranch  maybodoctf^ 
passive  molinii,  frirtions,  and  doucht'*,  (o  iuiprove  the  patient'.*  r  •■'■•'  " 

Tbt-  Snbcntaneous  Section  of  mus<-le9,  tendons,  and  bund  -it^ 

in   tliL-  m*ijjhliourh<MMi  of  tbe  di&liMated  joint.,  was  proi)«>sed  by  I  ?'•• 

a  meauR  of  fai'ilitatuif;  nHlnriion  ni  old-Ntandim;  cases  ;  and  h<-  !  1  ■" 

inatftiicc  in  which,  by  these  means,  a  shoulder  thai  had  been  diatocftied  fortv^' 
yean  was  reduced,  lu  many  cases  in  which  this  plan  has  been  tnist^ 
iuocctt  has  not  been  commeusui-ate  with  ibc  ex|»eciaiionK  founded  09  ^< 
and  iu  other  inslunixw,  of  wlijiU   I   luive  wen  two  ()r  tlmte,,  th'  '^ 

bet'U   tollowid  by  i.|iiughitiK  and  other   serioits  evils,  whilt   ii  "*** 

attende*!  with  any  b«.nrtit  m  fiicilitatinjf  reduction.  Lister  and  <<btr>l*" 
successfully  ri'dnced  old  dislocations  of  the  (thouider  by  exposif"  'i-  i"^**'"- 
the  hnmerus  and  dividing  the  structores  which  prevented  its  n  ] 

M)  OiKLocATioN  is  one  of  the  moat  Mrious  injuries  lo  wbaii  a  iiui" 
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Bahjectcd.     Xot  only  is  there  such  extensive  laceration  of  ihe  soft  parts 
ivor  and  enter  into  the  foniintiou  of  the  joint  ae  to  irive  nue  to  tbo  most 
rc^xti  forms  of  traumatic  arthritis,  but  the  Ixtuen  aR»  often  fractured,  and  the 
lain  vwBela  of  the  limb  perhaps  ]t;rtutly  strvtchwl  or  torn. 

The  TrMitmvnt  of  a  comj^ound  dislocation  must  be  conducted  on  the  same 
rinciplefi  that  gfuide  the  Sorircon  in  the  nianaj;eiueut  of  a  wounded  joint, 
iz.,  rciit,  drainage,  and  the  prevention  of  dec<.)raposltion.  Dwiii*,'  to  the 
uptare  of  tlie  lii^aments  and  muHcular  attachments,  there  is  nsualty  no 
irticuUy  in  the  reduction  :  Itut  the  dan«:er  consJKts  iu  the  destructive 
uflainmatiou  that  bu  freijueutly  follows  in  the  joint.  This,  as  wnf,  before 
KJiut4.'d  *»ut,  is  due  chiefly  to  the  accumulation  of  decompoign^'  ditM^'hargen 
a  the  cavity  ;  but  in  the  cane  of  a  comixiiind  dislocation,  it  is  airgravated  by 
hf  wevert  bniiaiuj^'  and  latvration  of  the  surrounding:  structures.  Consequently 
."ctensive  iuHauimation  and  suppuration  with  slou|:hiug  may  f'ltlovr  the  injur), 
u  all  t*asc*  it  is  better  not  to  make  any  attempt  to  close  the  wound  by  suture, 
kibifi  would  only  interfere  with  the  drniuage. and  union  by  the  tirst  intc-ntioa 
Hraoticaily  imjKtssible.  ('leaning  the  wound  and  dressing  it  mnst  be 
onclncted  on  the  principles  laid  down  in  the  chapter  on  wounds  of  joints 
p.  513).  If  the  joint  be  a  ]arj:e  one,  the  line  of  practice  will  vary  acc<»rding 
0  circumstances  other  than  the  mere  dislot-ation.  Thus,  if  it  he  in  the  upper 
xtremity*  the  patient  being  healthy,  and  the  soft  ports  not  very  extensively 
uDtUiied  or  torn,  the  bones  may  be  replaced,  after  the  joint  has  been  properly 
leaned  with  carbolic  acid  lotion  (1  in  '10}^  or  some  other  antiseptic  solution, 
lid  may  tlien  l>e  dressed  by  one  of  the  antiseptic*  methods  already  described. 
^tj  cold  mav  be  applied  over  the  dressing  if  possible.  The  limb  must  be 
^Okoed  un  a  splint  to  ensure  rest  for  about  two  weeks,  after  which,  if  all  ^^ocs 
reU,  paMsive  motion  may  be  commenced  with  care.  Should  suppuration  take 
llttOe,  pofisivc  motion  would  only  ensure  the  destruction  of  the  joint  :  the  limb 
aQBt  then  be  firmly  fij^ed  on  a  splint  iu  the  hope  of  obtaining  ankylosiE. 
■tti«re  be  fracture  conjoined  with  the  dislocation,  resection  should  be 
Mbit!d,  as  was  enccessfully  done  by  Uey  iu  several  caaes  of  iujury  of  the 
Ibow  at  this  description ;  but  if  the  soft  parts  be  greatly  injured  aa  well, 
mI  especially  if  the  blood  vessels  and  nerves  of  the  limh  have  suffered, 
^■Dtation  must  be  performed.  In  the  lower  extremity,  amputation  is 
Dore  frequently  necessary  ;  in  the  knee,  almost  invariably  so.  Yet  there 
tre  exceptions  to  this  rule  ;  thus.  White  had  a  case  of  compound  dislocation 
»f  (h«  knee-joint  in  a  boy,  nine  years  of  age,  at  the  Westminster  Hospital,  iu 
rhich  he  saved  the  limb  by  sawing  ulT  the  condyles  of  the  femur  and  reducing 
iie  bone.  In  comjKHind  dislocations  of  the  ankle  and  the  astrngalnB,  an 
kttemj>t  sliould  generally  Ije  made  to  savo  tlie  limh,  in  the  way  that  will  be 
Hure  Kpecially  |>ointed  out  wlien  we  comu  to  treat  of  these  injuries. 

Aft*r  recovery  from  comjtound  dislocation,  the  joint  will  often  remain 
MuuuieuLly  bLttl'eued  ;  heuco  attention  to  |)ORition  during  the  treatment  is 
^pitial-  In  many  cases,  however,  very  good  motion  is  ultimately  obtained, 
[noogh  the  siiffuehS  uiny  continue  for  some  length  of  time. 

IVtau'LiOATioNs. — Fracture  of  the  Shaft  of  onm  of  the  Iiong  Bones 
ivith  Dislocation  of  its  Head  considerably  increases  the  ditticulty  of 
Ruction.  In  these-  circuruHtances.  it  has  been  recommended  to  let  the  fracture 
Hbolidate  tirst,  and  then  to  attempt  the  redaction.  But  to  do  this  is  only  to 
^b  ofid  incroQse  the  difUculties.    At  least  seven  or  eight  weeks  must  eUpee 
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before  the  fractare  will  bs  safBciently  firinlj  united  to  bear  the  Cnetioi 
reqaiaite  to  reduce  so  old  a  dislooatioD ;  and  thon  tberu  vrlll  be  a  f^reat  ohtao( 
of  rapture  of  the  callus,  and  certainly  extreme  dilfioulty  tti  tite  rt'duecuio.  Il 
thcn.'forc  appears  to  ino  much  better,  under  all  circunHUnoes,  to  iindearoar  U 
reduce  the  ilislocation  at  once,  and  afcerwards  to  treat  the  fracture  in  tbc  anal 
way.  In  reducing  a  (iialouatiou  complicated  with  fractua*  uf  the  abaft  of  the 
displaced  bone,  the  fracture  must  first  be  put  up  very  firmly  indeed,  vith 
wooden  splints  completely  cncasiug  the  limb.  The  patient  mu^t  then  be  pat 
fully  under  the  influence  of  an  antcsthctic,  which  is  essciitiiil  iu  thttnt.*  cejm: 
when  the  muscUes  are  completely  relaxeil.  the  reduction  may  bo  •(Tooted  io 
t'le  usual  way.  If  manipulation  faiU  and  extension  becomes  nooeasarf* tkl 
extending  means  should  be  applied  upou  the  splints,  so  that  there  may  bo  no 
dra^giuu^  upon  the  fracture.  In  this  way  I  have  reduced,  wit-hoot  uj 
difficulty,  a  dislocation  of  the  head  of  the  humeniB  into  the  axilla,  comphcitai 
with  comminuted  fracture  of  the  shaft  of  tlie  l»uue,  iu  a  rcHmrkuhly  m  iNcoiftf 
man  :  and  about  the  same  time  I  had  under  my  care  at  the  il>»dpi(-al  n  casp  uf 
dislocated  elbow,  with  fracture  of  the  shaft  of  the  humerus,  that  was  reduced 
with  case  in  the  8ame  way.  The  diHiculty  in  redutrtion  in  aece&sarily  inortMied 
by  the  proximity  of  the  fracture  to  the  dislrx-ated  joint,  ant!  whvn  thr 
epiphysis  is  broken  off  from  the  shaft  and  dislocate<l,  the  dirticuhr  mar  be 
^(reat ;  but  it  is  not  insuperable.  S<:tine  years  siucc,  I  luwistcd  H.  Smith  wd 
Donn  in  the  reduction  of  a  dislocation  of  the  humerus  with  fni/^iureof  the 
surgical  neck  of  the  bono,  the  disptaoed  bead  lying  to  the  inner  aide  o(  xht 
uoracoid  proceas.  In  this  cose  the  |)atient.  a  yount^  man  who  hiid  «nstaioed 
the  injury  by  a  fall  in  an  epileptic  tit.  was  put  under  cliloroform,  and  when  b( 
was  fully  ana^thctized  (be  displaced  head  of  the  l>ono  was  cisily  replaced:  Ibr 
patieul  recovenri'.r  with  an  oxoellent  arm. 

When  a  Simpla  Fractare  axtends  into  the  ▲rtieolar  Sad  of  tki 
Bone»  as  in  some  dislo<.-aiions  about  the  elbow  and  ankle,  there  is  uo  ni-^KnAl 
increase  in  the  dauj^'.-r  of  the  ca^t'  or  in  tlie  difficulty  of  itit  m  inn'^erii>iu. 

in  Compoand  Dislocation  with  Fractare  of  the  Artie  alar  Sadi. 
removal  of  splinters,  and  partial  resection  or  amputation  will  l>e  requimi 
uooording  to  the  seat  and  extent  of  injury. 

Bi'UNTANBOUs  I>i8booATioxs  may  uoouT  either  snddenly  or  ^^radoally,  lod 
may  arise  from  a  variety  of  causes. 

8poutaneous  disloijatiou,  if  the  term  can  properly  be  applied  to  such  cvsr^ 
is  often  nvt  with  as  the  lusult  of  disease  uf  the  articulation.  In  all  tUsimttkf 
utftammatton  of  joints,  as  iu  tuben^ulous  disease  or  acute  arthritis  folloviog  * 
wound,  the  ligamoats  l>eoome  softened,  the  cartilages  are  destroyed,  and  tbt 
bone4  euterini?  into  the  articulation  altered  in  shape  by  alosntioo:  In 
these  circu instances  the  articular  surfaoes  readily  become  displaced  under  ihf 
iufloence  of  slight  muscular  motion.  To  this  class  Volkmann  has  ^vw 
name  of  Dinlocalhn  from  Dfnlntciion.  In  chronic  rheumatic  aril 
eapecially  of  the  smaller  joints,  and  in  the  joint  affections  met  vith  i* 
locomotor  ataxy,  ic  sometimes  hapf^ns  that  tlie  articular  surfm^m  are  ^rrsdoslhr 
t'orued  out  of  th'itr  normal  relations  by  the  pressure  of  osseous  uutsnt^tbs, 
aprtnging  from  the  Wmes  cKwe  to  the  margin  of  tin*  eartiiase*.  TJ»ew'  ^ 
classed  by  Volkmann  as  DUhmtitm*  from  Lhformihj.  In  anotbir  f»in»' 
which  was  spcdally  sLudie<I  and  dL«<,Tibcd  by  Stanley,  the  atfeoCion  is  diK  to  ■ 
(paralytic    condition    of    the    muscles  stiiTounding  the  oupMoU-.      Iu  iW* 
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fPiMrah/tic  fh'fttoaitions,  whicti  are  most  uommoa  in  tliti  hip  ami  sbouldor,  the 
rtieiul  of  tlie  bcine  slips  out  without  any  very  marked  sign  of  diseaiie  about  the 
tjoirit,  and  certainly  without  any  previous  destruction  of  it.  In  another  class, 
UMi'bich  Volkniaun  has  given  the  imrae  of  DUlo<niions  from  Distemio/i^  the 
■■mle  is  stretched  and  weakoned  by  effuaiou  of  fluid  within  it.  These  are 
nmsioually  the  result  of  acute  suppuration  within  the  joint,  the  capsule 
[becoming  softened  and  tjivinj;  way  at  its  weiikoHt  point,  and  the  head  of  the 
rootle  escaping  throujjh  the  aperture.  In  these  circujjistancca  there  would  be 
pigh  fever  and  intense  pain,  rcheved  when  the  capsule  gives  way.  In  other 
■j^V  the  flaid  that  distends  the  joint  is  serous  in  character  ;  these  may  be 
pfiste,  but  are  more  commonly  chronic.  The  h'traments  then  become  {!:raduuUy 
■treU*hed  till  they  are  no  longer  cupable  of  maintaining  tlie  articular  surfaces 
[lu  position.  Thus  Stanley  records  a  case  in  which  the  capsule  of  the  hip  was 
|fc>aDd  to  lie  five  inches  in  leugth,  and  Hutton  another  in  which  the  round 
■JtoDent  measurcfi  four  inches.  In  such  extreme  cases  as  these,  the  dis- 
EflKion  may  take  place  without  rapture  of  the  capsule.  The  symptoms 
■nmUy  noted  have  been  obscure  rheumatic  or  neumlific  pains,  lasting  for  some 
pme,  in  the  joint  previous  to  dislocation.  It  may,  however,  occur  snddcnly, 
bitboat  any  |iatu,  the  defi>rmity  of  the  limb  hrat  attracting  attention.  Such 
HAtcations  occasionally  otxnr  durini;  an  attack  of  acute  rheumatism  or  one  of 
■wcnte  specific  fevers.  The  condition  is  almost  confined  to  the  hip,  but 
Itber  joints  may  be  affected,  and  sometimes  more  than  one.  Thus,  some  time 
^■fiiere  was  a  case  in  University  College  Hospital,  in  which  both  shoulders 
^^Bips  weiv  dislocated  simultaneously. 

^^Mtly,  there  is  a  variety  known  as  Returrfinf  bislocatiom/xn  which  the  joint, 
P^nttg  been  dislocated  and  reduced,  the  muscular  and  Iigament4iiis  stiniotures 
bave  bcoome  so  weakened  that  ever  afterwards  the  bono  slips  oat  of  placA  on 
Bit'  application  of  slight  force,  or  at  will  on  the  patient  throwing  the  muscles 
t!w^  limb  into  action.  These  dislocations  are  most  common  in  the  shoulder. 
JCT  may  l>e  due  to  incomplete  repair  of  the  capsule,  or  to  fracture  with 
tIaccmcDt  of  the  edge  of  the  glenoid  cavity  in  the  shonldcr.  or  acetabulum 
fal  the  hip.  .Ifiessel  has  described  a  case  iu  which  aflev  death  the  cause  was 
l^aud  to  be  nipture  of  the  supraspiiiatas  and  infraspinatus  muscles,  which 
•d  bcoome  retracted  under  the  acromion  without  formiug  new  adhesions  to 
lebead. 

The  Tre&tment  of  sjwntaneouH  dislocations  is  not  very  satisfactory.  In 
ftmiy  rftiluctiuu  cannot  be  accomplished  ;  while  in  others  it  may  be  effected 
BMdily  cnongh,  but  the  Inine  cannot  )«  ftxed  in  the  joint.  In  u  case  of 
i)ont4ini*ouH  dislocatioTi  of  the  hip,  without  any  a|»[>arcnt  disease  of  the  joint, 
Dcarhng  in  a  young  woman.  I  readily  eflfected  reduction  by  the  pulleys,  three 
ic^ks  after  the  occurrence  of  the  displacement.  The  limb  was  then  fixed 
rith  the  long  splint,  and  maintained  at  a  proper  leugth  for  two  or  three 
rt^iks  ;  wIm'Ii,  in  conse<pien(e  of  a  severe  bronchitic  atUiok,  it  became  necos- 
iry  t^»  r<*m"ve  the  appanitas, and  the  displacement  8pee<iily  retunied.  AVIiilst 
DOVttlcficent  from  this  attack,  the  patient  fell  and  fractured  the  displaced 
ttnnr  in  its  npi)er  third,  thus  rendering  it  impossible  to  replace  the  boue.  In 
pother  oiso  of  spontaneous  dislocation  of  the  knee,  oocMirring  in  the  same 
^ajttm  manner,  the  joint  could  not  be  replacc<].  and  |)ermanent  dofonnity 
HPleft.  After  reductiuu  in  similar  cases,  a  splint  or  a  starched  bandago 
pnald  be  worn  for  a  considerable  length  of  time,  so  as  to  give  the  lig«- 
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raente  of  the  joint  a  chance  of  recovery.  If  there  be  a  rheumatic  tendency, 
it  should  be  removed  by  suitable  treatment ;  and  if  there  be  a  paralytic 
condition  of  the  musclee,  electricity  and  cold  douches  with  friction  may 
advantageously  be  employed. 

OoNGExiTAL  Dislocations  are  occasionally  met  with  in  the  hip,  shoulder, 
wrist,  and  jaw,  and  have  attracted  the  attention  of  Surf^eons  through  the 
labours  of  Gnerin,  Smith,  Chelius,  Robert,  and  others.  These  dislocations  are 
allied  in  cause  and  nature  to  other  congenital  deformities  of  the  limbS;  such 
as  club-foot,  &c.  In  them  there  is  usually  found  arrested  or  imperfect 
development  of  some  portions  of  the  osseous  articular  apparatus.  Whether 
this  is  primaiT,  thus  causing  the  displacement  of  the  bones,  or  consecutive 
upon  disuse,  occasioned  by  spasmodic  action  of  one  set  of  muscles  or  by  para- 
lysis of  another,  dependent  on  some  irritation  in  the  nervous  centres,  is  scarcely 
worth  inquiring  here.  In  some  cases  it  would  appear  as  if  faulty  positiou  of 
the  foetus  in  utero,  or  undue  violence  during  birth,  may  have  occasioned  the 
displacement  These  dislocations  are  probably  incurable,  as  there  is  always 
congenital  defect  of  structure  in  the  articular  ends  of  the  bones,  or  of  the 
socket  into  which  they  are  received, 

There  is  a  peculiar  form  of  dislocation  which  I  have  ouce,  and  only  onw, 
met  with  in  a  child,  12  years  of  age,  otherwise  perfectly  healthy.  It  was  u 
dislocation  of  the  head  of  the  radius  backwards,  in  consequence  of  want  of 
development  of  the  lower  third  of  the  ulna.  In  this  case  the  radios  was 
nearly  two  inches  longer  than  the  ulna.  The  want  of  development  in  the 
latter  bone  prevented  the  proper  growth  of  the  forearm  ;  and  the  radius  con- 
sequently, after  having  become  slightly  curved,  was  slowly,  but  completely, 
dislocated  at  its  humci'al  end.  All  the  movements  of  the  bone,  however,  were 
perfect. 
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DIBIiOCATIONB     OF    THZ     LOWKR    JAW. 

locations  of  the  ]&ower  Jaw  are  not  i*f)min(Mi  turcidunbs.     Tliey  ocrnr 
fn'<pK>nLlv  in  women   than   in    men,  and  have  very  seldom   Iteen  iiiet 
iritli  ftt  eilber  extreme  of  lile  ;  Imt  Xiiluion  aud  Malgai^^ne  relate  cases  uecnr- 
r  in  fdentulousfiiibjcctaof  (»8and  7i' years  of  age,  and  AstleyCMOpcr  baa  seen 
accident  in  a  clii'd,  occasioned  by  another  boy  thrustiu;^  an  apple  into  its 
koutb.     These  dislocationfl  are  moat  frei^uently  occasioned  by  forcible  action 
the  tlepressor  muscles  of  the  jaw — by  oj'ieniii^  the  mouth  too  widely,  aa  in 
kDghing  and  jjapintj,  or  in  attempting  to  take  too  larji^e  a  hit^.     Occasionally 
Accident  has  resulted  from  blows  or  kicku  upon  the  chin  wheu  the  mouth 
open,  or  from   violent  strain  upon  the  part  in  tootli-drawinjr,  or  in 
loving  stumps  witli  an  elevator.     The  meclianitini  of  the  diHlocution  ta 
tplo.     Wheu  the  mouth   is  opened,  the  interarticulur  tibro-cartilage  with 
ic  condyle  j;hdiH  forwtirds  on  to  the  articular  eminence  ;   if  this  movement 
continued  too  fur,  and  the  external  pterytrtjui  muscle  contract  forcibly* 
le  condyle  slips  forward  over  tlie  articular  eminence  into  the  zygomatic 
the  axid  of  the  raniua  being  dia*cted  obliquely  backwanls.  and  the 
ition  thus  being  complete.     In  this  way  lK>th  condyles  may  be  dis- 
(tr  only  one.     Mainonneuvc   and  Otto  AVelwr,  by  producinj;  diskwiation 
the  dejid  body,  found  that  the  condyle  lies  in   front  of  the  root  of  the 
rgoma.     The  coronoid  process  rarely  reaches  the  malar  bime,  but  usually 
below   it.  being  completely  surrounded  by  the  teudon  of  the  temjioRil 
le.     From  original  observation,  Heath  coulirms  this  view  of  the  position 
coronoid  pnKJCss.     The  interarticular  fibro-c^^rtilaife  is  attached  to  the 
'condyle,  and  follows  its  movements.     The  capsnlar  ligament  is  iitretchedi  but 
not  raptured  ;  the  external  lutcml  ligament  is  tense,  and  passes  from  behind 
forward  instead  of  from  before  bacJiward;  the  internal  lateral  and  stytn-maxil- 
larr  ligaments  also  undergo  stretching,  which  is  incn^a^cd  by  raising  che  chin. 
Tlie  tt  m|M>rftl  muscles  are  slretcheil,  according  to  Maisonueuve,  or  ]>artly  torn, 
:cordiug  to  Weber. 

When  tlio  dislot^aion  is  Bilateral,  as  most  freijueutly  happeuH,  the  signs 
iws  :  The  inci8<ir  twth  of  the  lower  jaw  are  separated  from  those  of 
by  an  interval  varying  from  half  an  inch  to  an  inch  and  a  half. 
bion  and  speech  are  impaia*d,  the  labial  constiuants  not  being  pro- 
.■tittBOed  :  there  is  dribbling  of  saliva  i»ver  the  luwer  lip  ;  the  ehiu  is 
BkngtiicnvKl,  and  the  lower  line  of  teeth  adranc<Hl  about  half  an  inch  beyond 
those  of  the  upper  jaw  ;  the  cheeks  are  llattencd,  and  there  ia  a  depression  in 
front  of  the  meatus  auditorius  extemus.  There  ia  also  an  oblong  jirominencG 
in  Uie  temporal  fossa  between  the  eye  aud  tlie  ear.      Tf  the  disliK;ution  Ixi  left 
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:>»iDs  lome  pr)«rer  t\i  nKyTetD^ 
he  gmdr.  1)16,  Rnd,  iifu*r  a  time,  nuiy«v 

bria^  tb*'  iiii»:s  of  a-tah  itui»  «pi»*>sition.  c*j>cciBMv  imstiritirly. 

Id  the  UnilAtenl  liiAlomtion,  the  axis  of  the  Iowit  jmw  iis  dir.t :  . 
Uie  side  opposite  U)  that  on  which  the  dii|>iauetDont  exista  :  uid  the  . 
■ilpm  are  the  siime,  Itut  in  a  lais  uiarktHl  de;rree,  as  tbocu?  which  aiv  tuti  »i:i. 
when  both  ^ides  are  di«l<)catLfl.  Tlie  hollow  in  fprtil  of  iht*  montiuonltK 
ojoTcd  side  i.s  how*;vi:r.  well  inurkcd,  and  nent^  U^  jtoint  out  the  WA  uA 
Dfttorv  of  the  dis^tlurx-meat,  the  diufrnoBis  of  which  ts  not  olwaja  Ttadilj 
iMide :  indeed.  B.  W.  Smith  states  that  be  has  seen  attempts  at  rpductiui 
^iptied  to  the  aninjured  side. 

AstJcj  Coopor  described  u  Sublxutation  of  the  jaw,  moat  frcqnentlr  Bd 
with  in  TiiUMtrand  delicate  women,  in  which,  in  conmHjUentx*  of  Tht  nthnliini 
of  the  li^iientii,  the  head  of  the  Imoc  appears  to  ehp  fnnranis  npOB  tla 
^ntiu  articolaris,  whenever   the  nioath  is  o|H*netJ  at  all  wideljr.  i«  is 
^^irphi^,  lau^^hing,  &a     It  mav  UHoally  be  ascertained  hj  tellini:  the  patient 
ti>  put  oDt  the  loDorue.     The  bone  bitches,  as  it  were,  and  preventu  the  nooUi 
Jtem  Ifcing  shut  lit  once.     Most  i-ouimonl}*.  (he  natiind  •  '  pstJat 

sntlicicnr  in  return  the  head  of  the  Ituni'  intif  the  _  ;  vilh  s 

cnM^kini;  noisf-  or  even  a  loud  snap. 

The  Redaction  i>f  a  dislocated  jaw  is  easily  efTected  ;  it  bcinif  putaiy 


rdt,  l'4S.     ll^'lttclKiti  of  DuUhhImI  Jaw. 


unljr  to  pU!<li  the  aUKl>'  of  the  bone  downwards  and  bnekHartlii,  and  at  tb'^*'^ 
lime  to  raiHi  the  chin  ;  hy  so  doin^  Hie  attiK^hntent  of  the  tcni|)oniI  n*' 
the  coroiioid  prwess  acts  ae  a  fiilrninu  and  tliu  i^ondyle  is  ' 
downwnrds  so  as  to  be  disengs^^cd  from  the  urticQlar  cn>' 
internal  pterrifoid  and  massetor  muscles  will  at  once  dnnv  ii  id 
position.     The  ruduetiou  is  lx«t  etTeeted  by  tlie  Surgeon,  atandia^  uia 
patient,  placing  his  thnmbN,  well  ]»rotected  by  a  thick  napkin,  or  a  few  "nv 
of  a  niirniw  handa^^e,  on   the   molar   tiH-tli   on    eaiJi  KJde.  and  tlien  depn«siK 
thp  nn^'l'!  '>f  thr  jaw  ftfrcihly.  at  the  sanit*  time  that  he  raittcit  the  chin  bjov^'* 
of  his  finp'i'»*  spread  out  and  plai'^'il   iiudtTneatli  it  iKi^.  HX^s.     The  bo*'"* 
Uien  returned  into  its  plaet- with  so  toreible  a  Huup  that  the  thamU  itiiT^ 
m  unlew  care  l>e  taken,  or  they  be  well  protected,     Wt- 

is  Inxatod.  the  efforts  at  redmtion  should  be  a{»{tlicd  >•'  <^ 
i  only.  Afti-r  ilu*  Tediictinti,  the  four-iailed  Ijandag^  shoidl  ^ 
(n  runes  of  fmeltire  of  the  jaw  ;  mid  for  several  day«  the  |aMit 
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list  not  Ik*  allowed  to  tulk,  or  to  eat  any  sulid  food.  lest  the  dLsphiceiueat 
nm,  which  it  always  has  n  great  tendency  (o  do.  Very  old  dislocations  of 
bone  may  be  reduced  by  the  process  just  described.  Thus,  Stivjuieyer 
placiNl  (ine  ufter  thirty-five,  Donovan  one  after  ninety-eight  days,  and 
Iltifk  after  fonr  months. 

In  the  cnseB  of  suhhtj-ation^  attention  should  be  paid  to  the  state  of  the 
enil  health.  Tonic**,  more  particularly  iron,  should  be  admiuisLered  ;  and 
od  diet,  the  cold  bath,  and  0[H:n  air  exerciiie  enjoined.  If,  as  frequently 
|>peus,  there  be  some  tenderness  about  the  temporo-maxillary  articulation,  a 
M  of  small  blisters  may  be  applied  over  it.  It  is  of  jrreat  importance  to 
■vent  Ihp  habit  (»f  n:*cnrrence  of  the  dislocation.  This  may  usually  most 
iveniencly  be  done  by  lettinjit  the  patient  wear  a  small  silk  cap  fitted  to  the 
n  and  attached  by  four  clastic  bunds  on  the  top  of  and  behind  the  betid, 
in  the  ciise  of  a  fnictiired  jaw. 

Congenital  Dislocation  of  one  Condyle  of  the  Lower  Jaw  is  a  re- 

and    rare    condition,   lor   a   knowloil^e   of  which    we  are   chiefly 

to  It.  AV.  Smith.     In  this  condition  there  is  a  singular  distortion  of 

ntenance.    The  osseous  and  muscular  stractDres  on  the  dislocated  side  are 

phied,  and  the  teeth  of  tlie  upper  jaw  project  beyond  those  of  the  lower, 

trary  ti»  what  occurs  in  the  accidental  dislocation  :  the  mouth  can  be  closed, 

h  ia  perfe<"r,  and  there  is  no  dribblinjj  of  saliva.     Congenital  dislocation 

condyles  lias  not  yet  been  ol>served. 


DISLOCATIONS     OF     THX     U7FER    LIMB. 

1>ISL0<'.\TI0NS  OK  THK  i'LAVicLK. — ^A\'heu  wc  look  at  the  fiat  character  of 

sterno-clavicular  articulation  and  the  very  email  and  shallow  snrface  on 

acromion  ujnm  which  the  outer  end  of  the  clavicle  is  received,  and  reflect 

the  violence  to  which  the  shoulder  is  frequently  subjectetl,  we  might  at  first 

gine  that  disloc-atioua  of  the  cinvicte  would  be  among-  the  most  frer|nent 

IS  of  injury  in  this  reg^ion.     Bnt  this  ia  very  far  fi-om  l)eing  the  case.     They 

indeed,  nirely  met  with  in  comparison  with  fractures  of  this  bone.     This  is 

nriog  to  several  causes  :  amonijet  these  are  the  presence  of  the  intt^nrticular 

^»r(>-cartila$;o  in  the  sterno-cluviculnr  articulation,  the  shortness  and  firmness 

tbe  li^mentit  by  which  the  clavicle  is  attached  to  the  sternum  and  acromion, 

1  the  fact  that  any  force  applied  to  the  bone  is  usually  received  in  a  line 

ii*b  corn'spoiids  to  its  axis,  thus  cuusin>r  it  to  be  bent  or  broken  rather  than 

BU«d.     The  mobility  of  the  scaj  ula,  also,  has  a  special  teudency  to  prevent 

,ocation«  of  the  outer  end  of  the  clavicle,  the  two  bones  easily  moving 

EecUer. 

nielf)(*«tit>ns  of  the  clavicle  can  be  o<^cafiioned  only  by  violence  applied  to  the 
xder  in  such  a  direction  as  to  drive  the  bone  inwards  towards  tlie  mesial 
Either  the  sternal  i>r  the  acromial  end  of  the  clavicle  may  be  dislocated, 
A  cht*  ^iinuitanoiu.s  (linplaaMneut  nf  both  endu  bus  been  observed. 
.  l*he  Sternal  Xhid  of  the  Clavicle  may  bo  Inxuted  fonvanU^  back' 
tU,  or  upuardfi. 

D  th«  dislocation  Forwards,  which  is  tlie  most  common  form,  the  end  of 

e  CAn  1m?  felt  in  its  new  positi^m,  ui)on  the  uppei  part  of  the  sternum 

tlu  Itelow  the  natund  level.     The  point  of  the  shoulder  is  approximated 

mesial  line,  and  the  dejiressions  above  and  below  the  clavicle  are  strongly 

U  C  2 
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The  forearm  w  flexed  bikI  very  aliglitly  siipitiuU'il.  \\  Ium 
proceaa  ia  not  hrokeii  off,  it  ih  tixcl  anrninst  tlie  |Hwt.crior  surfwr 
bunierufl,  the  forearm  \m\v^  immovalily  placed  in  ite  new  posilion.  lo  tKe 
rare  cases  \\\  wliicli  tlii»  process  i^  fractared,  thc'i*e  ia  ^reat  mobility  about  tbf 
joint,  and  crepitation  may  be  felt  tts  tlie  arm  is  drawn  Tonvarils. 

Difttocntinn  of  )K)th  Itones  Forwards  witluiiit  fracture  of  the  <i'  •  »ri 

<!3Eti'emely  riire  accident,  bnt  u  Uw  nndonUcd  cascs  have  k>eon  In 

thift  injury  the  flonijiition  of  the  funmnn,  the  projectiitn  of  tlie*Mndyles  of  Uw 
hnmeroA,  the  pivst^nce  of  the  si>^moid  notch  in  fi^ml  of  (he  arm,  and  Uk 
depression  of  the  jwsterinr  surfiice  of  this  bone,  rtmder  the  diap«o«is  stifHrieoUj 
easy.  In  one  case  at  University  CoIIe^re  fI(»8pitQl,  the  injury  was  produwd 
by  the  patient,  a  man  20  years  of  n^e,  slipping;  on  the  pavement  and  faUiDir 
on  his  elbow.  In  this  instance  the  clbtnv  was  much  bent :  it  could  \ni  broujrhi 
to  a  right  anj^le,  aiul  straightened  t^onsiderably.  Thu  fon*arm  waA  three 
c|anrter8  of  an  inch  hmger  than  its  fellovr.  The  condyles  of  the  huoKinvt  irer» 
on  a  level  with  the  (tlecrunon  :  the  tendon  of  the  tric^'jis  was  very  tight,  whlk 
the  sigmoid  notch  nnd  the  head  nf  the  radius  could  l>e  plainly  felt  on  thcftif 
part  oFthe  arm.  In  the  case  recorded  in  the  LfinrH,  \f^7:i,  by  Date  of  (>f»- 
kerno,  the  dislocation  was  forwards  and  oatwards,  so  ttiat  the  head  of  tin 
radius  lay  outatde  the  external  condyle.  At  the  same  time,  the  epiphyiot  U 
the  inner  condyle  whs  sepurate<l.  'NVhen  the  olecranon  is  broken  ofC,  ttianii 
elongation  of  the  foreurin  with  great  mobility,  bnt  the  detached  fhigmaiitcu 
be  felt  behind  the  htimcrus. 

The  ;Lateral  dislocation  of  the  bones  of  the  forearm  is  ahnotiit  inrirabl? 
incomphao ;  either  the  head  of  the  radius  hitchiog  against  the  trochlet,  ortb» 
ulna  coming  into  contact  with  the  capitellum.  Complete  lateral  dislocatioo  / 
the  bones  of  the  foresirm  is  excessively  rare.  Xelatoa  haa  given  a  woodcatof 
a  complete  luxation  outward?. 

The  ulna  or  radius  alone  may  be  displaced  ;  and  in  some  caMS  both  hmm 
are  dislocated,  but  in  opposite  directions. 

2.  tnna. — The  only  dislocation  to  which  the  ulna  alone  is  subject  is  tYnt  n 
a  direi'tion  Backwards.  This  displucement.  miiy  hv  unoompliratr<l,  hat  u 
more  fre<juently  Hssociated  with  more  or  less  dislocation  of  Uic  hcawl  of  tii» 
radius.  When  it  occurs,  it  may  bt  recogniztid  by  the  potjet'tion  of  tV 
olecranon  biickwurds,  and  by  the  head  of  the  ntdius  l)«iug  felt  in  its  oorftuil 
situation,  or  nearly  so,  during  the  movements  of  pronation  and  supinabMi 
In  8*>tne  extremely  rare  cases  the  comnoid  process  is  fVaclured  at  the  «■"* 
time,  causing  ready  disappearance  and  recurrenoe  of  Uic  dishtcation,  vith 
crepitus. 

3.  Hadiai.— The  rudins  alone  may  be  dislocated /on/vrriit,  hatk$tar<kyif 
cnlwanU,  The  dislocation  Forwarda  is  by  far  the  moat  conimon.  In  ^ 
many  inslancvs  of  it  I  have  seen,  it  lui«  resulted  from  a  fall  on  llie  ^^ 
<if  the  hand»  by  which  the  tower  end  of  the  radius  is  driven  faaokvaidsi  vtftk 
the  upper  end  is  tilted  forwards  with  the  wholi*  foi\M*  of  the  Icvtmgv  ilAa 
bone,  and  in  this  way.  rupturing  the  orbicular  ligammt,  is  thnmn 
rxt<.'n)al  condyle.  The  Kigns  of  this  displacement  arc  the  following  : 
•nu  is  slightly  flexed,  and  in  a  ixisition  midway  between  |«x4utta  ^ 
KupiuHtion  ;  any  atti-nipt  at  completing  the  latter  nunement  (.w'ttiw^w  p* 
|>ain.  na  docs  also  the  endeavour  to  straighten  the  nrm.  The  elbtjv  cia  h» 
Nisnt  only  tu  a  right  angle,  in  consequence  of  the  head  of  the  raditM 


ELBOW-kADJUS, 

up  »<rainBt  thu  lower  end  of  the  huniKrim.  ngninBt  which  it 
ikea  with  a  suilLlen  shock  (Fi^ft.  2r»7,  2ril»».  On  rotatini:  the  radius  j^reat 
is  fxpyriyuced.  aud  tliy  head  of  the  bone  can  be  felt  to  roll  on  the  foro 
of  tlie  hnruerns.  tlu*  oxtcnial  condyle  of  which  appcot^  to  project  un- 
itarHllj,  with  a  distinct  hollow  U.*neatli  it  when-  the  head  of  the  radius  should 
be.  The  hand  and  arm  can  he  fully  pronated,  but  cannot  Ixr  8upin«led  more 
than  half  way.  The  whole  of  the  onter  side  of  the  arm  is  deforrac<i,  heiiiR 
cauTted  souiewhut  furwards  (Kijr.  :*fiM).    The  rupture  of  the  orbicular  li^auient 


Flf.  1^'  —  l>i*l»<-ati.m  or  lt»    lU'lMii.  r>r«(anl»:   l.lmll  of  Pbwrraf  Ilf>nititig  Uw  Ann. 
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in  this  dislocation  makes  it  very  difficult  to  tix  the  radius  so  as  to  prevent  a 
recam'Di'e  of  the  di«pluc*'nicnt. 

The  dutI<KaiUofi  of  the  niditiH  Backwarda  is  extremely  rare  :  it  may  always 
he  rceikjmizi.tl  by  the  head  of  the  hone  beinjLf  felt  subcntaneously,  Ixjhind  the 
titernal  uNindyle  ;  the  movements  of  the  ellrow,  and  of  the  rsdins  especially, 
IteiDjf  at  the  wime  time  very  limited  and  painful. 

Dislocaiioi)  of  the  radius  Outwards  rs  of  mure  frequent  occurrence  than  the 
Uta  injury,  th^  head  of  the  hone  hein^  thrown  on  the  outer  side  of  the  ejctemal 
eoiidyl<%  wlierc  it  is  felt  under  the  skin,  rollin|r  as  the  hand  is  nmved.  The 
natoral  raoiinn^  of  the  joint  an-  of  course  L^roatly  interfered  with. 

•vbhueation  of  the  E«ad  of  the  Badins. — 1'his  name  has  been  (firim 
til  an  injury  ma  unconiinoniy  pr(Hin<*«'d  in  childri'ti  by  the  nurse  or  mother 
jerking  the  hand  suddenly  upward:!  iu  au  attempt  ti»  save  the  child  from 
ftUlinsr.    The  Itmh  is  held  motionless,  with  the  elbow  slightly  flexed,  and  the 
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»ievation  of  the  limb.  This  nioile  of  rodiictlon  wfw  (init  tlewriUsi  U 
CImrles  White,  of  lilanchcstur,  in  1770.  The  patk'Ut  mu(*t  bo  placvd  itpuna 
low  chair  or  couch,  and  the  arm  raised  perpendicnliirlj  by  the  side  of  ilir 
head  at  the  same  time  chat  penile  triiction  i»  iiiiule  u[>oii  iu  In  many  ca.*«» 
so  little  foroti  is  re<iuired  that  no  counkT-fXtensiori  18  miiiirwi  l»t*yoDd  the 
weight  (jf  the  patient*s  body,  or  the  Surj^oon  may  extend  the  urm  witb  one 
hiitid  while  he  stc4idic*B  the  shoulder  with  the  other  placed  oa  the  aoromioo 
tind  the  outer  end  of  the  elavicle.  8liould  more  force  lje  ueceMar^r*  lO 
a«£i6taDt  mar  steady  the  shoulder,  or  the  Surgeon  may  u&e  his  fcnil  (Fig.  ihW 
When  the  bone  is  felt  to  nlip  in,  the  arm  must  be  broutflit  down  to  llieiidc, 
wliile  the  head  of  the  bone  is  held  outwards  by  the  hand  in  the  kx\. 
this  mode  of  reduction  the  untorn  part  of  the  capsule  in  relaxed  to  the 
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ponibic  extent,  as  also  is  the  deltoid,  whirh  is  one  of  the  moet  po\txrfa!  of  the 
musolefi  eoncemcd  in  keeping'  up  the  difiplaccmcut.  ThiA  method  tsthnttt 
painless  in  moat  oaoes,  and  for  this  reason  should  always  be  tried  biftn 
resortinfT  to  ntlier  means. 

2.  Heduction  by  the  folhiwiuic  manipuIaiioH  has  been  reocmimcndcd  bi 
Kocher  in  all  cases  of  BulMHinio<»id  and  »ulK:lavicuIur  dislocation: — Scat  ih* 
patient  m  a  chair,  and  stand  by  hi8  side  ;  then  Hex  \m  ell>ow  to  a  right  9x4^ 
and  pre$u>  it  inwards  aj«  far  as  p4>esil*le  towards  the  chest  ;  then,  boldiB^tir 
elbow  in  one  hand,  and  \mw)*  the  forearm  as  a  lever,  rotate  gen tlv  and  ttciiblj 
outwards  till  a  distinct  ttense  of  resistance  in  felt;  chc  olUiw  mtskC  Dov  h 
i»rotight  fonvurds,  nr  in  other  words  the  arm  must  be  mistrd,  witJt  nuTiglrt 
inclination  inwards,  until  it  is  nearly  at  rif^ht  angles  to  the  anterior  pUott^ 
the  body,  the  rotation  dtitwanls  iM'ing  mniniained  ;  tinnlly,  thr  hand  ispliCfid 
on  the  opposite  shoulder,  by  which  a  movement  of  notation  iuwtfdi  i> 
impreMK'd  ou  tlu^  humerus.  This  method,  which  was  the  revolt  of  liie  tfjcitiiUD' 
Htii)U  of  dislotutions  produced  on  the  dead  body,  is  so  devisod  »«  to  r>rUi Uk* 
tight  bands  of  the  ca[trtule  and  to  make  the  opttuizig  gai^e.  It  liax,  in  K^tcbtr* 
hands,  been  very  successful  even  with  old  dislocations  :  thtia,  be  baa 


fy  rrflnrcd  nne  at  three  weeks,  two  at  live  weekf,  three  at  stvon  weeks,  four 
thrw  moQthB,  and  two  at  four  mcmths.  In  one  cnse,  an  oM  woiuau  of  To. 
with  ail  iinreduwd  dislocation  eight  weeks  old,  fracture  of  the  arm  took  place. 
and  i-i^duction  becaiue  ini|M>6sible. 

».  The  reductioo  of  the  dislocation  by  Ih  h^l  in  ihi  arilfa  is  a  most 
••ftirient  pn»cedurc  in  ordinary  cnseg.     In  adoptinyj  this  plfln»  the  }Kitient  is 
l;*i<i  on  hts  back  upon  a  low  bed  or  <*onch.  or  on  the  fjround  ;    the  Siir;;r<^oti. 
fttJttiDg  himself  on  the  same  sido  as  the  dishx-ated  araj,  takefl  tho  hmh  hy  the 
wrist,  and  places  one  foot,  covered  niei*cly  with  the  stocking,  well  up  into  the 
Rxdia,  BO  that  the  hoel  may  press  njrainst  the  lower  bt>r<ler  of  the  Bcapnla,  ond 
the  fot»t  net  upon  the  humeruH  ( Kig.  Jjrir)). 
He  then  draws  the  limb  st^'adilv  down- 
wards, and.  when  it  is  disengaged  to  a 
mifficient  extent,  brin^  the  hand  across 
the  front  of  the  patient,  the  foot  acting 
aft  a  fuliTuni,  by  which  the  head  of  the 
bone  may   he  reduced   by  l>ein*r  pushed 
upwards   and   outwards.      This  iruMk*  of 
reduction  is   very  successful   in  ordinary 
diiihjCAt ions  into  the  a?tilla,  and  in  those 
under  the  elavicle.     In  the  latter,  how- 
CTer,  it  will  be  necessary  to  draw  the  arm 
more     obliijuely    downwards    aud    back- 
wardni,  and   to  press  the  foot   somewhat 
forwarrls  upt>a  the  head  of  the  Ijoue,  after 
it  hns  been  disengaged  by  being  brought 
Udow  the  coraeoid  process. 

4.  The  reduction  hy  Ow  kme  in  ihf 
arUh  (Fig,  :*'*(>)  is  precisely  the  same  in 
principle  as  the  lost,  though  not  by  any 
18  BO  g(MMi  a  plan,  the  kuee  ^)einff  Uny 
»,  and  not  followin;:  the  movements  of 
the  humerus  so  readily  as  the  fiMjt.  In 
eOecting  the  reduction  by  this  means,  the 
patient  is  seated  on  a  chair ;    and  the 

SnrRcon.  standing  by  liis  side  and  n-stins"  one  foot  upon  the  chair,  places  his 
knev  in  the  itaticnfs  axilla.  He  then  seines  the  pwiticnt's  anu  aln»re  the  elbow 
witli  one  hand,  aud,  steadying  the  acromiou  with  the  other,  draws  the  limb 
mdl  iiituy  from  thi'  bodynnd  then  depresses  it  across  the  knee  :  the  heiid  of  the 
bone  is  thus  riMiuced. 

If  tbesr  ximpler  methods  fail,  or  if  the  dislocation  t}e  of  old  stundinfff  it  may 
bt  nuttsiiary  to  have  recffurse  to  the  pullef/s  in  order  to  cflect  reduction.  In 
Applying  tht2*e  the  scapula  munt  U*  firmly  iixed,  the  coimter-cxtonsion  lieing 
made  by  ptLxiiing  th<*  patiiut's  arm  through  u  slit  in  the  middle  of  a  jack-towel, 
irbioh  sitould  bo  fixed  Hniily  Up  a  hook  )ir  staple  in  the  wall.  The  extending 
lay  then  be  applied  imuMMliately  abtu*e  the  c11h>w  ;  irnction  Ixrinp 
>w1t  and  stendily  in  the  dinction  of  the  axis  of  the  limb.  The  head 
of  the  ^»*»ne  should  be  directf-d  to  the  ploooid  cavity  by  the  pressure  of  the 
HofyWiiV  bunds,  its  soon  as  it  has  come  on  a  level  with  it.  In  this  way 
(liilucatioDS  of  the  hnmerus  of  many  weeks'  or  even  mouths'  standing  have 


rut. 


lliiiiienifl  by  Ui«  Kiir*  In  tlia  Axilla. 
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of  the  last  CLlition  oT  iiis  work  shows  cleaih  tliat  the  lirad  ot  the  bone  had 
fonned  n  new  artimiliir  cuvity  fur  itself  in  the  gubscapiilar  fossa,  Uiii:.' 
appareully  thrown  completely  uut  of  thej^leuoid  cavity. 

There  are  throe  specimeua  in  the  London  inusenma,  two  at  St.  HaPthoIomcwV 
and  one  at  Gny's  Hospital,  in  which  complete  disloeation  inwarda  of  tbi' 
pluiiilder  has  ocenrred  withnul,  rupture  of  the  capsule. 

There  is  hea-  less  defonniiy  than  in  tlie  other  luxatioDB,  the  iwTomion  D'Jt 
farming  f.o  distinct  a  jirojec^tiDn  (Fig.  *2Mt).  The  alteration  in  htip.1 
DieavSure<]  from  the  acromion  to  the  olecranon  is  never  ^eat,  and  often  WW 
can  be  ileteeted.  It  may  be  either  in  the  direction  of  shortening  or  lenfltbtn- 
ing",  but  is  not  enough  to  be  of  any  dia^noBttc  Tidiie. 
The  elbow  is  gener-ally  carried  backwards  and  ahuvs 
slightly  away  from  the  side  ;  the  htad  of  the  boiicis 
placed  deeply  in  the  n]»per  and  inner  part  of  the  axilla. 
and  cannot  alwayH  be  ver^'  distinctly  fell,  owing  to 
its  bein;,^  thickly  covered  with  soft  parte,  bj  tb* 
coraco-bnichialis  as  well  as  by  the  pectorals;  rutalioii 
of  the  arm  and  elevation  of  the  elU»w  are  usually 
reqniiX'd  in  order  that  it  may  he  detecte*!.  There  mar 
be  pain  from  the  pressure  of  the  head  of  the  haw.  ud 
the  nerves  or  from  stretching,  and  if  the  vein  be 
pi-essed  on,  a»dema  of  the  whole  limb  will  occur. 

2.  In  the  dislocation  Torwards,  or  tlie  SnlieUTt- 
enlar  ( Fig.  2 17),  the  head  of  t  he  bone  is  thrown  'tn 
the  inner  side  of  the  coracoid  process,  lying  'Jpi)!! 
the  second  and  third  ribs  under  the  pectorti 
tunscles,  and  immediately  Wow  the  clavicle.  This 
diK|i>catioii  is  merely  an  increased  degree  of  the 
l>receding  one,  the  head  of  the  Iwne,  which  at  tirst  lies  under  the  convm*! 
pmcess,  being  readily  drawn  inwards,  so  as  to  be  placed  to  the  inner  side  of 
that  protN^ss  under  the  clavicle.  In  these  cjises  the  capsular  muscles  are  inocl) 
stretched  or  torn.  In  a  case  recorded  by  Curling,  the  infraspinatus  and  sob- 
Bcapularis  mumrles  were  torn  away  from  the  tuWrosities  of  the  hnmerusi.  »n<i 
the  teres  minor  partially  lacerated  ;  the  wijwiile  being  completely  separated 
from  the  neck  of  tlie  bone,  wliich  pressed  forcibly  upon  the  axillary  vessels 
and  nerves.  In  three  cases  which  I  have  had  an  opp<n1unity  of  difisct'tini.'* 
the  great  tulxTosity  was  torn  away  from  the  head  of  the  Iwnc,  with  mut^i 
lacenttiun  of  the  ca|>8ule  and  extensive  extravasation,  but  without  ruptnre  of 
the  external  rotator  muscles  in  two  instances  ;  whilst  in  the  third  the  sopw* 
Bpiniitus,  the  inrraspinatiis,  and  the  teres  minor,  were  all  torn  across  nearilif"" 
insertions.  In  fact,  in  Lhesc  ca«es  it  appears  to  he  a  question  of  streng^^ 
between  muscle  and  bono;  cither  the  musolea  are  loni  across,  or  the  gn«t 
tuberosity  is  torn  away,  leaving'  its  attached  muscles  unruptured. 

In  tliis  dislocation,  the  head  of  the  Immeriw  can  Ur  felt  and  seen  nndcrtbe 
pectoral  muscles  beneath  the  cUvicle  ;  the  arm  is  shortened,  the  axis  of  t'"^ 
limb  !x;ing  directed  towards  tht.'  hciid  of  the  bone,  and  the  ellx>w  is  a  good  M 
feparatetl  from  the  side  and  thrown  back. 

:;.  In  the  dislocation  Baclcwards,  or  the  Snbspinona  (Figs.  SJl,  3»*ti)' 
the  head  of  the  humerus  lies  Iwhind  the  gltnoitl  en  ity,  and  below  the  8]>io* 
of  the  scapula,  lieneuth  the  infraspinatus  oud  teres  minor  muscles.     Key  foufl« 
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the  teadon  of  tlic  siibscapularis  tora  iwirosa,  Loj(i.'tlier  with  the  intLTual  portion 
of  the  capsular  ligament  ;  the  supraspinams  and  the  long  ht-aJ  i>\  the  hireijs 
beiny-  stretched,  but  not  rujjtured. 

When  the  head  of  the  bone  is  diftlocated  below  the  spine  of  the  scapula.  It 
can  be  felt  and  seen  there,  more  especially  when  tlie  arm  is  rotated.  The  axis 
of  the  limb  is  altered,  bein^"  directed  upwards  and  baclcvvards  ;  the  elbow  is 
miseti  from  tlie  side,  to  which  it  cannot,  he  approximated,  and  is  carried 
forwani^.  There  is  little  or  no  alteration  in  the  icnj^4h  of  the  limb,  but  such 
as  there  is  is  saii]  to  be  \i\  the  direction  of  lengthen  in  j(.  The  nccompanyinji; 
fiffurcs,  fur  which  I  am  indebted  to  Hushton  Parker,  of  Liverpool,  show 
admirably  the  deformity  in  this  dislocation. 

4.  In  the  dislocation  Downwards.  (»r  the  Subglenoid  (Fiji^.  24!^,  the  head 
of  the  bone  lies  in  the  axilla,  restinir  as^ainst  the  axillary  border  of  the  scapula 
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helow  the  glenoid  cavity,  and  lodf^d  between   thr  snbsciipular  museb  and 

the  long  head  of  the  triceps.     The  tendon  of  the  subsoapularis  is  cummotily 

rii  near  its  insertion   into  tlie  leader  tuberosity   of  the  humeruSi  and  the 

psnlar  ligament  is  largely  lacerated.     The  supnispinatns  may  also  be  torn 

irougli,  or  a  |Kjrtiou  of  tliL-  j^reat  tuberosity  uf  the   luunerus  detaclied,  and 

le   rest  of  the  capsular  mnscles  put  greatly  on  the  stretch.     Thf  axillary 

tery  and  plexus  of  nerves  are  compressed   and  stretched   by  the  dislocjitetl 

,ead  of  the  bone,  bo  that  severe  pain  is  c(»mmonIy  experienced  in  the  hand 

(I  arm,  often  accompanied   by  numbness  <if  the  tinkers.     The  conipressifm 

f   the  artt-ry   is  so  trpL'at    that    the    circulation    thronj;h   the  limb  may  be 

Vnnnpletely  arrested.      Tliti  I  saw  well    illustrateil  in  a   case  of  subglenoid 

dislocation  complicated  with  a  wotmd  ol  the  forcarni,  dividin;:  tin-"  radial  and 

limr  arteries.     As  long  as  tiie  dislocation  remained  uui-eilucefl,  no  Iiiemorrba^t.' 

ok  idace  :  but  when  the  head  of  the  bone  was  replaced,  the  uijua'd  arteries 

led  fively. 

Tlie  head  of  tb*'  bone  can  nstudly  h^  rearlily  felt  in  the  axillii,  at  its  anterior 

d  under  part  ;  the  arm  is  K'n^'thmed   to  the  extent  of  abont  an  inch,  and 

e  forearm  is  usually  flumevvhat  b^nt.     The  elbow  is  Bejiarated  from  the  trunk 
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Fradirra  of  the  ribs^  by  the  pressure  exercised  against  the  wall  of  the  chcu^ 
is  8uppo6od  to  have  (HTurred  iu  Boiiie  cases. 

Thf  exiravcuation  uf  n  lar^*  <ni»ntily  of  blot.td  into  the  areolar  tt«tte  »>f  ibc 
axilla  has  occasionally  occurre*],  without  any  evidence  of  the  miHiire  of  nne  of 
the  main  vessels.  In  thc^^e  ("ist-s  tlic  swellintr  has  gradually  snheided  uadcr 
ordinary  treatment,  hy  rest  and  evuporatia^r  lotions. 

More  serious  by  far  than  this  is  the  rupture  uf  one  of  Uiv  larg^  hlood'Vttml* 
in  the  axilla.     This  may  hiippen  from  the  pre*wnre  of  tlie  Snnj  '1.  w 

in  a  case  recorded  by  Hamilton,  in  which  the  Surt(t:on  uufon  ,  _  't:": 
to  remove  his  boot  ;  but  more  often  it  has  occurred  from  ihe  hnmenis  tiaTioi; 
iiecorac  adht'R'Ut  to  the  vesael,  and  laceratiuj^^  it  when  toni  away,  aa  in  Lister'* 
case  in  which  the  artery  was  adherent  to  a  fibrous  band  paisini:  from  Uw 
coracoid  process  to  the  dislocated  head  of  the  bone.  The  instaocea  uf  bic«r»- 
tion  of  the  nxillary  artery,  and  subcutaneous  arterial  extravasation  in  llw 
iiiilla,  in  the  re<^lnction  of  old  dislocations,  uru  so  numerous — there  bcinjj  ai 
least  twenty  on  record — as  to  Ix?  a  warning  to  the  Surj^eon  not  to  employ  i<'" 
much  force. 

In  the  great  mnjority  of  these  castas,  the  arterial  extravasation  appwn-J 
immediiitely  after  the  employment  of  forcible  and  lou^-continutNl  fxtension. 
In  four  instances,  the  aneurisnial  tumour  did  not  Rppcjir  uuLtl  after  the  Ia^k 
of  »»me  time.  In  Dnpuytren's  case  a  dislocation  into  the  axilla  of  six  wetli^' 
standing  wns  reduced  in  a  woman  fiO  years  of  ape.  Two  or  three  ranrnii* 
a1U-r  this,  a  tumour  appeared  iu  the  armpit.  This  was  mistaken  for  ^ 
abscess,  and  opene<l  ;  arterial  bleeilin^  ensued,  and  the  patient  died  on  tb^ 
eighth  day,  from  secondary  hjenn'irhage.  In  N'rlaton's  case  the  |>uliriic,  lii" 
an  old  woman,  had  a  sul>glenoid  dislotmtion  which  was  i^usily  reduceti.  Ki^' 
an  aneurism  appeared  in  the  axilla,  which,  three  months  after  the  rvdnctjrc, 
compelled  that  distinguished  Snrgeon  Ui  tie  the  stibclaviao.  Both  Uitk 
aneurisms  were  proliably  circnm8cri[>ed. 

Dnpuytren's  case  wns  not  the  only  one  in  which  the  fiitid  niistaki.'  wm  ooo* 
mitted  of  opening  the  aneurism  in  the  axilla;  the  same  thintr  was  dune  bT 
Pelletan,  who  mistook  the  tumour  for  an  ^'^  emphysema  *' ;  the  rvssnU  bciDg  >^ 
necessity  fatal.  In  cases  reported  by  Verduc.  Petit,  Platner,  and  Leodet,dM^ 
aneurism  was  allowed  to  run  its  couree  unchecked  by  efficient  surgical  tnst- 
merit,  and  in  every  instance  pn>ved  fat:d  by  the  sac  giving  way,  and  tHscoodtfT 
hremorrhage  ensuing.  Charles  Bell  records  a  case  that  oucanwl  at  the 
Newcastle  Infirnmry,  in  which  the  pectoral  mpsclcs  as  well  as  the  artery  *uv 
torn,  and  immediate  amputation  became  necessary.  In  six  caaea  ai  kMik^ 
subclavian  artery  bus  been  ligatured,  twice  by  Gibson,  and  onoo  by  WarfciK'i 
Warren,  Panaa,  and  Gunther,  respectively.  Four  of  them  proved  fatal  M 
secondary  hiemorrhage,  and  one  from  suppuration,  Wan^en's  being  tbe  0^5 
case  in  which  recovery  took  place. 

What  Treaimeni  should  be  adopted  for  this  distressing  accident  ?  If  Uiv 
unenriMui  l>e  left  to  itself,  or  be  treated  by  inetticient  means,  it  must  MOMIiritT 
prove  fatal  by  its  rupture  or  by  slonghing  and  sc'-ondary  basmoniuigeu  TV 
liguture  of  the  subclavian  is  not  very  promising,  us  a  fatal  result  OGOured  (^ 
five  out  of  the  six  cases  in  which  it  has  been  tried  for  diS\ised  aaeonA 
^61aton*s case  having  prolubly  been  oircumscril^ed.  In  these  cin^aro8tAi)cc«.H 
yean  to  me  that  it  would  b.*  wiser  to  apply  to  these  caines  (he  mtual  pnaci|>^ 
treatment  that  is  adopted  iu  caaes  of  diffused  axillary  atieuriam  fruiuUtitf 
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viK.,  to  coniproFg  the  siiliclavian,  lay  open  the  sac,  turn  out  coagnla, 
pd  tie  tliu  torn  artery  at  the  seat  of  injury. 

I  In  one  cAse.  the  dislocation  bcin^  of  twenty  days*  st^ndinu  and  the  patient 
h*^omAn  t\\  years  old,  Froriep  states  that  rcdnction  was  followed  by  sudden 
Dd  extensive  tumefaction  of  the  axilla,  synrope,  and  death  in  an  hour  nud  a 
pllf.  A  posi-mort^m  examination  discloflcd  tmurattou  of  the  axillarif  twi/L  No 
^ntion  is  made  of  uny  internal  injun,-  to  acvoiint  for  death.  Ruptnre  of  the 
Inn  has  occunx^d  in  at  leoBl  two  other  eases. 

I  Injury  to  the  (utthry  ntrven  during  reduction,  leading  to  panttysis  of  the 
Jfn,  has  nUo  been  descnl>ed.  A  case  of  this  kind  is  mentioned  by  Billroth  aa 
living'  occurreti  in  a  patient  under  his  care  at  Ziirich.  The  dislwation  was 
f  nine  months*  standing,  and  had  been  attended  with  partial  paralysis  of  the 
m  ai»d  some  muscular  atrophy.  The  reduction  was  followed  by  total 
iralysis,  which  Billroth  attributes  to  laceration  of  the  axillary  nerves  in  con- 
lueuctr  of  their  havinp  l)ecome  adherent  to  the  b(me.  In  the  case  recorded 
ulM'rt  four  of  the  ner%'e8  were  torn  from  their  attachraents  to  the  cord. 
e8  these  accidentj^.  other  e^il  conse<|uences  have  occafiioiiully  followed 
attempts  at  reducing  old  dislocations  of  the  humerus,  such  us 
dcAth  from  st/rtco/tf,  nud  erlututition.  Ouerin's  remarkable  case  of 
ition  of  the  fimh  at  the  elbow  has  been  already  mentioned  (see  p.  C'»2). 
Iln  the  event  of  the  Surgeon  l>einj?  unsuccessful  in  his  attempts  at  reduction, 
■  must  eudaivour,  by  means  of  frictions  and  passive  niotiou,  to  restore,  as  far 
I  practii-able.  the  utility  of  tlie  limb.  Forcible  attempts  to  break  down 
Pieaion  should,  however,  be  avoided  lest  the  axillary  vessels  lie  lacenited. 
I  In  cases  of  old  standing,  in  which  symptoms  of  pressnre  on  the  lar^^e  vessels 
ner\es  are  present,  Billroth  recommends  excision  of  the  head  of  the  bone, 
has  \twn  done  successfully  by  Lan«:eikbeck,  MacCurmac  and  Sheild,  iu 
of  paralysis  from  pressure. 

K'ATiuNS  OF  THK  Elbow  are  Very  common.     According"  to  Kronlein 

y  form  27  per  cent,  of  all  dislocations.     They  occur  with  special  frequency 

childrr-n  :    thus,  oat  of  *M  cases  of  dislocation  of  both   bones  backwards 

ected  by  Kronlein,  '22  occurred  in  children  under  lo  years  of  age,  and  44 

Jlwoen  the  a^'cs  of  10  and  2i».     Dislocations  of  the  elbow  are  most  commonly 

by  indirect  violence,  chieHy  falls  on  the  hand  complicated  by  a  twist 

joint.     In  other  cases  they  may  be  the  rcsnlt  of  direct  violence,  in  con- 

of  which  much  swellin*j  speedily  sets  in,  the  siirns  are  obscured, 

the  diagnosis  is  rendered  proportionately  dillicult :  more  espt»cially  when 

dinlocation  happens    to  be  complicated   with    fructure  of   the  articular 

tb  of  the  bones.     In  these  cases,  indeed,  it  is  only  by  an  accurate  ai;qunint- 

with  the  Doniial  relations  of  the  osseous  points,  and  by  a  comparison 

Iween  those  of  opposite  sides,  that  the  Surgeon  can  detect  the  true  nature 

(Ibe  injary. 

ffllieTftrietiea  of  dishrcation  of  the  elbow-joint  are  very  nnmerong,  either 
Hh  bones  <if  the  forearm  or  nnly  one  hein^  displaced. 

Botk  Boitas.  -The  most  t^mmon  dislrx^ation  is  that  in  which  both 

ibrown  Jiafktrarih,  without  fracture  of  the  coronoid  process.     Tn 

owever,  this  process  may  be  broken  off.     This  injury  ia  readily 

by  the  pmji'ction  bnckwiinis  of  the  olecranon,  carrying:  with  it  thw 

of  thr  tri(!ej:is,  on  each  side  of  which  there  is  a  distinct  hollow.     The 

«nd  of  the  humenis  can  also  be  felt  projcctiD|(  in  front  of  the  elNiw. 
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The  forearm  is  Hexofi  iitul  very  slightty  supiuuteii  When  the  oonwoiii 
procesH  19  not  lirokon  ofl*,  it  i.*?  ti\etl  afjainst  tlir  posterior  siirfacp  of  tb 
iiumeriiB,  the  forearm  \te'n\^  innnovably  placed  in  it*  new  p<»sition.  lu  iht 
rare  caaes  in  wliidi  this  prot-efis  is  frnctared,  there  is  j?reat  mobility  aiviot  th* 
joint,  ami  crepitation  may  be  felt  iis  the  arm  is  druwu  fonvaitls. 

Dislocation  of  lx>th  l^xmes  Forwards  without  friw^tiire  of  the  ohN-niihin  i^nT' 
I'XtremL'ly  rure  accident,  bnt  a  fivv  nndoiiUed  cases  have  been  rn  .irdcd.  In 
this  injury  the  olongution  of  the  furearm,  the  projectiftn  of  theirondyloj'  of  tW 
humerus,  the  presence  of  the  Kijzmoid  notch  in  front  of  the  arm.  and  tU 
depression  of  the  post-erior  Bnrface  of  this  bone,  render  the  dia^nonig  HufGcieuttt 
eaay.  In  one  case  at  rniveraity  C*ollef.'e  Htispital,  the  injury  wna  pniduow 
by  t)ie  patient,  a  man  2ii  years  of  ape,  slippiiij,' on  the  pavement  and  (i 
on  Iii8  ellK>w.  In  this  instance  the  elbow  waft  much  bent ;  it  could  l»c  b: 
to  a  right  anj;le,  and  atruijrhtened  considerably.  The  forearm  wa« 
<|nart<'r8  of  an  inch  longer  than  its  fellow.  The  condyle*  of  the  hnmems 
on  a  level  with  the  olecranon  ;  the  tendon  of  the  triceps  was  very  tight,  whilst 
the  aijrmoid  notch  and  the  hea<l  of  the  radius  wuld  be  plainly  felt  on  thefurf 
part  of  the  arm.  In  the  case  I'ecorded  in  the  Laneei^  \Ht'2,  by  Date  of  Tmi- 
kerne,  the  dislocation  was  forwards  and  outwardB,  so  that  the  head  of  thr 
radius  lay  outaide  the  external  condyle.  At  the  Ramc  time,  the  cpipbyfitB  *( 
the  inner  condyle  was  sepanited.  AVhen  the  olecranon  is  brokm  o(T,  Ui«!ti» 
elongation  of  the  forearm  with  great  mobility,  but  the  detached  ira^nrn-nt  ctr 
1)6  felt  behind  the  humerus. 

The  Lateral  dislocation  of  the  bones  of  the  forearm  is  almost  invsmblY 
incomplete  ;  either  the  head  of  the  radius  hitching  against  the  trochlea,  or  the 
ulna  coming  into  coutik.'t  with  the  oapitellnm.  Complete  lateral  dislonitiufi  of 
the  bones  of  the  forearm  is  excessively  rare.  Xelaton  has  given  a  woodciU*^ 
a  complete  luxation  ontwardn. 

The  ulna  or  radius  alone  may  be  displaced  ;  and  in  some  cawfl  Ixxh  bofiti 
are  dislocated,  but  in  nppftsite  directions. 

t.  Ulna. — The  only  dislocation  to  which  the  ulna  atoTio  is  subjoct  it  that  in 
a  directiou  Backwards.  This  displacement  may  be  uucompUcated.  tut  m 
more  frequently  Hssooiateti  with  more  or  less  di-slmiitiou  of  the  liead  of  l^ 
radius.  \\'hen  it  occurs,  it  may  be  recognized  by  the  piV'jectinn  of  i^ 
olecranon  backwards,  and  by  the  head  of  the  radius  l>eing  felt  in  it»  DomAl 
situation,  or  nearly  so,  during  the  movements  of  pronation  and  snpiiMUitA 
In  6<jme  extremely  rare  cases  the  coronoid  process  is  fractui^d  at  the  mak 
».time,  C4iusing  ready  disappearance  and  recurrence  of  Uio  disloeatioiu  intK 
P  crepitus, 

3.  Aadina. — The  radius  alone  may  be  dislocaUMJ  fortrartU^  t>^fhranU,^i 
oiittcanh.  The  dislocation  Forwards  is  by  far  the  mtwt  common.  Id 
many  instances  of  it  I  have  seen,  it  has  resulted  from  a  fall  on  the  |*1"* 
of  the  hand,  by  which  the  lower  end  of  the  radius  is  driven  baokwanU,  vhil 
the  upper  end  is  tilted  forwardi  with  the  whole  force  of  the  leTera^  of 
boue,  and  in  this  way,  rupturing  the  orbicular  ligament,  is  thfx»wn  apiiBirtll* 
<:xtenial  condyle.  Tlie  signs  of  this  <lisplaccraent  are  the  following :  The  f(*^ 
arm  is  slightly  flexed,  and  in  a  ]M>eition  midway  between  prooatian  » 
«upination  ;  any  attrittpt  at  completing  the  latter  movement  oocaitioiM  fTMl 
pain,  as  dt^jca  alw>  the  endeavour  to  straighten  iho  arm.  The  dbow  can  fl^ 
tent  only  to  a  right  angle,  in  consequence  of  llie  head  of  th«^  raditu  IvinC 
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ly  tirouyht  up  liVTAiost  the  lower  end  of  the  humerus,  againRt  which  it 
with  u  sudden  shock  ( Fii^g.  2hl,  2"i9).  On  rotating  the  ratlins  ^reab 
pani  IB  t'X|>ericncetJ,  and  thr  head  of  the  VK>ne  can  be  felt  U>  \\i\\  on  the  foiv 
p*rt  of  the  bunierufi,  the  extonml  condyle  of  which  appears  to  project  un- 
HAtamlty,  with  &  distinct  hollow  beneath  it  where  the  head  of  the  radius  should 
be.  The  hand  and  arm  can  be  fully  pronated,  but  cannot  Ih*  siipinaled  more 
lifaan  half  way.  The  whole  of  the  outer  side  of  the  arm  is  deformed,  being 
kiried  somewhat  forwards  (Kijj.  258).     The  niptnre  of  the  orbicular  ligament 


ln>t»ritti<iti  lit  tlin  KiKlliia  riirwanU  :  Limit  of  Pnwrr  nt  Untullnt;  t)ir  Ann 


ft^  MS.— PtalocmUoii  of  Ihe  fUdtiw  forwanla  :  lyfonittijr  of  Uir  Oat«r  SUlc  of  tha  Ann  Vbw  MtCDdtd. 


rtff.  »U>  — FiMttoii  nf  th«  IPtDMi  la  M  oM  Uiirr<1iiOHl  IHvlomUon  of  Um  Radius  forwanla. 


in  this  dislocation  makes  it  very  difficult  to  lix  the  radius  bo  as  to  prevent  a 
recurn-nre  of  the  displacement. 
Thf  disliioition  of  the  radins  Backwards  is  extremely  rare  ;  it  may  always 
iTcnj^ixed  by  the  head  of  the  bone  bein^  felt  siibciitanitiusly,  behind  the 
cwudylo  ;  the  movements  of  the  eIl>ow,  and  of  the  radius  especially, 
the  same  time  very  limited  and  j»ainful. 
f>islrjcntioti  of  tht?  radius  Outwards  is  of  more  frequent  occurrence  than  the 
lui  injury,  tho  head  of  the  bone  ituiuj:  thrown  on  the  outer  side  of  the  external 
condyle,  where  it  is  fell  under  the  skin,  rolling  as  the  hand  is  moved.    The 
il  mriuniis  (if  the  joinl  nvv  of  coupkp  •rroiitly  intcrfond  with. 
tblnzatioa  of  the  Head  of  the  Kadius. — I'his  name  hns  been  ^iven 
t/»  an  injury  rioc   iincommcmly  prnducid  in  children  bv  the  nurse  or  mother 
jerking   the  hand  suddenly  upwards  in  an  attempt  to  save  the  child  from 
f«lUn^.    The  limb  is  held  motionless,  with  the  elbow  sliji^htly  flexed,  and  the 
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Mtvaiion  of  tlio  limh.  This  mode  of  rednotioti  was  Hrel  dcscriU'd  U 
Charles  White,  of  Aluuchestur,  iu  1770.  The  puticnt  miiAt  Ix;  placed  uponi 
hiw  chair  or  cnuch,  and  tlie  arm  raised  pcrpciidicuhirly  by  the  side  of  thf 
head  at  the  same  time  that  i^enile  traction  ib  made  v\\Mi\\  it.  In  nmny  caio 
lio  little  force  is  reqairod  that  no  counter-extension  is  n*»inin**l  hi-yimd  (he 
wei^^ht  of  the  patient's  body^  or  the  Surgeon  may  extend  the  arm  with  oi»^ 
Imnd  while  he  steadiea  the  shoulder  with  the  other  p!iM?ed  on  the  wn)mion 
and  the  outer  end  of  the  clavicle.  Should  more  force  Ix-  necessary,  ia 
assistant  nmy  steady  the  hliouMer,  or  the  Sur^j^eon  may  use  his  foot  (Fij;.  26U 
When  the  bone  is  felt  to  slip  in,  the  arm  must  be  bronjjht  down  to  lhc«(ir. 
while  the  liead  of  the  bone  is  held  outwards  by  the  hand  in  the  axilla.  In 
this  mode  of  reduction  the  nnlom  part  of  the  capsule  is  relaxed  to  thej!iv»tnit 


rig.  2AA.— HMlucliiia  or  It  Ot>«l<H'jili'il  Mttoiiia»r-Joliil  t>y  tbv  llo*l  in  ib*  AsltU. 


jwBsible  extent,  as  also  is  the  deltoid,  which  is  one  of  the  most  powerful  of  the 
tnuftcles  concerned  in  keeping  up  the  displacement.  This  method  is  alni(il 
painlejis  in  most  cases,  and  for  this  reason  sliould  always  be  tried 
resorting  to  other  means. 

2.  Ueductiou  by  the  following  manipulation  has  l>een  ruconimendtd  br 
Kocher  in  all  cases  of  subcoracoid  and  fiutx.'lavicular  dislooatiou  : — Seat  Uk 
patient  m  a  chair,  and  stand  by  his  side  ;  then  Ilex  his  elWw  to  a  right  inftV 
and  prew«  it  inwards  as  far  as  fM>g8ible  towards  the  chest ;  ihun,  holdi0^tbp 
elbi'iw  in  ont*  hand, and  iisinc  the  forearm  as  a  lever. rotate ^iiitl\  and  xtcadily 
niitwanls  till  a  distinct  sense  of  reaistJince  is  felt;  the  elbfiw  nmst  now  I* 
brought  forwards,  or  in  other  words  the  arm  must  be  mi»H!,  with  aili^ 
incliuation  inwards,  until  it  is  nearly  at  right  angles  to  the  aut-chor  pluM<^ 
the  body,  the  rotation  oiitwurds  lH*in^  maintained  ;  6nally,  th*-  hand  is  plao^^ 
on  the  oppiuite  shoulder,  by  which  a  movement  of  rotatiou  inwinb  ^ 
impreMed  on  the  humerus.  This  metliod,  wliich  was  the  result  of  the  examU'' 
ation  of  dislotrations  produced  on  the  deiid  body,  is  no  devived  as  to  nrltxtb 
tight  Imnds  of  tlie  ca[)flule  and  to  make  the  opening  ga]»e.  It  lias  in  Kochtf** 
hands,  been  very  sacceasfol  even  with  old  dislocations  :  tbtia,  he  haa  m«M^ 
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y  re<]n(X'd  ime  at  three  weeks,  t\vi>  at  five  weeks,  tliree  at  »'ven  weeks,  fonr 
ithrx-e  moiithi*.  ami  two  at  four  months.  In  one  ctiso,  nii  uld  woman  of  70, 
\h  an  uur<5tlut--ed  dislocution  eight  weeks  old,  fracture  of  the  arm  took  place, 
reduction  beaime  impossible. 

The  peduetion  of  the  dislocation  hy  the  heel  in  the  aj-Ufa  is  a  most 
Icient  procedure  in  ordinary  cjisej*.  In  adoptiu*;  this  plan,  the  pivtient  i« 
M  on  his  bark  upon  a  low  U'd  or  eoiieh,  or  on  the  ^'round  ;   the  Snrgeon, 

Ktinjr  liiinHelf  ou  the  same  siiU;  as  the  disiorated  arm,  takes  th«  limb  by  the 
St,  and  jiiuceb  one  foot,  covea*d  merely  with  the  stocking,  well  np  into  the 
Ictlla,  so  tiuit  the  heel  may  prtss  ajrainst  the  lower  border  of  the  gcapola,  and 
lie  foot  act  npon  the  humenig  (Fig.  255). 
b  then  drawii  the  limb  steadily  dowo- 
Hh^ifftd.  when  it  is  disengaged  to  a 
■Mini  eitont,  brings  the  hand  across 
tr  front  of  the  patient,  the  foot  acting 
bjH  fulcrum,  by  which  the  head  of  the 
mb  may   )>;  reduced    by  l>eing  pushed 
nnrde  and   outwards.     This  mode  of 
poctiou  is   very  sucfcBsful    in  ordinary 
IsiocrKlions  into  the  axilla,  and  in  tho«e 
Bder  the  clavicle.     In  the  latter,  how- 
;r,  it  will  be  nece*wary  to  draw  the  arm 
oblii^uely    downwards    and    back- 
nnd   to  press  the  foot    s<m>ewbrtt 
^nU  npdu  the  head  of  the  bone,  after 
ha«  l»een  di!«engaged  by  l)eing  hronght 
jtlow  the  coniroiil  pnKress. 
4.    The   redtiction   A//  Ute  hire    in   the 
itla  (Kig.  i."»<i)  is  precisfily  the  same  in 
iDoiple  as  the  last,  though  not  by  any 
■ans  w»  go«»d  a  plan,  the  knee  being  too 
t;e,  and  uot  following  the  moTt*menta  of 
nis  S4)  readily  us  the  foot.     In 
Ih;  reduction  by  tliis  means,  the 
tiienc  ui   Heated  on   a  chair  :    and   the 
irgcon,  standing  by  his  side  and  resting  one  foot  upon  tlie  chair,  places  his 
irr  in  the  |Mitient*s  axilla.    He  tiken  seines  the  patienfs  arm  ulK>ve  the  elbow 
iih  one  haixl,  and.  steadyinj^  the  acromion  with  the  other,  draws  thi?  limb 
>rU  ■WHY  frMiu  thf  l»ody  luid  then  depresses  it  iicrosH  the  knee  :  tin*  head  of  the 
le  in  thus  ri.«<lui-ed. 

If  these  tirapler  methods  fail,  or  if  the  dislctcation  be  of  old  st^inding,  it  may 
neeeKUU-}'  to  have  recourse  to  the  puUfij$  in  onler  to  effeet  retltiction.  In 
Iv  the  scapula  nuiKt  lie  firmly  fix«'d,  tlie  coiinter-extvnsion  being 

,11;  thi'  patient's  arm  thr<ingh  u  slit  in  (he  middle  of  a  jark-towt-l, 
;  sbonlii  bf*  fixed  firmly  tn  n  hook  nr  staple  in  the  wall.    The  extending 
>rc*  may  then   be  applieii   immediately  ab<.ivo  the  elbow  ;    traction   lacing 
|«  «)uwlv  and  steadily  in  the  direction  of  the  axis  of  the  limb.     The  head 
lu  Imne  should  l>e  diivcted  to  the  glenoid  cavity  by  the  jrreRsnrt*  of  the 
ft  handA,  n>s  soon  as  it  huK  come  on  a  level  with  it.     In  this  way 
itiu«  of  the  bumrru.«  of  uuiny  weeks*  or  even  montlia'  stiinding  have 


Kl£.   3.'irt.  — )i«H)iirti«n   nr  ■    lHi|«fiiU(iii    ot   Ww 

Hufiivru»  tiv  \\\«  Kufv  Hi  Th«  AtUIl 
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been  am-cesflfnlly  reduced  :  but  in  employing-  these  powerful  nivn;)*.  •'(rrwiK 
under  tliy  irifinetico  of  cliloruform,  the  Surj^eon  Hhouhl  ulwuys  hrar  in  inin*i 
tfmt>  unU*sfl  care  \w  Uken,  serioos  niiscbief,  evi;n  laceration  of  tbc  luilWrT 
nrtery,  inny  result  (pp.  O.M,  i\yi). 

Alter  a  dislociition  of  the  humenw  haa  been  reduced,  the  limb  fthoulA  I* 
firmly  fixed  Id  the  »ide  for  twu  weeks.  It  muy  then  bo  put  in  a  tlins 
for  iinotliep  fortui^'ht;  and,  ut  the  end  of  a  nitmth,  [wssivc  muion,  witlt 
fnotioti.  may  be  employed.  If  iiitliunniution  oecnr  about  the  juint,  roooM 
muy  Im  imd  to  leeches  and  eva[H)niLin);|^  Iotkiu». 

After  reduction,  tliere  is  sometimes  a  tendency  for  the  head  of  the  bcof 
to  be  drawn  upwards  and  outwards  under  and  against  the  aen:tajiiia,o«m.' 
evidently  to  the  deltoid  and  wimco-bracbialis  muscles  not  l)eiop  «)uau^ 
bahiiiced  in  their  actions  by  those  that  have  been  sepai-ated  from  the  hnulof 
the  bone. 

Compound  Dialocation  of  the  Head  of  the  Hnmems  nt  a  rare 
Hcritlcni.  I  hav<%  however, seen  two  cjihl'S  of  it,  and  in  two  directions  ;  dotrD* 
wards — Subghiwiii,  and  inwards — Sultroracoid.  In  both  casca  redaction  wii 
effected,  and  the  patients  did  well,  in  such  a  case,  even  though  the  injurrbi, 
extensive,  it  is  better  not  to  amputate  if  tiie  axillary  vefwcla  and  nervi»  br' 
uninjured.  Tiio  limb  may  be  saved  by  reducing  the  hone  iit  onoe  ;  ant]  ibe 
wound  should  be  treated  according;  to  the  rules  laid  down  in  the  chapter  «fl 
wounds  of  joints.  If  the  axillary  art<:ry  be  ruptarod,  either  completdj  « 
throujrh  its  inner  and  middle  coats,  obstruction  to  the  arterial  circuhition  ••( 
the  arm  will  ensue,  and  nraputution  must  l>e  pcrfornud  throujjh  ilic  urtico* 
lation. 

Complications. — A  Simple  I)iHloraUon  of  (hr.  HmuI  nf  the  Jlunwrw^  ritt' 
Rupture  of  the  Axillarij  Artrry  and  the  forrnatioo  of  a  diffused  axOUrt 
aneurism,  is  fortunately  raiv.  The  treatment  will  be  disct^tSL'd  wIil-u  tivtttioii 
of  ruptua'  of  the  artery  during  attemjrted  reduction  of  au  old  dishx'tttion. 

A  very  serious  accident,  and  nm-  apparently  ditficnit  to  treat,  coii«i«U  io 
the  comph'cation  of  a  iJhtoaitivn  uf  the  HumtrtiJ*  with  Frorlure  thrmt^k  0)^ 
Surfficai  Neck  of  the  displaced  l»one.  A  case  of  this  kind,  to  which  1  «» 
cane<l,  is  described  at  pi»j;e  054. 

When  tin;  dislocation  is  complicated  with  a  Frarturt  of  ih§  Shaft  ^  i^ 
Rmu\  it  Rhoiild  l>e  reduced  at  once  by  ]inrtin»:  the  fracture  up  very  firmly,  ab^ 
then  attempting  the  re<luction  by  one  of  the  usual  methods,  in  tbecaMittf 
which  I  have  already  referred  (p.  <!r>4)»  I  sacceeded  without  difHcalty  bj  radm 
of  the  heel  in  tlie  axilla. 

Congenital  Dislocations  of  the  Shoulder-joint  have  attnu'ted  ffiitf^ 
«tention.     R.  W.  Smith   has  ascertaintMl,  by  /  ttioD,  iJv 

:i8tence  of  two  varieties  of  this  condition — the  .>  -  !>f%cfrnMd 

In  these  there  is  wasting  of  the  muscles  of  the  shimlder  and  arm,  tht*  muisv 
of  which  are  rxin'mely  limited,  whilst  tiiose  of  the  scapula  are  pretemuorifl/ 
great.  The  i*(»ndition  of  the  bones  is  also  remarkable.  In  a  ca»t>of  riitDceEUul 
sn^mcromial  luxation  of  both  ebuulders  there  was  no  trace  of  w  v  itt : 

hut  a  weli-furmed  sot^ket  existed  on  the  outer  side  of  the  neck  <><  >puii* 

n^ceivin;^  tlie  head  of  the  humerus,  which  was  smnll  and  distorted.  Tho' 
diftlocatious,  thouf^h  exibtiug  from  birth,  usually  become  more  markod  as  ME* 
advances,  and  are  ncct.-ssarily  irremediable,  in  confieqoence  of  the  malformab^ 
of  the  bones  and  the  waiting  of  the  mnscles. 


ACCIDEXTS  IX  HKDVCTION  OF  DISLOCATED  HUMERUS.    67; 

Old  TTnreduced  Dialocatioas  of  the^Head  of  the  Humerufl  nte  not 

liifroijtieutly  met.  with.  In  tht-  iniijoriLv  of  these  ciises  there  is  a  c-onsiderable 
ttuount  of  puin  and  imiuohility  about  the  shoulder  at  firdt ;  but  aftxT  a  time 
he  head  of  the  humerus  forms  a  new  bed  for  itself,  and  the  movements  of  the 
m  become  freer  and  less  jminful,  so  that  eventually  a  liinb,  useful  for  all 
cept  thr  i)verhi.rtd  movemeuUi,  ni«ults. 

In  cat^eB  uf  old  dislocation  of  the  head  of  the  hnmerna,  the  question  as  to 
he  advinability  of  attemptnii^  redueLiou  ulwuys  presents  itself  to  the-  Surgeon. 
8  a  general  rule  this  sbould  jiUviiys  l>e  cuutiously  attempted  under  chloroform, 
I  accordance  with  the  principles  laid  down  at  p.  lir*(J,  if  only  h  few  weeks  have 
apscd  from  the  time  of  the  Occident,  and  then  it  will  usually  be  attended 
ith  success.  Reduction  Ims  been  t^fftjcU'd  in  many  caaes  at  niui.U  later 
(eritKls  than  this  :  by  Brodhurst,  after  twenty-five  weeks  bad  e]ai)3ed  ;  by 
luith  (U.S.;,  after  six,  seven,  eight,  nine,  and  ten  months  ;  by  Jlalt^uii^ne, 
ft<?r  ei«rht  njontha  ;  by  Caron  dn  Pillard,  after  six  months;  and  by  Scdillot, 
ifcer  a  year.  By  the  use  uf  the  subcutaneous  division  of  muscles,  &c., 
)ieffenbach  is  said  to  have  succeeded  iu  reducing  a  dislocation  uf  the  sihoulder 
Her  it  had  existed  two  years.  In  many  ci\sc8,  however,  at  a  much  earlier 
!riod  than  these,  the  Sur<^eon  will  fail,  notwithstanding  tlie  most  perscvorin;; 
tempts  at  reduction. 

Of  the  few  cases  in  which  operation  has  been  uydertaktn  for  the  relief  of 
ireduced  dislocations  uf  the  shoulder,  the  most  successful  are  two  recorded  by 
^ster,  in  both  of  which  the  dislocation  was  bilateral.  The  firet  case  was  of 
ore  than  nine  weeks'  scandiiif;.  An  incision  was  made  from  the  coracoid 
roccss  alon**  thi;  interval  between  the  pcctoralis  major  and  deltoid  ;  the  tendon 
the  8ubsca[iularis  was  divided  and  tht;  soft  parts  were  freely  separated  from 
c  head  and  inner  part  of  the  neck  (»f  the  bone  with  a  periosteum  elevator  ; 
Bductiou  was  accomplished  by  uuiuipulation  and  the  use  of  pulleys,  fibrous 
ttnds  being  divided  as  they  were  put  on  the  stretch.  The  result  in  both 
loulders  was  excellent.  In  the  second  casCta  similar  oix:i*ation  wasperfonued 
1  one  side,  whilst  on  the  other  side  ix'diiction  was  etiected  by  removing 
ith  a  chisel  the  articular  portion  of  the  dislocated  head  of  the  humeruB. 
Tiih  strict  antiseptic  jtreoautions  the  Surtjcon  should  not  lusitatc  to  adopt 
lis  method  rather  than  incur  the  risk  uf  lacerating  the  axillary  artery, 
rfaich  may  l)c  firmly  adherent  to  the  head  of  the  bone,  by  forcible  att'empts 
redaction. 

The  An-'uieaUi  that  have  occurred  in  attempts  at  reducing  old-standing  dia- 
Kations  of  the  head  of  the  humerus  are  such  as  may  arise  either  frotn  the 
aployment  of  an  nTulue  amount  of  force,  from  the  separation  of  the  head  of 
e  humerus  from  the  suihesious  which  it  has  contracted  in  its  new  situation,  or 
pom  pathological  changes  in  the  limb  itselt  Among  the  fii*at  arc  laceration 
kd  braising  of  the  skin^  subcutaneous  areolar  tissue,  and  muscles,  with  oxira- 
Lsation  of  blowi  ;  amtm;;Rt  the  latter  are  fracture  of  the  humerus,  laceration 
the  axillary  vessels  and  nerves,  and  avulsion  of  the  limb. 
Fracture  r>/* //«?  A«w/*ri/s  fias  occurred  in  the  practice  of  many  Surgeons  of 
ainence.  The  surgical  neck  of  the  bone  appears  usually  to  have  given  way  ; 
id  the  accident  has  not  occurred  so  much  fnjm  forcible  extension,  as  in  carry- 
g  the  arm  across  the  chest  so  as  to  tilt  the  head  of  the  bone  into  its  place, 
hen  tlic  shaft  becomes  exi)Osed  to  iracturu  by  pressure  in  a  transverse  direc- 
n.      Such  an  accident  necessarily  prevents  idl  further  attempts  at  rcluctioD. 

VOL.  I.  *  XX 
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FrncUtre  of  the  rib»^  by  the  prcssare  exercised  against  the  wall  of  the  obat 
is  supposed  to  have  owurred  in  somt;  ciiiies. 

Tlif  tjctravtuation  of  a  large  qimutily  of  WokI  into  the  areolar  tisuc  of  tiw 
axilla  has  occaeionally  oc^cui-red,  without  any  evidence  of  the  rnpiun*  of  one*^ 
the  main  vessels,  lu  these  nuseH  tlie  sweltini;  has  ^mdually  sabfiided  under 
ordinary  treatment,  by  rest  and  evaporatiui:  lotions. 

More  serious  by  far  than  this  is  the  rupUirfl  ofotnf  of  the  farye  blood-rtnd$ 
in  the  axilla.  This  may  happen  from  the  presMure  of  the  Surgeon's  hciel,M 
in  a  case  recorded  by  Hamilton,  in  which  the  Surgeon  unfortuunUflj  forxvA 
to  remove  his  boot  ;  but  more  often  it  has  occurred  fi*om  the  hnmeru!^  hariotr 
become  adheirut  to  the  vessel,  and  lacerating  it  when  torn  away,  as  in  Ltft#f'* 
case  in  which  the  artery  was  adherent  to  a  fibrons  band  paesing  from  Ur 
coracoid  process  to  the  dislocated  bead  i)f  tlie  bone.  The  instances  of  lacen- 
tion  of  the  axillary  arU-Ty.  and  subcutancons  arterial  cxtraritsation  iu  the 
axilla,  iu  the  reduction  of  old  dislocations,  are  S4j  numerous — then  bdag  iK 
It.ast  twenty  on  R-cord — as  to  Ik.*  a  warning  to  tlie  Snr)k»eon  not  to  employ  t#o 
mncfa  force. 

In  the  great  majority  of  these  cases,  the  arterial  extravasation  aiipAnA 
iminodiateiy  after  the  employment  of  forcible  and  Irm^-continned  extensoo. 
In  four  itit4tuna!S,  the  aneurismal  tumour  did  n(»t  up|H.iir  until  afler  the  lap* 
of  sfime  time.  In  Diipuytrcu's  case  a  dietlocation  iuto  the  laillu  of  six  weel^i' 
standing  was  reduced  in  a  woman  00  yejirs  of  age.  Two  or  thrt^  looaii* 
after  this,  a  tumour  apfx^aivd  in  the  armpit.  This  was  mistiikrn  for  id 
abscess,  and  opened  ;  arteriul  bleedin*;  ensued,  and  the  patient  died  on  Uir 
eighth  day,  fiom  secondary  htemorrhage.  In  Nekton's  case  tbe  patient,  ibv 
an  old  woman,  liad  a  subglenoid  dislocation  which  was  easily  reduced.  B«t 
an  aneuri.sm  appeared  in  the  axilla,  which,  three  months  aft^^r  the  rrdortiaB. 
compelled  ihut  distinguished  Surgeon  to  tie  the  subclavian.  Both  the" 
ancMirisms  were  prol«bly  circumscribed. 

Dnpuytren's  case  wns  noL  tlie  only  one  in  which  the  fatal  mistake  WM  coO" 
milted  of  opening  the  aneurism  in  the  axilla;  the  same  thing  was  done  t»; 
Pelletan,  who  mistook  tlie  tumour  for  an  **  emphysema  " ;  the  nvnlt  bdn^  ^ 
necesaity  fatal.  In  cases  reported  by  Yerduc,  Petit,  Platner,  an'  T  *  .  ibr 
aneurism  was  allowed  to  run  its  course  unchecked  by  ethcicnt  'xH- 

ment^  and  in  every  instance  proved  fatal  by  the  sac  giving  way,  and  stcvadtfy 
haemorrhage  ensuing.  Charles  \W\\  records  a  case  that  ou^urred  a&  tke 
Newcastle  Infirmary,  in  which  the  pectoral  mpscles  aa  well  as  Xhft  mrtsry  «c^ 
ntorn,  and  immediate  amputation  became  necessary.  In  six  cases  at  IvA  i^ 
liabclavian  artery  bus  lieen  ligatured,  twice  by  Gibson,  and  once  by  BladcMB* 
Warren,  Panaa,  anil  Gunther,  respectively.  Four  of  them  proved  f aUl  b* 
secondary  hft^morrbage,  and  one  from  suppuration.  Warren's  being  ibc  of^.*^ 
case  in  which  recover^'  took  place. 

What  Trtaimmt  should  be  adopted  for  this  distreasing  accident  ?  If  die 
aneurism  Imj  left  to  itself,  or  be  treated  by  inetHcient  means,  it  munt.  neoaMHl* 
prove  fatal  by  it*  rupture  or  by  sloughing  and  Be<*ondn?-y  '  -igv.    TV 

ligatun*  of  the  subclavian  is  not  very  pnimising,  us  a  fatal  •contd  io 

five  out  of  the  six  cases  in  which  it  lias  l>cen  tried  for  diflbaed  aimiitfB» 
Xdiatoa  scase  haviuL^  prulwbly  b(.*en  oircumsLTibcd.  in  thoie  ciicnnuitanocfc i* 
appears  to  mo  that  it  woald  b,*  wiser  to  apjily  to  tbeae  caaea  Vat  usual  ^fnsao^ 
of  treatment  ttiat  ii  adopted  in  cases  of  diffused  axillary  anfmriam  friiaf||l 
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it»w ;  ni.,  to  roinjirefs  the  subclavian,  lav  open  the  sac,  tarn  cat  coa^uln, 
id  tie  the  tcirn  artery  at  the  sent  of  injury. 

In  one  case,  the  rti8l<>cat  ion  l>oinj^  of  twenty  days*  Btandinjr  and  the  patient 
womaji  2(1  years  old,  Froriep  statefl  that  re<luctiou  was  followed  by  Budden 
id  extensive  tumefaction  of  the  axilhi,  syncope,  and  death  in  an  hour  and  a 
ilf.  A  ponf-mortftn  exnminiitidn  dlHcloged  Jacfnation  of  the  arilfari/  rrin.  Xo 
ention  is  made  of  any  internal  injury  to  ac<*ount  for  death.  Rupture  of  the 
'in  has  occun\'d  in  at  least  two  other  cases. 

Injury  to  the  aj-ilUny  rtfrves  during;  reduction,  leadiup^  to  panilysis  of  the 
has  also  been  described.     A  case  of  this  kind  is  mentioned  by  Billroth  aa 

vine  ctcciured  in  a  patient  under  his  care  at  Zihich.     The  dislocation  was 

nine  months'  standin*?,  iind  had  been  attended  with  partial  paralysis  of  the 
and  some  raiis(^ular  atrophy.  The  reduction  was  fi)llowetl  by  totiil 
KnlvsJs,  whicli  Billroth  utthbutes  to  laceration  of  the  aiillary  nerves  in  con- 
tquence  of  their  having  become  adherent  to  the  bone.     In  the  case  recorded 

FlauU.Tt  four  of  the  nerves  were  torn  from  their  attachments  to  the  cord. 

Bfsides  tliese  accidents,  other  evil  con3e<;|uence8  have  occasionally  followed 

lonp-'d  attempts  at  reducin*;  old  dislocations  of  the   hnmeros.  such   as 

den   de4itl»  from  s^t/ncojte,  and  exhatntiiou.      Gncrin's  remarkable  case  of 
VuUitm  of  the  limb  at  the  elbow  has  been  already  mentioned  (see  p.  052). 

In  the  event  of  the  Sui^eon  l)eing  nnsncrcssfal  in  his  attempts  at  reduction, 

must  endeavour,  by  means  of  frictions  and  pa&^ive  motion,  to  restore,  as  far 

prtcticttble,  the  utility  of  the  limb.  Forcible  attempts  to  break  down 
bieBton  should,  however,  be  avoided  lest  the  axillary  vessels  be  lacerated. 

InokKBof  old  standing,  in  which  syini»tom8  of  pressure  on  the  large  vessels 
td  oerrefi  are  present,  Billroth  recommends  excision  of  the  head  of  the  bone. 
Itift  hna  U-en  done  successfully  by  Langenbeck,  MacCormac  and  Sheild,  in 
w^  «if  panilysis  from  pressure. 

DisuxATiOxs  OF  THK  Elbow  are  very  common.  According  to  Kronlein 
ey  form  Sf7  per  cent,  of  all  dislocations.     They  octnir  with  special  frequency 

children  :  thn?,  ont  of  1»4  cases  of  dislocation  of  both  bones  backwards 
lUscted  by  Kronlein,  '2'2  occnrn-d  in  children  under  lo  years  of  age,  and  44 
iwcen  the  a<;es  of  10  and  :^o.  Dislocations  of  the  elbow  arc  mo^t  commonly 
luod  by  indiRvt  violence,  chietiy  falls  on  the  hand  complicated  by  a  twist 

the  joint.  In  other  cases  they  may  Ix;  the  result  of  direct  violence,  in  oon- 
|oeoce  of  which  much  swelliog  speedily  sets  in,  the  sigiis  are  obscured, 
d  tiie  diagnosis  is  rendered  pn^portionately  ditiicalt ;  more  especially  when 
e  dislocation  happens  to  be  complicated  with  fracture  of  the  articuliir 
^Is  of  the  bones.  In  these  coses,  indeed,  it  is  only  by  un  accurate  acquuinl- 
loe  vrith  the  normal  relations  of  the  osseous  poiuts,  and  by  a  comparison 
Cwvea  those  of  opposite  sides,  that  the  Surgeon  can  detect  the  true  nature 

(Jie  injury. 

■|i  Taiitfties  of  diHlitcation  of  the  ellH)w-joint  are  very  numerous,  either 
^HboneH  of  the  forearm  or  only  one  being  displa«'ed. 

I.  Both  Bones. -The  most  common  disloC4ition  is  that  in  which  both 
Dn  are  ciiriiwu  Bafhwanh^  v,'\l\\o\\l  fVactnre  of  the  coronoid  process.  In 
however,  tliia  piticess  may  be  broken  oft'.  This  injury  is  readily 
?d  by  the  projection  biirkwurd^  of  the  olecranon,  carr)*ing  with  it  th« 
f  tJic  tricejai,  on  each  side  of  which  there  is  a  distinct  hollow.  Tbo 
■id  of  the  humerus  can  also  be  felt  projecting  in  fW>nt  of  the  ellmw. 
"  X  X  a 
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The    forearm   ia  flexeil   uud    very   slightly   su|)inuUfJ.     When    thf   <nTon'iicl 
process  is  not  bmken  off.  it  w  tixetl   njj:8iD8t  the  ptwtcrior  Jfurfat'e  of  :tir 
humeruB,  the  forearm  l>einff  imraovably  placed  in  it»  new  ptmitioii. 
Dire  cases  in  which  this  pro'xsa  is  fractured,  there  ia  prcat  moSi)ir 
joint,  and  crepitation  may  be  felt  as  the  arm  is  druwn  forwards. 

Diskioatiou  oflmth  l.ioiiPf»  Forwards  without  fructiire  of  the  ou-t  ration  i'>' 
extremely  rare  uccldent,  but  a  ft-w  iindonbr.«d  cases  have  Wen  r:'riinial.  Ir 
this  injnry  the  eloni^ation  of  the  fttrcarra,  the  prtijection  of  thewmdylrnuf  ti«r 
humerus,  tlie  presuncc  of  the  si^'iuuid  notch  in  fmnt  of  the  arm,  and  tK- 
depR'ssion  of  the  posterittr  Hnrfa(!e  of  this  bone,  render  the  diugnoHis  suiRciGntlj 
easy.  In  one  case  at  I'niversity  CNdlejJTG  Htwpital,  the  injury  waa  proiiucw 
by  the  patient^  a  man  I'O  years  iif  ajre,  slippin*:  on  the  pavement  and  fBlliii? 
on  liis  eU>ow.  In  this  instance  the  elbow  was  much  bent ;  it  coald  Ik?  brtmjrht 
to  a  right  an^lc,  and  atrai^rhtened  considerably.  The  forearm  was  tbnt 
quarters  of  an  inch  longer  than  its  fellow.  The  condyles  of  the  hamerot  wot 
on  a  level  with  t)ie  olecninon  :  the  tendon  of  the  triceps  was  very  tijjht,  white 
the  sigmoid  notch  Rnd  the  head  of  the  radius  con!d  l)e  phiinly  felt  on  thr  fcm- 
part  of  the  arm.  In  the  case  rc*ror(led  in  the  Ltinrrt^  1^7:?,  by  Date  of  (*tt»- 
kerue,  the  diskx^tion  was  fonvards  and  outwards^  so  that  the  head  of  ihf 
radius  lay  outside  the  external  condyle.  At  the  same  time,  the  epiphyiifl  »i 
the  inner  condyle  was  separated.  When  the  olecranon  is  broken  off,  thftTpi* 
elotiffntion  of  the  forearm  with  ^reat  mobility,  but  the  detached  rragmt^nlcin 
be  felt  t>ehind  the  humL-rus, 

The  Lateral  dislocation  of  the  bones  of  tbc  forearm  is  almo«t  invuriablT 
ineompleto  ;  either  the  head  of  the  radius  hitchinf;  against  the  trodilt**,  or  thr 
ulna  cominf^  into  contJU.*t  with  the  capitelluni.  Complete  lateral  dislocaliifoo^ 
the  lx)ne8  of  the  foreanu  is  excessii-ely  rare.  Xelatoi»  has  given  a  woodcut  n^ 
a  conipleti'  luxation  outwards. 

The  nlna  or  radius  alone  may  be  displaced  ;  and  in  some  cases  both  boatf 
are  dislocated,  but  in  np[KJsit«  directions. 

2.  mna. — The  only  dislocation  to  which  the  ulna  alone  is  snbjoct  n  that  in 
a  direction]  Backwards.  Tliie  displacement  nuty  be  uncomplicated,  bat  ii 
more  fro<|Uently  rtjwociated  with  more  or  less  dislfx^aion  of  the  head  oftht 
radius.  When  it  occurs,  it  may  be  reoognired  by  the  projection  of  ike 
olecranon  backwards,  and  by  the  head  of  the  radius  beiu^  felt  in  it«  wvraJi 
situation,  or  nearly  so,  during  the  movements  of  pronation  and  siipioation 
In  some  extrem*dy  mre  ciLses  the  coronoid  process  is  fraciur»'d  at  th**  ttO* 
time,  causing  ready  disappearance  and  recurrence  of  tlu>  dislocation,  with 
civpitua. 

3.  Radiaa. — The  radius  alone  may  be  dislocated  fortrard/,  backtranU, 
outwariU.  The  disIocatinQ  Forwaxds  is  by  far  the  most  iximman.  la  tb 
unmy  iufltances  of  it  I  havt-  scon,  it  hue  resulted  from  a  fall  on  tbc  p»l* 
of  the  hand,  by  which  the  Inwi-r  end  of  the  radius  is  driven  backwttnlv]ll| 
the  upper  end  is  tilted  forwards  with  the  whole  force  of  the  lercrafEO  ^^H 
bone,  and  in  this  way,  rupturing  the  orhicnlar  li^'anjent^  is  thrown  a^tnitlN 
external  condyle.  The  si^ns  of  this  displacement  are  the  folloiring  :  The  f*«^ 
arm  is  slightly  fiexed,  and  in  a  pi^^ition  midway  betwu^cn  ]tfonaiioa  M 
vtupinatittti  ;  any  attmipt  al  (^umpK-tin^  the  latter  movement  <M!ca«ianf  gr^ 
pain,  as  does  also  the  endeitvour  to  straighten  the  arm.  The  elbtiwon^ 
Lent  only  to  a  right  an^K  >u  coase(]uenoe  of  the  head  of  the  radini  Ici^ 
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iddenly  bn>nght  up  aiiniiist  the  lower  end  of  the  humi>ruB.  against  which  it 
ikes  with  n  sinMcn  shurk  (Fi^*-  '■t'u,  i'»I*).  On  rotalinjr  the  radius  ^Vi.'^l 
18  cxpc-ricnced,  and  the  head  of  the  hone  can  be  folt  to  mil  on  the  fore 
of  the  hainerufl,  tlie  external  condyle  of  which  appeare  to  project  iin- 
nataraltj,  with  b  distinct  hollow  Umeath  it  where  the  head  of  the  radius  should 
be.  The  hand  and  arm  can  he  fully  prnnated,  hut  cannot  be  snpinatcd  more 
tbftn  hiilf  way.  Tiic  whole  of  the  outer  side  of  thf  arm  is  defonned,  being 
irrie<l  soniewhut  fonvards  (Fip.  :Jii8).    The  rupture  of  the  orhicular  ligament 
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in  this  disl(X!utton  makes  it  very  difficult  t<»  fix  the  radius  bo  as  to  prevent  a 
irrum'nre  of  the  displiicement. 

Tbc  diskKnitioTi  of  the  nulitis  Backwards  ift  extremely  rBrv  :  it  may  always 
be  rvoognized  by  the  head  of  the  bone  being  felt  snbcutaneousty.  behind  the 
external  cundylo  ;  the  movements  of  the  elbow,  and  of  the  radius  especially, 
l>einir  >Lt  the  same  lime  very  limited  and  iminful. 

|ii»|ncatir.n  t>f  thr  nwliiiK  Outwards  is  of  m*>re  frequent  occurrence  than  the 
Ijuit  injury,  iht-  liea/i  of  the  hone  in.'iti^'  thrown  on  the  cater  side  of  the  external 
condylr,  wlicre  it  is  felt  nndor  the  skin,  rolling  as  the  hand  is  moved-  The 
moiinnp  of  the  joinr  art-  of  cnnrse  'greatly  interfcrt-d  with. 
iblazatioii  of  tHe  Kead  of  tho  Sadius. — This  name  has  been  given 
l»r  an  injury  not  tiuconimunly  prodiiwd  in  uhildri'n  by  the  nurse  or  mother 
jerking  thr:  liaud  suddenly  upwards  in  an  attempt  to  save  the  child  from 
falling.    The  limb  is  held  motionless,  with  the  elbow  slightly  flexed,  and  tlie 
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himd  in  a  position  midway  between  pronation  nnd  iMipination.  On  o* 
amination  no  displutrcnient  of  llie  Ixmy  ]K>inU  at  the  elbow  (^an  \»  detccUd: 
complcLc  flexion  of  the  elbow  is  imposathle  and  fiupination  is  arrt'Sl^ed  at  ^ 
juid-position.     Of  the  many  explanations  of  these  symptoms  which  have  be«i 

igge-sted  two  may  he  especially  mentioned.  8ome  Surgeona  have  tappond 
that  an  incomplete  dislocation  of  the  head  of  the  radius  forwards  oecnn. 
whilst  others  believe  that  the  radius  is  drawn  away  from  the  oapitellum  hr  lit 
sudden  extension  applied  to  the  forearm  and  that  the  return  of  the  booc  1* 
prevented  by  a  folding  in  of  the  orbicular  ligament.  The  Treatmmt  ooufiiA* 
in  flexing?  the  elbow  and  strongly  supinating  the  hand,  when  a  click  ij  felt 
over  the  head  of  the  radius  and  the  movements  of  the  limb  are  restored.  Tb* 
elbow  should  then  be  fixed  for  three  or  four  days. 

Congenital  Bialocation  of  tlie  Badins  is  occaaionally  met  with,  t)ir 
head  of  the  bone  iKiing  displaced  in  either  of  the  three  directions  mentiotjwi 
above,  F.  C.  Ablx)tt  has  recorded  a  remarkable  series  of  seven  oawi  of 
conjrenital  dislocation  forwards,  o«_*curring  in  four  fifcnerfttions  of  one  family. 

The  Badina  and  Ulna  are  sometimes  displace<l  in  Opposita  Directioat. 
the  ulna  l>eiug  thrown  htuliwarihy  wuii  the  r^xnv^  forwards.  This  iiijiin,' 
which  1  liave  seen  two  instances,  usually  ret>ult£  from  heavy  falls  ufKin  th*'  liaii^l 
with  a  wrench  of  the  limb  at  the  same  time,  as  when  a  person  is  thrown  «ul "' 
a  carriage  and  alights  U[Hm  his  hands.  The  deformity  is  of  course  grt^at,  bot 
is  readily  recognized  by  the  combination  of  the  characters  of  the  two  fonm^ 
displaoement,  provided  an  examination  be  made  before  the  swetling,  whic^ 
rapidly  seta  in,  has  come  on. 

Complications. — DiHlocations  of  the  elbow-joint  arc  very  frequently  cow- 
plicated  with  fracture  of  one  or  other  condyle  of  the  humcrua,  of  the  olecranon. 
and — more  rarely,  as  we  have  already  aeen  in  the  displacement  of  Uw  nln*- 
of  the  coronoid  pn)cess.  In  these  compliciited  injuries  an  exact  diatnioA^  i' 
often  exti'emely  difliciilt,  owing  to  the  laxity  and  mobility  of  the  parts,  and  t" 
the  great  tumefaction  that  accompanies  accidents  of  this  desonption. 

Diagnosis. —  For  the  diagnosis  of  tliese  various  iojuriea  a  good  ku<)«ledi.t 
of  the  relative  l>earings  of  the  different  osseous  points  is  esuenttal,  bat  as 
accurate  comparison  of  the  injured  with  the  sonnd  limb  is  cjoally  imptjctaol 
To  do  this  the  Surgeon  should  stand  in  front  of  the  jiatient.  whoae  ant' 
should  be  placed  in  exactly  the  same  position  on  each  side.  The  Sunj^^n 
then  graKjm  the  right  elbow  with  his  left  hand,  and  the  left  Kith  his  ri^i. 
in  such  a  way  that  his  fureKnger  on  each  side  is  on  the  jioint  of  the  olecnunin. 
his  thumb  on  the  outer  condyle,  and  his  middle  finger  on  the  inner  ouodfl^ 
The  relative  jwsition  of  these  three  jx>int8  is  thus  easily  uscertainod.  If  th*"? 
bear  their  normal  relation  to  one  another  the  case  is  nut  one  of  dJslocauofl 
of  both  bone$  in  any  <iirection,  but  it  may  in  a  young  subject  be  a  sepantK^ 
of  the  lower  epiphysis  of  the  humerus  (see  p.  b'l^).  The  thumb  on  ach  ^^ 
must  then  be  gradually  moved  down  the  ridge  formed  by  Uie  rtutcr  ooodjkt 
and  if  the  radius  is  dLsplaci'd  a  hollow  will  be  felt  immediately  beoMitb  ^ 
contrasting  clearly  with  the  jironiinence  on  the  uninjured  side.  An  asfiitlP^ 
should  then  prouate  and  8n}>inate  the  hands,  by  whidi  the  head  uf  the  zidii>  ' 
will  easily  bo  reo(jgni«ed  in  whatever  pusition  it  may  Ik;.  Many  errvirt  *" 
diagnosis  of  these  injunes  arise  from  not  carefidly  (Tompariug  the  two  aid»'° 
this  way.  It  not  unfre<juently  hap[K>ns,  however,  that  i^\*i  swelling  soobscon* 
the  bony  poiuta  that  within  a  few  hours  of  the  injury  diagnosis  ia  ioipcstt^ 
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Tho  mode  of  Keduction  in  difllofiations  of  the  eUx)w-joiiit  variea  accor<liu*» 
the  ulna  is  displaced  or  uot.  When  the  ulna  is  dij*k»ciitcd.  in  whatever 
^ioQ  it  may  be  ihro>vn,  and  whether  the  radius  be  displaeed  at  the  same 
or  not,  the  great  obstacle  t«  reduction  is  the  hitehinir  of  the  procesaca  of 
le  bone  a^inst  the  articular  end  of  the  humeras.  If  either  the  olecranon  or 
coronoid  process  Iw  fractured,  this  entanglement  cannot  take  jilace,  and  the 
[oint  then  rea<lily  slips  into  its  poeiLion,  though  it  is  very  diMcnIt  Co  maintain 
there.  The  reduction  of  the  displacetl  uhui,  when  uucomplicaLo*i  by  fracture, 
ly  be  effected,  as  Astley  Cooper  R'cooimeuded,  by  bending?  the  arm  over 
le  knee.  The  patient  being  seated  on  a  chair,  the  Surgeon  restc;  one 
it  upon  the  seat,  and,  placing  the 
lee  in  the  bend  of  the  injured  elbow, 
ipfl  the  forearm  with  l>oth  hands 
2*10) ;  fixing  the  arm,  he  presses 
knee  Brmty  a^inst  the  inner  aspect 
the  forearm,  so  as  to  disengage  the 
f^om  the  lower  end  of  the  humerus, 
at  the  same  time  he  bends  or  pushes 
forearm  into  proper  position,  into 
lioh,  indeed,  it  has  a  tendency  to 
Ituu  owin^  to  the  action  of  its  own 
intclea,  aa  soon  as  the  opposing  <^sseouB 

are  separated. 

In  a  case  of  backward  dislocation  of 

itb  bones,  under  the  care  of  W.  G. 

»r,  of  the  Westminster  Hospital, 

itrusion  of  the  end  of  the  humerus 

(ph  a  rent  in  the  anterior  litrament 

idered   reduction  without   operative 

iterference  impossible. 

In  disKx^tions  of   the  radius,    all 

is   required  is  to   fix   the   upper 

m,  and   tlien,  employing    extension 

>m    the     wrist,    to    struijrhten    the 

well  :  when,  by  bendinj^  the  elbow 

right  angles,  the  head  of  the  radius  may  be  pressed  into  a  pro|xT  position. 

After  roduction  has  been  elTected,  the  limb  should  be  put  up  in  an  angular 

»lint,  the  band  being  kept  seraiproue.     If  the  mdius  have  been  displaced, 

pa^i  may  be  applied  over  its  head,  so  as  to  prevent  u  return  of  the  displace- 

It.  which  is  very  apt  to  0(*cur  when  the  orbicular  ligament  is  torn.     In 

of  dinlocation  of  the  ra<lms/(7rf/'ar^,  reduction  is  best  maintained  by 

ting  the  arm  in  thi*  flexed  position,  and  thus  relaxing  the  bicefts  which 

to  draw  the  bone  forward  when  the  elbi.>w  is  extended.  The  inflammation 

Dfluaily  results  must  l>e  treated  by  the  njtpliration  i»f  evaporating  lotions. 

hen  it  has  subsided,  paraive  motion  may  be  commenced,  and  frictions  and 

eiapioyed,  so  ait  to  remove  the  stitlnusa  that  is  apt  to  lie  left  about  Lite 


V\^.  jw.     DistttcAtton  of  Um  Klbov: 
RMiictJon. 


cwcfl  in  which  the  diislrtcation  is  complicated  with  fractarc  of  some 
cif  Um  articular  ends,  and  m  which  tha  diagnosis  of  the  precise  nature  of 
le  injoTT,  owing  to  the  swelling  or  other  ciirsei,  has  not  been  very  clearly 
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ina(lc  out,  tho  joint  should  i  be  placed  in  nfi  good  a  position  aa  pcmV 
by  a  process  of  traction,  flexion,  and  mouldings  &4i  i\»  to  lirin^  tbe  umbi 
points  into  |troi>er  bearing  with  one  another,  and  angular  splints  mint 
then  lie  applied.  At  the  end  of  three  weeks  pitssive  rnution  mar  bt 
(commenced,  leat  permanent  rigidity,  wliich  ii  very  apt  to  si]|iervei>e^ 
come*  on. 

Compound  Dislocations  of  the  Elbow  are  always  seriuns  injurint. 
although  by  the  employiiitrnt  of  a  rijjnrons  antiseptic  treulnieuL  tbeir  graTitj 
raay  be  much  lesst'neii.  By  these  means  a  ueoful  joint  may  usually  be  saveil, 
when  the  soft  parts  are  not  too  extensively  lacerated,  without  ouy  ui»er»tin 
interference.  In  other  cflses  the  Burfjeon  may  have  to  <lecide  between  reecclioo 
of  the  articnlar  ends  and  amputation  of  the  arm.  Jn  this  the  Snrgeon  will 
bo  guided  by  the  considerations  stated  at  p.  .^04,  in  reference  to  ooropomid 
fracture  of  tin's  joint.  Recovery  with  a  very  naeful  limb  has  been  recordtrf 
even  after  compound  dislocation  of  the  elbow^  complicated  with  rupture  of  the 
brachial  nrfory. 

Old-standing  Bislocations  of  tho  Elbow  arc  reduced  with  mncb  dift^ 
culty  in  all  eases  in  which  the  ulna  is  eomplytely  displaced  :  thia  ia  owin^  rather 
to  the  interlockinic  of  the  irrcfjulur  articular  surfaces  and  to  the  fonuatino  rf 
adhesions  in  the  torn  capRuleand  around  thedi^iplaefd  bones,  than  (orou^calir 
contraction.  The  ti-ndon  of  the  triceps,  and  even  that  of  the  bicejw,  have  beffl 
divided  in  order  to  facilitate  reduction,  but  in  those  case*  in  which  I  bate 
done  this  or  seen  it  done,  no  ^'ood  has  resulted.  As  a  general  rule,  I  bclievf 
that  it  will  be  found  extremely  difficult,  even  under  anesthesia  and  witli  tlir 
aid  of  the  pulleys,  to  reduce  an  ulna  that  has  been  completely  dislocnl^id  f'-r 
more  than  a  month,  although  successful  cases  of  many  months'  atandii)|! 
have  been  recorded.  When  the  ulnn  is  only  |iartially  dislocated,  even  thoo^ 
the  radius  \yl\  completely  dispinred,  reduction  may  be  effected  without  mtici 
difficulty  at  a  much  later  period — il  is  said,  as  late  us  two  years  after  tlw 
acriident  ;  hei-e.  however,  the  difficulty  18  not  to  effect  hot  to  maintain  tbf 
reduction,  as  the  hone  has  a  constant  tendency  to  slip  forwards  and  outvink 
Provided  a  dislocated  elbow  can  be  so  far  reduced  as  to  idlow  the  forani 
to  be  bent  at  a  rifrht  anude,  a  usofnl  arni  will  !«•  left. 

Dialooatiou  of  the  Lower  End  of  the  Aadins,  or,  as  it  is  aoOsUni* 
termed.  Dislocation  of  the  Lower  End  of  the  Ulna,  may  take  {tlaoe 
in  u  forward  oru  hnrkwurd  direction.  The  sijins  of  tho  displacement  are 
crrident.  the  lower  end  of  the  nlna  forming  a  sharp  projection  undtir  the  ikio 
This  dislocation  has  also  been  rnet  with  occusiouully  ai$  a  complicslioo  *i 
fracture  of  thr  radius  cither  at  it^  lower  end  or  in  the  shaft.  In  a  CPt 
recordwl  l>y  Oodlce  the  radius  was  fnictured  very  oi)liquely  at  the  junctioto' 
the  lovrer  and  middle  thirds.  The  lower  cud  nf  tho  ulna  was  loni  airay  (!r*» 
its  att4iohnu'nt«  and  was  projfoting  bencatlk  the  skin  on  the  frmt  of  the  csTfOt 
the  flexor  carpi  nlnaris  having  slipped  completely  l»ehind  it.  Tlie  injory  »■• 
cftDHed  by  a  violent  fall  hnokuurdR,  the  patient's  bunds  being  put  out  l*hio<l 
him  to  save  himself.     It  wns  fi.tind  impossible  to  replacr  thr  Ir  t^ff 

position,  even  under  an  iimcsthetic,  and  the  lower  end  of  the  di^  ■  !•*• 

including  the  U'SKcr  sigmoid  <'avity,  was  removed  through  an  inciaion  msiiau'* 
it.  After  this  the  fractun.*d  radius  and  the  displaced  hand  were  easily  icArt*^ 
to  their  nonnal  position.  The  patient  recovered  with  a  lotxtt  uttefal  btf'^ 
R.  >l.  Moore,  of  Hochester,  New  York,  lias  removed  the  lower  wnd  of  the  alt* 
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vf  i^nATS  Romewhat  8imilftr  to  the  obove.     In  everj  cuse  recovery  look 

with  practiailly  im  impHirmrnt  of  ftinrtion. 

Disr^x'ATioxs  i)K  THK  Whist  (irc  of  such  rare  t>cfan'ence  that  their  exi«t- 

ce  hfts  beC'Q  tiunied  h)-  Surgeons  of  great  exjiehencc,   Althongli  there  can  be 

doabt  that  fracturee  at  the  lower  end  of  tlje  radius,  more  es|»eeialljr  when 

pftcte<l,  have  often  been  mistaken  for  these  disphiccmente,  vet  there  can  be 

o   «|nestion  that   they   do  occusionally   occur,  any  douht   upon   thi^  i>oinl 

havintr  Itcen  oleiUL-d  up  by  tlie  dissection  of  cases  by  Marjolin  and  Voilleniier, 

The  obsrrvations  of  these  Surgeons,  together  with  those  previonsly  made  by 

j&fttJey  Coof»er,  tend  to  sliow  that  dislocation  of  the  Hand  and  Carpus  from 

lie  radius  may  take  place  either  hachvards  or  fortranU. 

'  These  accidents  are  occasioned  either  by  falls  on   the  pAlni,  or  by  the 

>ajid   beinsr   forcibly   bent  fonvnrtJs.     In   falls   on  the  palrn  the  hand  niny 

le  thrown  forwards  under  the  bones  of  the  forearm,  I.ving  on  I  heir  palmar 

Ipcct     In  forcible  bending  of  the  hand  forwards  there  may  be  displace- 

Bcnt  of  it  and  the  carpus  backwards  on  the  dorsal  as[K*ct  of  the  radius  and 

Ana. 

Tn  the  ZKslocation  of  the  Hand  and  Carpus  Backwards—the  Dorsal 

■iBpIacemrnt— there  will  be  sht.rtenini,'- 

4  the  limb  i)elow  the  ellww,  with   a 

irge  dorval   prominence  occjisioncd  by 

»e  i^aqnis  overlapping  the  lower  end 

if  the  ndiuSf  which  bone  will   be  felt 

lid  seen  aa  a  projection  on  the  palmar 

de.     In  the  other  variety  of  radio- 

irpHl    dislocation,    the     Hand    and 

krpus  ars  thrown  Forwards  under 

Re  radius  and  ulna  on  their  Palmar 

This  dislocation  is  illu.^tniteil 

aooonipanying  fignre  taken  froui       y^  ^^i 

•ent  to  me  by  <.'adge  of  Norwich 

'ig^.  261).     In  it  the  projection  of  the 

Th»id  pro<x*88  of  the  ulna  and  the  lower  end  of  the  radius  lonn  a  concave 
ne  on  the  dorsal  a^jteet,  overlapping  the  carpus,  which  lies  on  the  palmar 
d«*  uf  tlie  railiuB. 

The  liuigiwsi*  of  these  injuricft  has  to  be  made  from  sprains  of  the  wrist, 
9m  ftimplc  and  from  impacted  fractures  of  the  radius.  The  great  and 
tsent  deformity  will  at  once  enable  the  Surgeon  to  distinguish  a  disloca- 
on  from  a  simple  sprain.  From  simple  fracture  of  the  lower  end  of  the 
liiiua,  Uh*  peculiar  deformity  (hcc  p.  fillii),  and  the  absence  of  crepitus,  will 
ord  ready  means  of  diagnosis.  It  is  from  the  impacted  fracture  of  the 
end  of  the  radius  that  it  is  most  dittlcnlt  to  distinguish  a  dislocation. 
the  dislocation*  however,  the  general  laxity  of  the  wrist-joint,  the  greater 
with  which  the  deformity  iA  removed,  the  peculiar  and  abrupt 
g,  and  the  ubsenre  of  ol»hiiaity  of  the  hand  towards  the  radial  side*  will 
the  Sup/con  to  distinguish  the  true  nature  of  the  injury'. 
the  Trr^jtiriffit  of  these  cases,  redaction  is  readily  effected,  and  must  be 
im?d  by  the  application  of  antero-posterior  splints  of  sufticient  length  to 
in  iIm'  hand. 
Cotnponnd  l>islocation  of  the  Wrist*  without  fracture  of  the  bones  of 


l>h>li««ttoii  ttfthf  Hftittl  «nU  C^n**** 
furwAnU. 
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tti  a  rare  accident.  In  one  snob  injury  under  my  car^WBUf^ 
y,(hr  liand  n'us  thrown  forwards,  the  radlu8  jirojecting  bnckwifdl, 
•tntctiircs  (in  tlie  palmar  nfii>ect  of  the  joint  were  io  exiensiT*!; 
la  ntCMBilate  ampntation.  The  Trtatmenl  of  such  a  case  will  depad 
vM  ^iw  Miiuuot  of  injury  done  to  the  soft  parts.  If  these  be  not  very  extconTnif 
tt^lMwi,  »n  attempt  may  be  made  to  save  the  limb  ;  but  if  they  In*  widely  torn 
ittfOQith,  the  arteries  and  nerves  hioerated,  and  the  tendons  hanging  nut,  wm- 
piitHlinti  will  Ir'  njquirLMJ. 

Coageaital  Dislocation  of  tho  Wrist  may  take  place  either  forwurdu  ur 
bttckwjinlH.  The  hnib  ia  in  eitlier  case  greatly  deformed.  The  boiua  m 
shortened  and  altered  in  shape,  more  especially  the  lower  end  of  the  radim 
The  nuiscles  are  also  shortened,  the  extensor  tendons  formiog  a  sharp  angle ii 
they  |Mi88  over  the  caqius. 

DiHUirATiON's  OF  SiN'tjm  BoxBR  OP  THR  Cabpus  are  by  no  means  freqonl 
The  bone  that  is  most  commonly  displaced  is  the  Os  JCagniun.  Tbia  ao^dot 
is  usually  caused  by  falls,  in  which  the  hand  is  violently  bent  forwards,  ia 
consequeace  of  which  this  bone  starts  out  from  its  articulations,  projecting  alt 
round  Imrd  prominence  on  the  back  of  the  wrist  opposite  to  the  metaoftrpsl  bcoe 
of  the  middle  linger.  It  may  readily  be  reduced  by  being  pressed  QpoD  wU( 
at  the  same  time  the  hand  is  extended.  There  is,  however,  a  great  tondoney 
for  the  bone  to  slip  out  again.  leaving  considerable  weakness  of  the  joint ;  m 
mnch  so,  that  in  two  eases  recorded  by  Astley  Cooper,  the  patients  fonsd  U 
neoesaary  to  wear  artificial  supports. 

The  Pisiform  Bone  in  occasionally  dislocated  upwards.  In  a  case  VMd/t 
my  care,  it  was  displaced  by  an  eflbrt  to  lift  a  heavy  weight,  and  drawn  np 
the  arm  to  a  distance  of  nearly  an  inch  b}'  the  tlexor  carjii  ulnaris. 

A  case  some  time  ago  occurred  to  mo,  at  the  Hospittd,  in  which  the  IsBd- 
limar  Bons  was  disUxrated.  The  patient  had  fallen  from  a  height,  iujannj: 
his  spine,  and  doubling  his  right  hand  under  him.  On  examining  the  wn*. 
a  small  hard  projection  was  felt  on  its  dorstd  aspect  ;  this  readily  di9^>> 
peared  on  extending  the  hand  and  employing  tinn  pre«8aref  but  aCArted  ap 
again  as  soon  as  the  wrist  was  forcibly  flexed.  It  was  evident  that  the  boot 
belonged  to  the  first  row  of  the  carpus  ;  and  from  its  size,  position  and  ahapa 
there  could  be  little  doubt  that  it  was  the  semilunar  bone.  Timfl'e,  of  Hrigfatoi), 
has  related  a  case  ia  which  the  semilunar  bone  was  dislivntini  anteriorly,  v 
that  it  projected  npwards  and  I'orwanls  l>etween  the  radius  and  ulnar. 

DisLuc'ATioxs  OF  THE  Metacarpaj.  Bones.  —  The  Metacarpal 
may  very  rarely  be  dislocated  from  the  carpus.  This  accident 
usually  to  a  single  metacarpal  bone  ;  which,  in  conse«]nence  of  ««>tne 
degree  nf  violence,  is  forced  out  of  its  bed  and  thn«wn  backwards 
carpus.  Most  frcrjuently,  it  is  the  result  of  injury  and  shattering  of  the 
by  gun-barn.*l  or  ]>owder-fl]isk  explosions  ;  and  in  snch  oases  the  metacsns) 
bone  of  thr  Thumb  commonly  suffers,  the  dislocation  buing  coropouad,  ao^ 
com]>licatcd  with  extensive  laceration  of  the  palm,  and  ptrasibly  with  fnctort 
of  the  bones.     Kxecpt  in  such  case^i  dislowUion  (»f  the  raetn-  '       nc  of  tl* 

thumb  is  rare,  though  the  articulation  betwt.'en  this  Ijouc    i  >rBpdB0 

appears  at  first  sight  not  to  be  of  a  character  to  resist  groat  external  vioMB 
This  is  pn^bably  owing  in  a  large  measure  to  the  {lowerful  muscles  by  nflP 
the   Irone  is  supported  in  all  cases  in  which  the  foi'Ct!    is  applied  Qpoo  it* 

'  nar  aspect,  ss  it  most  frequently  is,  as  well  us  to  the  little  Ifrvengt  9S0M 


tbehsQ^  1 
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>  short  a  bone.  Loxation  of  the  metacArpuiI  Ixine  of  the  thumb  has, 
however,  been  obaerved  to  tuku  place  fonvarth  as  well  as  Utckwarda,  the 
latter  being  the  more  common.  The  IMxiflion  is  in  general  easy,  extension 
beiiii^  niiide  from  tlie  thumb  by  means  of  a  piece  of  tupe  applied  round  the 
first  phalanx. 

Ne^t  to  the  metacarpal  bone  of  the  thnmb,  those  of  the  Index  and  Kiddie 
Fingers  are  most  liable  to  dislocation  backwards  :  in  some  cases  complete,  in 
others  incomplete.  I  know  of  no  recorded  case  in  which  all  the  metacarpal 
bones  have  been  dislocjiled  from  the  rarpua.  The  annexed  engraving  (Fig. 
262)  from  a  cast  in  University  College  Museum,  was  taken  from  a  patient  in 
,lhc  Hospital,  in  whom  I  believe  that  this  accident  must  have  occurred  ;  the 

nd  being  thrown  forwards  and  shortened,  aud  the  carpal  l>ones  forming  a 


1^.  MS.-DlilorAtioD  aX  \\w 
Mrtwpua.  fumutU,  fmu 
Uw  Cnri'iu- 


Flg.  MS.— Dislucatloti,  tuck- 
wuda.  of  the  PmxUnjU 
Phalanx  of  tha  Tbumb. 


»av< 


rndttti 


knded  and  romrj-  prominence  on   the  dorsum  of  the  metacarpus.      The 
ox  ap|jeanince  of  this  corresponds  with  the  outline  of  the  carpal  l>onea, 
differs  so  very  remarkably  from  the  conciive  aspect  of  the  lower  end  of  tlie 
and  ulna,  as  seen  in  the  radio-carpal  dislocation  (Fig.  2in),  that  I  think 
there  can  be  little  doubt  as  to  the  nature  of  the  injury. 

The  Treattii^nt  of  such  cases  will  be  the  same  as  that  for  ordinary  dislocations 
vi  tbecar|>al  bones;  splints  of  sufficient  length  to  take  in  the  hand  being 
•ppUed,  after  reduction,  in  order  to  maintain  the  parts  in  petition. 
I>ii<MX'ATi0X8  OF  THB  MKTACARro-l'HAriANriKAh  Aktk'Ui.ationb  are  by  no 
common  occurrence.  They  are  usually  produced  by  falls  on  the  hand, 
^met  with  at  all  wges  ;  most  commonly  in  the  young  adult,  but  some- 
tiBMl  at  an  earli*;r  age.  I  have  seen  this  acci<lent  in  a  child  four  years  old. 
Xoet  frequently  the  Proximal  Phalanx  of  th.e  Thumb  is  the  bone  tliat  is 
dulocattHl.  licing  thrown  backuujrds  on  the  metacaqial  bone  (^Flg.  2t»3)  in  wwh 
ft  way  that  the  articular  surface  of  the  phalaux  resu  u|)on  the  back  of  tJie 
metacarpal  bone  immediately  &lK)ve  its  head  (Fig.  *2(>i).  The  signs  of  the 
accident  arc  sutflcicntly  evident.    In  the  normal  state  of  the  hand,  the  metuQir]K>- 
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tllp  ftM.-l»i>lnratinn  iifUic  Pnikln<nl 
Plmlitiii  uf  tlir  Thithib. 


phalangeal  articulation  of  the  thnmb  is  convex  bnrkwards  :  in  this  ditdoeiiiiiD 
it  becMiiies  eoDvex  towardR  the  palmar  aspei't  and  nni^nlurly  concave  behind. 
The  hoiid  of  the  mctU(mr[MtI  Itimc  C4iu  he  Felt  and  seen  projecting  on  tho  paloor 
oBpect  of  the  thnoih.  The  proximal  phalanx  stands  up  as  it  were  Dpoo.tht 
back  of  this  bone,  but  the  articular  surface  uf  the  ]>lmlanx  cannot  U*  Ml. 
liwin^  to  \\a  bcin^  in  coiitHct  witli  the  posterior  ]>art  of  the  mctacar()Al  bo&c 
ju£t  above  its  neck.     The  phalangeal  articnlatioa  is  alwayn  semiflvxed.    Thii 

dislo4.-ntion  of  tho  proximal  phalanx  of  tin 
thumb  has,  owin;^  to  tho  difUculty  of  iU 
reduction,  attracted  more  attention  fno 
Surgeons  than  it  would  at  tiret  si^ht  nppar 
to  deserve.  In  some  cases  the  dtslocaU<« 
has  proved  irreducible,  notwithstanding  tif 
employment  of  as  much  force  aa  it  wn 
safe  to  use,  and  the  Surp.H>n  bu  bwo 
obliged  to  have  recourse  to  operative  inlf- 
ferencc  in  order  to  replace  the  head  of  U» 
bone.  The  obstacle  to  the  rcdaciioD  d 
this  small  bone  has  been  attributed  to 
different  causes.  Thus,  Hey  snpprised  that  it 
was  owing  to  the  oonstrit^tion  of  the  nrck  of 
the  bono  between  the  lateral  ligaments  of  Uv 
joint,  and  Dupuvtren  cutcrtained  a  timikr 
opinion.  The  folding  in  of  the  anterior 
ligament  of  the  joint,  and  the  interposition  of  a  sesamoid  Ume 
the  articulating  surfaces,  have  also  been  regarded  as  ginng  rise  to 
peculiar  difficulty  in  reduction.  The  more  probable  explanation, 
ever,  appears  to  be  that  the  narrow  neck  of  the  metacarpal  bone  l»ecoiDtf 
constricted  by  the  two  tendinous  attachment  of  the  short  flexor  of  ilje 
which  must  be  carried  back  over  iU  broader  head,  together  with  the  di»»; 
phalanx  :  the  head  of  the  metacnrpul  bone  being  grasped  between  the 
and  the  torn  cajwule  of  the  joint,  like  a  stud  Ix^twiM^n  the  sides  of  a  buttao- 
hole.  Tho  observations  of  Vidal,  Malgaigne,  and  iialliugall  point  tothilM 
the  cauHe  of  the  great  dilficulty  in  reduction  that  is  often  met  with. 

Bedactiou. — Although,  as  baa  l)ecn  said,  gi-eat  ditliculty  in  n-ductioo  is 
often  met  with,  it  would  be  a  great  error  to  suppose  that  it  always  cxistii.  Ot 
the  contrary,  very  many  of  these  dislocations  are  most  rewlily  rcdntw!  If 
simple  traction  and  manipulation.  Should  any  difficulty  be  expehoDced,  tlir 
following  plan  will  usually  succeed.  The  baud  and  metacarpal  bone  bdn|i 
fixed  by  an  assistant,  the  Surgeon  bcnd^  Imck  the  thumft.  so  as  to  hriog  Lbf 
phalanx  to  a  right  angle  with  the  mcta^-nrpat  bone  on  which  it  in  d^plKH^ 
lie  now  employ.s  traction  in  the  axis  of  tlie  disphu.M*d  j>ortion  of  the 
keeping  the  metacar[.)al  Imjuo  well  prei<sed  down  into  the  palm.  Havin? 
unlocked  the  phalangeal  articular  surface  from  the  l>ack  of  that  bone,  » 
draws  it  well  forward.n,  and,  wjion  it  is  opiH)8ite  th".'  head  of  the  metactfH 
bone,  bend»  it  down  into  the  |ialm.  In  this  way  I  have  reduced  a  diilocsf^^ 
of  Uie  pimlimx  bui^-kwards  between  five  and  six  wecku  afler  ita  ocrnrrBiMT. 
Simple  tractinn  in  the  slniight  direction,  however  forcible,  and  ireu  wtf* 
aided  by  the  pulleys,  will  do  little,  if  any,  good  in  the  reduction  of  thi* 
dislocation,  as  the  only  effect  is  to  draw  the  idit  in  the  capBoIit  uid  Utt  \^ 
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of  the  Kliort  flexor  more  tightly  rountl  the  neck  of  the  bone.     Verj" 

exteimion   has   In^en   employed   without   any  ctt'ect ;   and   there   is  u 

tlition  in  the  snri^ical  profession  in  London  of  a  thumb  havins:  Iteen  draifgod 

in  the  attempt  to  reduce  this  dishx-jition  by  pulleys.    If  the  Surgeon  fail  in 

laeini^  the  displai-^ed  phalaitx  by  manipulation  under  ehlon:>fortu,  as  alHivt 

Tibi'd,  or  hy  traction,  the  diBlo<^ation  should  not  he  left  without  a  furthcj- 

to  replace  the  bone  ;  and  this  may  usually  be  doue  readily  enough  by 

le  snhrutaneoits  section  of  the  njsistintr  structures.     The  Surgeon  must  beai" 

mind  that  tiie  obstacle  to  reduction  is  purely  mechanical ;  that  muscQlar 

mtmctiou  has  nothiusr  to  do  with  it ;  and  that  it  is  quite  a«  great  when  the 

ktient   is  autesthetized  as  when  he  is  noL     He  most  therefore  enlarge  the 

in  the  capsule,  aud  divide  the   tense  hands  formed  on  each  side  by  the 

loua  attttchmotUw  of  the  short  flexor.     This  operation  is  best  done  by 

in^  a  tenotome  through  the  akin  in  front  of  the  joint,  and  cutting  tirst  on 

aide,  then  on  the  other.     The  chief  resistance  will  be  found  on  the  ulnar 

le  of  the  thumb,   where  the  tendinons  iuKertion  of  the  adductor  poUicib 

that  of  the  ehort  flexor.     Alter  these  structures  have  been  cut  throu-jh. 


Fi«.  SUA.— R«litcU«Mi  uT  DblACAUoo  oTThunlk. 


e  phalanx  can  bo  placed,  and  the  thumb  should  be  put  up  aeonrely  between 
ioUntit.  , 

When  redaction  has  been  effected,  care  must  be  taken  to  prevent  recurrcnoc 

the  disphicement.     This  is  best  done  by  keeping  the  thumb  I:K.'nt  intft  the 

Im,  and  retaining  it  thenj  by  means  of  a  gutta-percha  cap  moulded  over  it 

d  bandaged  down.     If  the  dislocation  be  left  unreduced,  the  thumb  will  to  a 

eztoDt  become  useful,  but  ncceasarily  shortened,  and  incapable  of  much 

exion. 

tin  Compomid  hiaJofaiion  of  this  joint,  the  l>onc  may  nsnally  bo  readily 
placed,  hut  in  some  coses  it  has  been  found  ucceasory  to  remove  the  head  of 
he  mctftCJirpal  bone. 

I>isi.o;ation3  HBT\^'KEN  TiTE  Phalaxoes  arc  usnally  partial  or  incomplete, 
knd   most  commonly  consist  of  a  twist  of  the  second  upon  the  proximal 
ihalanx. 
Complete  dislocation  of  the  ungual  phalanx,  tbongh  very  rare,  is  possible. 
hare  iM!«n  tt  in  the  thumb  when,  by  a  fall  apon  its  end,  the  ungnal  phalaax 
lhn>wn   on   to  the  back   of  the  pnDximal  one,  tlie  head  of  whicti 
on   the  prtlnmr  asp<.M't.     I    have  also  known   the  ungual  phalanx 
the    little    finger    dislocjited    bickwunls    in    an    attempt    to    catch    a 
cktrt-hall. 
Partial  dislocation  of  the  middle  phalanx,  which  is  a  very  oommon  accident. 
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riu  -JW.— PartUI  Plft 
lovAtlnn  of  tlto  Mid- 
•  111)    rimUiiix    itf    Llir 


ia  readily  recognized  hy  the  deformity  it  causes  (Fip,  266),  and  is  eMtf 

reduced  by  pressure  and  traction  in  proper  directions.  A.  very  conTaakn 
mode  of  applying  traction  is  by  means  of  the  toy  caiMui 
"  Indian  puz/le"  which  grasj**  the  fincjer  more  tightly  tht 
morc  it  is  pullel  upon  ;  or  the  appuratns  rcim-eentod  ta 
Kig-.  200  may  he  used.  The  finger  will  continao  to  beitif 
and  ct>rapanitively  iiaelesw  for  some  len^'th  of  time,  Ibe  jonii 
being  ewullcti  and  tender  ;  the  patient  can  gfiu'rully  bend 
it,  but  cannot  extend  it  fully  or  bear  any  tractmii  ujwn  tt. 
This  condition  is  especially  apt  to  be  troublcsomt*  ind 
chronic  if  the  patient  be  gouty,  or  if  his  gcuexul  besitb 
be  otherwise  deranged,  and  it  requires  rest  and  iuo) 
counter-irritation,  with  apprr>priate  conHtitutiona]  tr««* 
nienL  In  Comptmnd  DUloiation  of  the  phttlunjn-s,  the 
lx>m'  Blionld  be  If  pltt(*ed,  the  finjjer  supported  by  a  jrott*- 
pert;ba  splint,  and  tlie  wound  dressed  antiaeptically.  Ib 
some  (uiscs  it  is  neoessary  to  remove  the  projeotiog  tad  of 

bone  before  this  can  conrenieutly  be  done  ;  ankylosis  then  results,  t  luif- 

ciently  usoful  finger  being  left. 

K  DIBXA30ATXONB   Or    THS    LOWSR    X«IMB. 

DlBLOGiTIONN  OF  THK  Pl^LVIS. — It  occasionally  happens  thut.  in  iv>om- 
qnenoe  OPflievcre  blows  upon  or  compresfliun  of  the  pelvit^,  the  By^npliTsis  tf 
Uie  7abic  Bones,  or  more  frequently  the  Sacroiliac  ArticnlAtioa.  if 
displaced.  Here  the  nature  of  the  injury  is  iudiwitcd  by  the  defonuiiv  tiut 
results ;  and  the  same  treatment  is  required  as  in  fracture  of  the  jjclvis.  intb 
which  these  accidents  are  (xmimonly  associated. 

The  Coccyx  in  sometimes  violently  Iw-nt,  and  almost  dislocated ./Vrr'arir,  bj 
fulls  ;  or  it  may  be  forcibly  bent  i/ackirarih  dnrin«r  violent  parturient  elfjtftt. 
Thcs''  itccidents  aro  apt  to  be  followed  by  that  painfbl  ucnmlgic  slTeotiOA 
Coocydyma,  described  at  p.  G07. 

DisLWATioNs  OF  THK  Femur.— Notwithstanding  the  great  depth  of  the 
acetabulum,  the  complete  manner  in  which  the  head  of  the  thigh*l/0Qe  it 
received  iuto  its  cavity,  the  tirmnefls  of  the  capsular  ligament,  and  the  ^mtA 
strength  of  the  muscles  which  surround  and  support  the  joint,  di&locotioiuof 
the  hip  are  more  frequently  met  with  than  those  of  many  other  joint*  thd 
appear  less  perfectly  snpportcd.  This  is  doubtless  in  a  great  OHsasoR  ovinf 
to  the  af*ti<  m,  on  the  head  of  tlie  femur^  of  the  grcAt  length  of  lerenge  of  th^ 
thigh-bune  itself  when  external  violence  is  applied  to  the  knee,  and  of  CJK 
whole  of  the  lower  extremity  '.vhen  the  violence  is  applied  to  the  tfi^ 
Oislocation  of  the  hip-joint  occurs  chiefly  in  young  or  middle-iiged  ■dolA 
Id  very  old  |K*ople,  fracture  of  the  neck  of  the  femur  will  cimimonly  b«  pw 
daced  by  the  same  violence  that  would  have  displai-ed  the  hcud  of  the  bov  ^ 
an  earlier  age.  In  children  dislocation  is  rare,  as  the  shaft  genaiaDy  |i^ 
way.  Yet  it  does  happen  even  at  a  very  early  age.  Two  casoa  have  occan^A 
in  my  practice  :  in  one  the  bono  was  dislocated  on  the  pubic  iMioe,  ioftoUU 
a  year  and  a  lialf  old:  in  the  other  on  the  dorsum  ilii,  in  a  hoy  of  aix. 

The  diflVn^nt.  foituH  of  dislocation  of  the  femur  were  d»*st:nl»«l  with  |ff*^ 
ew  and  precieiou  by  Astlcy  Uooper.  according  to  whom  the  head  is  o^ 
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lOTTunoiily  thrown  npwurda  wid  aomefwlLat  backwards,  so  as  to  lodge  on 
he  Blijrhtly  cmicuve  surfai.-o  I)€*tweeii  the  acetabulum  ami  the  crista  ilii,  resting 
p  the  ofluteua  minimus,  and  havii);r  I in.'tRK;hanter  turned  forwards  (Fiir.  :;*i7)  : 
the  head  may  be  thrown  downwards  into  the  forarneu  ovate,  Ivimr  ii]m)u 
iie  obtumtor  extorouH  muscle  (Fig.  :!(iU):  or  forwards  and  upwards  upon 
IV  horizontal  branch  of  tho  pobic  bcjnc  under  the  p<ioas  und  iliacus  muacles. 
the  outer  ?ide  of  the  fenior.il  vessels  ( Frg.  570 ) ;  lastly  he  described  a 
imiy  in  which  the  hcnd  of  the  bone  was  snppoaed  to  btj  thn)wu  backwards 


or  mi  HMAD  ur  tni  ruion  bumk,  accobdiiiu  tp  avtlbv  ooonMi'<  cLMMriC4riQMi 


—Cpwvnlcartd 

iWknnU, 
UlL 


VtH.  »U.-BMikwmnlii 


Fi|t.  Mlt.~nawiiwaf«lM 
liitn  Kiireiiwn  Onlr 


[sciatic  notch  and  to  rest  ujwn  the  pyriformis  (Fi.:?.  i?*IK).     It 

Bhomi.  Iiovwrer,  that  the  peculiar  feutureti  of  this  form  are  dae 

to  the  head  of  the  bone  sinking  into  the  notch,  but  to  the  relation  of  the 

inr  to  thir  obturator  intcmus  muacle. 

lie   claasification   originally   given   by  Aatley  Cooper  has  been  alighUy 

ifiod  in  accordance  with  the  more  accurate  knowledge  we  now  posaess. 

been  »diowii  by  (*x|>*'riment8  on  the  dead  bo<ly  that  ifie  must  important 

tf«  ill  thr  mcf.^hanism  of  dislocation  of  the  hip  is  the  ilio-femoral  Uga- 
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mant.  (iiiiiu  of  Chicago,  Bosch.  Ton  Pitba,  and.  more  r&ceocij  and  f&llr, 
Bi^clow,  haves  insisted  un  im  exact  kiiiiwledgt>  of  this  impoMnnt  lif^iunent  u 
constitntiii^  the  himis  of  a  rorrci^b  nndursULmling,  tiut  only  nf  t\\c  meclinaisD 
of  the  TnriouB  IVmns  of  diHiocation  of  the  hip,  hut  nUo  ttf  the  proper  lovtkids 
to  fjc  adopted  for  tbcir  reduction.  Bi^^low,  to  wtiom  wd  are  especiall; 
indebted  fur  u  moHt  lucid  ex|x>aitiun  of  the  Hubject,  bus  shown  Uut  Uk 
four  rommonly  described  dislocations  of  the  hip  could  be  dcmonstnit«d  in  ibi 
dead  body  afU-rthe  whole  of  the  niusoular  and  lifrumoutoiis  sn  'juri 

the  joiut  had  Iteen  divided  except  the  ilio-femoral  lijjanwut  an-  '-^"r 

internuB  luiiscle,  which  suffice  to  direct  the  limb  into  the  position  pcculturtA 
each  dislocation  and  to  fix'it  there,  the  muscle  bcinj;  (concerned  »mly  m  ll» 
prixiuctitm  of  the  dislocation  described  by  Astley  Cooper  as  *'  into  thescMUt 
nt»tch/^  The  itnportancc  of  the  obturator  in  this  form  i>f  dialocMioa  M 
provionsly  lieen  {x;iuted  out  )>y  Malgai^ne,  but  hie  olt^rrations  ae^m  lu  bt^v 
been  flin^mlurly  overlooked.  Tho  ilio-femoral  ligament  is  of  i^n.'at  rtn^gili. 
Hi^elow  luui  found  its  breaking  strain  iu  the  dcail  JMxJy  to  range  from  20uto 
750  pounds.  It  is  single  above  where  it  is  attached  to  tbo  aDterior  inforwr 
spine  of  the  itinra  and  divides  below  into  two  strong  bands,  one  inaeitfcd  i&ti* 
the  api»er  and  the  other  into  the  lower  end  of  the  anterior  intertnictiantenr 
line,  from  whicli  fact  liii^^elnw  gives  it  the  name  of  the  Y-iignmcnL  ITk 
obturator  intemns  zanacle  is  also,  us  poiuteii  out  by  Bigeluw%  a  ctnuion 
of  great  Atrength,  owing  to  the  intermixture  of  tcndiuons  fibres  with  in 
muscular  6ut»9tnnoe.  In  consequence  of  this  arrangement  it  U-oomcs  practiooUj 
an  accessory  ligament  to  the  joint. 

The  observations  of  IJigclow  have  shown  that  whenever  one  or  both  of  tke 
braucbee  of  the  ilio-femond  ligament  remain  untorii  the  head  of  the  bone  falls 
into  certain  definite  positions  giving  rise  to  characteristic  signs  ;  when  iHc 
ligament  is  completely  ruptured  the  position  assamrxl  by  the  bone  is  uneerteiar 
l>eing  due  chiefly  to  accidental  circamstanoes.  lie,  therefore,  divides  diskK*- 
tion  into  Secular,  in  wfiioh  one  or  both  branches  of  the  ilio-fejnorid  !i 
remain  untorn  ;  and  Irreg^tlar,  in  which  thu  whole  ligiinient  is  rup(u 

For  convenience  of  description,  and  with  a  view  to  practical  utility,  Uk 
rei^ulur  dislocations  may  be  divided  into  three  chief  groups,  to  which  moii  U 
added  (certain  exceptional  fumis  which  are  so  rare  as  only  to  I'equire  meoiiua. 

1 .  Dorsal  Dislocations,  or  Dislocations  Backwards  and  Upwards.— 
Of  these  there  an:  twu  varieties  ;  (t,  when  the  lioad  uf  tho  bone  ^tttfitei  abort 
the  obturator  internus  (dislocation  on  to  the  dorsum  ilii) ;  b,  when  tJie  htfd 
passes  below  that  muscle  (dislocation  into  the  sciatic  notch  of  Astley  Oooptf) 
(,Fig».'i»;7,  268). 

'J.  Tttyroid  Dislocations,  ar  DialocationB  Downwards.—  '* 
tiona  present  four  vaiicties,  of  which  one  only  is  eomiuun — obi 
and  downwards  on  the  thymid  foramen  {V\^.  '^<'i\)).  In  addition  to  this,  theft 
are  three  exceptional  forms  :  a,  inwanUand  downwards  jls  fur  aa  the  iierijuDua; 
A,  vertically  downwards  hclow  the  itoelabulum  ;  r,  outwards  and  dovnvsrdi 
aa  f«r  iw  the  tubfr<*ity  of  the  iscliinin. 

:i.  Dislocations  Upwards,  vr  Pabic  Dialocations.— Of  this  fonn  tbcH 
are  two  varietivs :  a,  when  the  head  of  the  femur  if)  displaii'd  ou  Ui  the  ptt^M 
Utile  (Fig.  27i>);  6,  when  it  liefl  beneath  the  anterior  infiriMr  »ptoo  a£^| 
ilium,  or  the  suhnpinotut  dixlorahon.  ^^M 

The  exceptional  forms  of  dislocation  aa'  the  following: —  ^^M 


duloo^ 


I'Sfd^^ 
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I.  Tlu'  Anterior  Oblique,  in  which  the  head  of  the  Ixme  lies  hehind  the 
aat^nor  inferior  ilinc  j-piiic. 

fi.  The   SnpraapinouB.  in   which   the    licad  of  the  bone  lies  ubove  the 
iQt^nor  inferior  ihiic  si»itn\  between  it  and  the  snperior  spine. 

li.  The  Zhrerted  Dorsal  Dislocation,  in  which  tiic  head  of  the  bone  lies 
Ekn  tlie  anterior  i>arL  of  the  dorsum,  hehind  the  anterior  inforior  iliac  spine. 
[n  the  two  last  forms  the  outer  branch  of  the  ilio-feuioral  ligument  is 
fnptured. 
The  Mechanism  of  the  Production  of  these  various  dislo<JAtions  has 
cii  mnfh  discussed.  It  is  irenerallv  recognised  that  in  the  thyroid  and  pubic 
slocutions  the  limb  is  abductetl  at  the  time  of  the  injury,  and  that  the  head 
the  bone  leaves  the  cai»sule  in  a  downward  direction,  fiassini;  thmugh  the 
iuncst  part  of  the  capsule,  the  position  it  afterwards  asKunies  Iteinjr  due  to  tlit' 
irecti<iu  of  the  force  applied  to  tJK*  aiKiucti?d  limb.  Astley  Cooijer  l>elicvt'd  that 
the  d'rrsal  disKicatiou  ihe  limb  at  the  time  of  the  accident  is  adduct«<i  and 
xed,  and  that  the  heatl  of  the  bone  leavesi  the  acetabulum  iu  a  direction 
rectly  backwards.  Henry  Morris,  who  has  investigated  this  subject  both 
K  e.tjierimcnt  and  by  observation  of  specimens,  has  come  to  the  conclusion 
at  in  ntl  dii^locations  the  head  of  the  bone  leaves  the  capsule  in  a  down- 
rd  direction^  while  the  limb  is  ahdurfnl.  He  is  of  opinion  that  with 
w  exceptions  all  dislocations  arc  primarily  the  same,  that  ie  to  say,  down- 
Is,  the  subsequent  position  of  the  bone  being  determined  by  the  degree  of 
xion  and  rotation  to  which  the  lindj  is  exp<ised.  Thus  tlic  posterior  dis- 
tion  adults  from  flexion  and  rotation  inwards  accompanying  the  alnluctiou. 
d  thf  antfrior  or  pubic  fn»m  rotation  outwards  and  oxtonsiou  accompanying 
e  obdnctioD,  while  tin.*  downward  dislocations  result  from  forced  ulxiuction 
ne.  That  this  explanation  is  true  of  the  great  majority  of  dislocations  is 
T  probable,  but  there  are  recorded  cases  to  show  that  a  dorsal  dislocation 
lay  occur  in  the  way  tK^surilted  by  Astley  Cooper,  directly  buckAVurds 
ring  Hex  ion  and  adduotiuii. 

With  regiird  to  the  Relative  Frequency  of  the  various  forms  of  disloca- 
on,  Astley  C<>oj>er  says  that  of  20  cases  of  dislocation  of  the  hip,  12  will, 
I  the  average,  l>c  on  the  dorsum  ilii  (above  the  tendon  of  the  obturator 
ternus  of  liigelow), ."»  on  the  sciatic  notch  (below  the  tendon  of  the  obturator 
ftternus),  2  on  the  thyroid  fommfu,  and  1  on  the  pubic  1>oul>.  Hamilton 
tt_-s  thnt,  excluding  anomalous  cases,  of  104  dislocations  which  he  has 
oUected,  .Vi  were  on  the  domum  ilii,  2H  into  the  sciatic  notch  {below  the 
udou  of  the  obturator  intenms),  IS  into  the  thyroid  foramen,  and  8  apon 
e  pnl>es. 

In  thf  Bednction  of  dislocations  <if  the  hip-joint,  two  mothods  may  1>e 

Bployeil,  rjfin.tion  or  luattipuhttion.     In  extension,  forcible  tnu'LJon  is  made 

y  puUeys  or  otherwise  in  the  direction  of  the  axis  of  the  lim.b,  oven'oming  by 

fonx*  any  ol>stui.ile  arising  from  muscular  contraction  or  the  mechauicul 

^ttlanci.*  of  ligaments,    in  manifudation  force  is  uvoidc*d,the  Surgeon's  object 

|Hnp  tit  relax  the  ligaments  which  otler  a  mechanical  olistruction  to  reduction, 

d  to  disentangle  the  head  of  the  l»one  fi'om  its  abnormal  position,  and  by 

pTMsing  on  it  various  rotatory  movements,  each  adapted  to  the  purticukr 

K,  to  bring  it  back  into  the  acetabulum.     Manipulation  is  mentioned  by 

[ippocrsie«L   The  earliiist  modern  description  is  by  Thomas  Anderson,  Sui^^cou, 

f  I^iih,  in   the  third  volume  of  *•  The   Medical  and  Philosophical  Com- 
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mentarics"  for  1775.  He  describes  two  cases,  one  of  difilocAtion  an  the 
fonuium  ovale  in  a  umii ;  tlic  other  a  dialocation  (»f  the  domuiu  ilii  in  abot. 
lu  the  first  case  the  pulleys  had  been  nsed  ineffectnally  scveml  times,  when  th** 
*Maoque"  slipping,  their  use  was  dificuntinuwl.  Mr.  Anders^^tn  s^iya  :  **  I  ww 
oonvinced  that  attempting  the  reduction  in  the  c-ommon  mcthiNJ.  with  t)i»' 
thigh  extended,  was  improfter,  as  the  mnneles  were  put  u|m>u  the  stretch,  ihc 
action  of  which  is  perhaps  sufficient  to  overcome  any  extension  we  can  emptor. 
Bnt  by  brintring  the  thigh  to  near  a  right  anjrle  with  the  tninic,  by  which  tbe 
muscles  would  tte^n^atly  relaxed,  I  imagined  the  rcductiou  might  more  mwlfli 
take  plain;,  and  with  much  less  extension.     I  ruiKctl  the  thitfh  A      '  -irM' 

awfk  triih  the  irunky  and,  with  my  nght  hand  at  the  ham.  lui-  -  ilif 

thiglu  and  made  wliat  extension  I  ci>uld.  At  the  siune  time  that  1  did  tbt>. 
with  my  left  liand  at  the  head  and  inside  of  the  thigh,  I  pressed  ic  lowanli  (br 
acetabulum,  while  my  right  gave  the  femur  a  Uttlf  circular  turn,  to  ak  to  brio^ 
the  rotula  inwards  to  its  imtnral  situation,  and  at  the  »*<H:ond  u(;  ^/-ni 

in  with  a  snap."     In  the  second  case,  the  reduction  was  not  utt-  1  Dn* 

eighteenth  day  after  the  accident.  The  patient  was  laid  acnjes  the  i»etl,aiiii 
the  thigh  raided  so  as  tofomi  an  acute  atu/le  with  the  trunk.  In  this  sitoatiao, 
the  knee  of  the  dislocated  limb  lay  confiiderahly  over  the  sound  tliigh.  *'Coo- 
sideruble  extension  was  then  made;  with  my  left  hand  I  laitl  hold  uf  th« 
middle  of  the  lej:  which  I  brought  inwards.  By  this  thr/rpwr  mtule  a^trrtiidj 
iunit  which  directed  its  hea<l  towards  the  acetabulum,  into  which  ii  went  vitb 
a  Bensible  noise  "  (pp.  4:^0 — 128). 

The  method  was,  however,  first  distinctly  advocated  by  Nathan  Smith,  io 
1831,  and  extended  by  Reid,  of  Rochester  (U.S.A.),  in  1851  ;  but  it  mu  noi 
until  the  publication  of  Bigelow^s  work  that  the  scientific  priDciplei  "* 
manipulation  were  fully  laid  down.  At  the  present  time  no  Surgeon  woqU 
resort  to  extension  by  means  of  pulleys  in  a  recent  dislocation  of  the  hip  witb- 
oat  having  first  attempted  re<luction  by  manipulation.  In  those  of  old^antl- 
ing^  extension  by  means  of  the  pulley  is  still  rcqaired,  aa  by  mmipalattttD 
sntiicient  force  cannot  be  everted  to  overcome  tliose  seoondary  catues  of  rniit* 
anoe  that  become  developed  in  such  cases. 

After 'jy catmint. — The  fact  of  the  reduction  being  aceomplished  is  man* 
tained  by  comparing  the  bony  points  of  the  limb  with  those  of  the  oppcMcitr 
Bide,  and  seeing  if  they  correspond.  The  patient  shonld  be  kept  in  bed  li*r 
three  weeks.  During  the  first  fortnight  the  limb  is  fixed  on  a  long  spliitW 
after  which  passive  movement  is  practised. 

I  j»hall  descrilKi  both  methods  of  reduction  in  connection  with  eacJi  uf  thr 
princiiMil  forms  of  dislocation  of  the  hip. 

1.  Dorsal  IKsloeatio&a,  or  Dialooation  Upwards  and  Backwards. 
Causes. — The  dorsal  dislocations  nre  iM-cjisionetl  by  violence  ai-tiiiir  up<in  the 
limb  while  flexed  and  slightly  a<iduct<:d,  or  according  to  some  .'  ^.  at^ 

ducted  :  as  when  a  person  is  struck  on  the  back  with  a  heav,*  ■^tubC 

kneeling,  or  ia  thrown  f(^»r^'ards,  or  fulls  whiUt  carrying  a  heavy  l«iad  upon  bi* 

shoulders,  when  the  upper  and  j>osterior  part  of  the  jctint  -^  •'  ~  x^h^ik 

strain.    Thus,  in  a  case  nnder  my  aire  in  University  ColN  t  «i* 

caused  by  a  heavy  weiehi  falling  from  a  crane  upon  a  man  b  i 
kneeling  on  one  knee  and  reaching  down  to  put  a  ticket  on 
milway-tmck.     In  aiiotlicr  C4i&e  it  was  caused  by  tiie  patient*ii  falling  tvtviri 
the  carriage  and  platform  in  a  railway  station  in  snch  a  way  that  ho  lay  on  hil 
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on  the  footboaifl  with  his  knee  against  the  platform  and  his  bnck  against 
ecama^u.  As  the  can-itii^t*  sUnvly  moved,  his  le";  becjirne  flexed,  an(]  tlic  space 
ing  inRiitttriont-.tlie  head  of  the  bono  was  pushed  out.  of  the  socket.  Bigelow 
es  that  ifthf  femur  i«  Hexed  at  ri^bt  anf^lea,  and  thrust  directly  bat'kwnnla 
th  safticieut  force,  the  liead  will  tend  to  pass  between  tlie  oljiurator  iuternuB 
and  the  pyrifurniis.  At  an  anprlc  of  forty-five  decrees  it  may  be  thmat 
apwards  and  backwards  alwve  the  pyrifonnis.  Both  these  displncenients 
would  jjive  rise  to  the  symptoms  of  disloeation  upon  tlie  dorsum  ilii.  In 
treme  6exit»n,  or  in  ciises  complicated  by  furcible  inward  rotation,  the  hea<i 
da  to  pass  out  beneath  the  tendon  of  the  nbtunitor  intemus,  and  we  then 
(Ve  the  form  of  dorsal  dislocation  formijrly  destTihrd  as  inU)  the  sciatic 
ot«h. 

Pathological  Anafumtf. — The  rapsule  is  rnptun*d  below  or  more  rarely  behind, 
at  the  ilio-feiuoral  li.L'amv'iit  is  intact  in  all  dorsal  dislocationa.     The  liga- 
entuna  teres  is  mostly  torn,  but  not  necessarily  in  all  eases.     Dupuytren  arid 
fledillot  both  mention  cases  in  which  this  Hjrameut  escaped  without  rupture. 
In  dislocation  on  the  dorsnm  ilsi,  the  head  will   be  found  lyin^  in  a  variable 
position  on  the  ilitim,  above  and  bt^hind  the  aeetabuhim.     The  trochanter  is 
directed  forwards,  bein^'   held    in    that  position  chiefly  by  the   unruptured 
temal  band  of  tlie  ilio-fcmond  li;:a[uent,  which  is  very  tense.     The  muschjs 
torn  to  a  "varying  degree  in  ditlbrent  cases.     Astley  Cooper  found  the 
elli,    obtumtors   and   (juadratus,    completely    torn,    and    the    pectineus 
ghtly  torn  in  one  case,      Syme   found   the   glutens   ruaximua  extensively 
rn,  with  the  head  of  the  bone  imbedded  in  it ;  the  ghiteus  miuimus,  the 
ifomiis,  and  the  gemellus  superior  lacerated  ;  and  the  head  of  tho  femur 
ng  njwn  the  gemelli   and  the  great  sciatic  nerve.     MacCarthy  found  the 
I>er  fibres  of  the  gluteus   maximns  torn  by  the  head  of  the  bone,  which 
s  lying  with  its  anterior  part  ou  the  brim  of  the  actit;ibulura,  Mith  the 
ermost  fibres  of  the  glnt^'us  mitiimtirt  interposed,  and  the  dimple  Ibr  the 
lignmentum  t«res  direct-ed  hackwanls  and  iuwards.     The  posterior  lihresof  the 
-ginteua  meilius  were  also  lacerated,  and  the  pyiiformis,  obturator  interuus, 
kd  gemelli  had  been  completely  torn  from  their  pelvic  attachments.     Tlio 
t^nadratufi  femoris  was  uninjured.     The  capanle  had  given  way  poHteriorly ; 
in  front  and  above  it  was  intact.     AUhough  some  fibres  r»f  the  ligamcntum 
^en  had  been  ruptured,  the  ligament  still  resisted  all  attempts  to  break  it. 
!he   ilio-femoral  and  pubo-femoral  bands  were  uninjured,  notwithstanding 
t  the  acetabulum  had  separated  into  its  three  component  parts,  the  frac- 
also  traversing  the  ilio-|^ectincaJ  eminence.     The  lowermost  fibres  of  the 
eternal  ohlique  muscle  of  the   ubdoiiicu,  and  tome   fibres  of  the  sarLorius, 
inagnus,  and   iliacus  iuternus  muscles  were  also  ruptured.     In  all  these 
it  is  evident  that  the  bone  had  passed  out  above  the  obtnnitor  ;  in  the 
this  muscle  was  torn. 
In  dislocations   below  ikf   tendon  of  thfi  ohiurotor   bitfirnus  the  position 
ed  by  the  bone  is  best  explained  by  the  accompanying  figures  taken 
rrora  Bigelow's  work  on  the  Ilfp.     Fig.  :*71  shows  the  normal  position  of  the 
mnsc^Ic  behind  the  hesid  and  neck  of  the  Ix)ne.     It  is  evident  that  in  a  state 
of  extreme  flexion,  or  of  mcnlerate  flexion  with  furcibk^  internal  rotation,  the 
head  might  lie  made  to  paaa  out  beneath   the  nmsule.     Immediat<.'ly  after  the 
Bcident  the  limb  is  almost  invariably  extended  either  in  lifting  the  patient 
■  in  placing  him  on  his  back.    The  ilio-femoral  ligament  l>eing  untorn,  and 
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consequently  llic  neck  of  the  femur  Iwing  more  or  Ie«9  firmly  fixed,  tlw  bevl 
mores  upwards  m  the  limb  is  exteudi>d  till  it  conies  to  lie  ubove  ihe  mnKleio 
the  pfisition  sliown  in  Fig.  i'72,  the  obturator  intcrnns  now  lyii  '   tit  of 

the  neck  i»f  the  bone  and  piissin^  itvcr  it,   thus  limilinp  th*  .iii'iil 

ujwards.  The  injury  to  sun-'tundiii?  niuscloi*  is  very  varioun.  JlilM 
d'An^erR  fouud  the  ^biteus  muxiuiU8  and  mediuH  laeerated  and  ihe  jfeowlli 
torn,  ]»rob(*bIy  from  the  atrain  they  l»ad  l>e<m  siibjuctod  to  by  the  ptttlioo 
of  the  obturator.  MacCarthy  found  the  jirluteus  mrtxinirm  not  loni.  bnt  ibf 
bursa  between  it  and  the  vastus  extenius  was  ruptured  and  Hllcil  idth  bk>o4 
The  sheath  of  the  prreal  sciatic  nerve  was  also  distend'-d  wiih  lihv>d,  and  tke 
nerve  fibres  separnted  from  one  another.  The  poeterior  fibres  of  the  |«Iut«]ii 
minimuH  were  torn  and  the  areolar  tissue  beneath  the  muscle  filled  with  blood. 
The  quadratus  femorifi  muscle  was  turn  completely  in  two,  and  the  npfiermoii 
fibiX'S  of  the  abductor  matrnu^  and  aonte   fibres  of  the  ^iTuelli  and  nbluntOC 
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iriteruns  mnsde!*,  wore  lacerated  The  capsule  wn.s  pi-rfect  in  fn-nt  and  abort, 
but  toni  at  the  nitjst  j>08terior  part.  The  liganw-i-him  f.nr*;  hn.1  l,.-i.n  lom"^ 
cloee  to  the  femoral  attachment. 

The  uccomi>anyinf»  drawinfj:  (Fig,  1*7^0  »6  ffo^j  ;i  ciL-^f  \. '  -  :»dniitt<rf 

into  University  ('olli'ge  Honpital.     The  patient  dit-d  from  >  .rn-»»M 

houi*s  afttir  admission.  The  dislocation  waa  n^dueid  without  tin-  ^li;'il''■^ 
diftlculty  by  uumipulation  and  showed  no  tondeney  to  slip  tint  a<:ain,  ih-J-- 
the  man  was  very  restleas  before  death.  The  dibloi-ation  wb«  eaeily  npi'tii- ' 
aflf-T  the  limb  htul  been  dissected  and  rigor  mortis  had  |>afBed  off.  A  ^""' 
siderable extravasation  of  blo<jd  was  found  beneath  the  pluteua  maxiiotiiL  tbe 
only  rnuhcle  torn  was  the  <,'emellus  inferior,  the  upjter  Itordor  rl  'r»(>* 

woA  dliybtly  bniised,  and  the  lower  loonier  of  ibc  gluteus  mu  ^  *^ 

liiiirkctl  by  a  little  extnivasated   blood,  apparently  from  the  |irc«vnT«  nl  t^ 
head  of  the  bone  in  its  abnormal  position,  and  there  was  extrav::*^:  •- '  ^ '  -^  '^ 
the  shenth  of  the  great  hciatic  nerve,     A  small   fragment  bad 
f^om  the  mar^'in  of  tbe  acetabulum,  but  was  firmly  fijEed  by  Ute  u4jMule. 
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f^mpmm$. — If  the  beiul  of  the  bon<?  have  l»eeii  <liflplac4.*(l  nhuro  thr  uhluttttor 
\etui  u/ton  ih^  dorsum  of  thr  tiium,  the  liip  will  be  fuund  to  he  a  ijHO«]  deal  dis- 
'liirttNl,  Uu!  ffluUjiil  rtifyion  lioinf^  somewhat  prominent,  and  the  uppt-r  |>i»rt  of 
ithc  Uiljifh  eiilnn;ed,  in  consequence  of  the  Approximation  ot'  the  muscular 
AttachmcutR,  so  as  to  ^ve  an  »ppearance  of  wideDin:^  to  the  hip.  Tho  bead 
jof  the  bono  cAn  l>e  felt  ii»  iu  new  situaiion,  more  eapecially  on   iMtatin^  the 

rmb  ;  the  trochanti'r  is  leiR  prominent  than  nutnni),  usniilly  lyin^  close 
tt;rainst  the  brim  of  the  aeetabuliim,  and  hein^r  tiirricil  forwunla  :  it  lies  con- 
|si<lenibtT  above  "Nelaton's  line"  drawn  from  the  anterior  sui>erior  spine  of 

the  ilinm  to  the  taberosity  of  the  ischium  :  there  is  marked  shortoniug,  vary- 
rfn$C  from  one  to  two  iricht^  in  some  cases,  perha()a  even  us  much  as  three 


nil  ' 


inclMSB.  The  amount  of  shortening  will  necessarily  dejwnd  upon  the  distance 
to  «hicb  the  bead  of  the  Itoiie  is  thi-own  upwanh  on  the  dursiim.  The 
nosUiou  of  the  limb  is  romarlcahle,  lieing  distinctly  rotated  inwards^  with  the 
tJiffb  sligbtlv  bent  u|>on  the  nlidomen,  and  the  leg  apon  the  thigh,  so  Uial 
••  kut-e  is  semi-fltTtd,  and  nustMl  fnmi  the  Hurfan-  on  which  the  [uttient  is 
;wnir.  The  fiK»t  is  inverted,  hu  that  the  hall  of  tho  %vvi%\.  I'-k;  ix*et«  on  tho 
sn«tep  or  a^^inst  the  ankle  of  the  sound  limb  ;  and  the  heel  i.s  itunewhat 
ntiiiod.  The  axis  of  the  disIiKnited  thi^h  is  directed  acn>M  the  lowi-r  thinl  of 
th'-  nonud  ihi^h.  The  movemenli*  uf  the  joint  are  greatly  imimircd  ;  nbduction 
and  evi'TTiion  are  not  pnteti'Mhle,  but  inversion,  addiu;tion,  antl  a  eerlaiu 
amoQUt  of  llcxion  u[Hjn  tho  abdomen,  cim  l>e  practised.  When  the  |iationc  is 
IjiniC  fl^  w^t^i  (•')*?  ^"<^  slightly  raised  and  advanced,  Uie  himlmr  spiius  is  on 
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ite  proper  level ;  bot  if  an  attempt  be  made  to  strftig-hton  U>o  knee,  *uti;« 
tlie  limb  lic-B  flut,  tiu?  lumbar  Bpino  \«ill  arch  lorwanlB. 

The  slight  tlexi«Mi,  the  rotation  inwards,  ami  the  adduction  arc  nil  duet' 
the  {Kksirion  in  which  the  neck  »if  the  bone  is  held  by  the  ilio-feinoral  lipiraeiil; 
flexion  and  adduction  are  easy  because  by  approximatinjr  the  inteTtrochiDUTii 
line  to  the  anterior  inferior  iliac  spine  they  relax  the  lijrnment. 

When  the  head  of  the  bone  has  escaped  h(^low  thr  i^iuioti  of  (hf  obturaicr  wt 
have  the  dishwation  fitrniorly  described  as  into  the  sciatic  notch,  and  to  wlm'!' 
the  name  "sciaiio"  is  still  usually  applied.  If  seen  innnediatvly  after  thr 
accident  there  may  be  extreme  flexion  and  adduetina,  the  dislocated  linit' 
crossinp  the  sound  thigh  near  tlie  |froin,  but  usually  befon'  the  Sor^on  w* 
the  case  the  limb  has  l»een  brought  down  bo  that  the  head  has  gone  up  behiivi 
the  obturator.  The  symptoms  then  resemble  those  of  the  dislocation  on  I" 
the  dtirsum  ilii,  diflVring  chiefly  in  degree.  The  inversion  of  the  knot:  and 
foot  are,  according  to  Bigelow,  more  marked,  and  coa«- 
qnently  the  trochanter  is  less  prominent  than  in  Uie  disloa- 
tion  on  the  ilium.  In  some  cases,  however,  the  invcMOO  i* 
leas  marked  than  in  others.  The  shortening  is  very  BUcb 
less,  as  it  is  limited  by  the  obturator  iutemos  ia  it* 
alinormal  jKisition,  and  consi-^pieMtly  the  irot^hanler  ii  Iw: 
little  above  Xelatou's  line  ;  it  seldom  exceeds  an  inch  taii 
is  usually  nut  so  much.  The  position  of  the  limb  will 
depend  upon  tlie  degree  to  which  the  thigh  boa  been 
extended  since  the  accident.  In  the  en-ct  poaition  tlw 
weight  of  the  limb  brings  it  down  m  that  the  axis  of  ih 
thigh  may  be  directetl  aci*08H  the  sound  knee,  and  the  \a^ 
of  the  iujiircil  side  may  rest  un  those  of  the  opposite  fc« 
(Fig.  274).  Thus  it  may  closi-ly  resi'inble  a  dialocation m 
the  dorsum  ilii,  the  most  imporUmt  liitTercncft  being  li^ 
small  amount  of  shortening'  when  the  head  hM  eiCiip*^ 
below  the  tendon.  By  violent  manipulation  or  estat^ 
¥iK.  vTi.-  Dui'icAiioa  the  obturator  intern  uh  may  be  torn,  and  the  lower  diftlootfioo 
MicS  iii«»iIo!"(uI-  ^^7  ^l*""*  ^  convei-ti'd  into  one  on  the  dorsum  ilii. 
'^'"*->  The    bmjmsix  of  this   form   of  disl(x;ation   i*  e«y  ia 

proportion  a.s  the  head  of  the  bone  lies  high  OD  *b 
dorsnin  ilii.  The  lower  it  is  placed  the  more  ditficult  does  the  deCvctiM 
of  the  displacement  l»ecoroe.  and  the  greater  the  risk  of  its  bcinj;  pTf^ 
looke<l  altogetlier,  or  mistukrii  for  a  sprain.  In  ordinary  c^aaea  uf  frMrfltf^ 
of  the  neck  of  the  thigh-bone,  the  rversion  of  the  limb  at  once  sfc^* 
that  tlic  head  of  the  l>one  is  uoL  dit^Kicated  on  the  ilium,  llie  only  im^ 
injury  of  the  hip  with  which  the  dislociUion  u]iwnrdb  and  backwards  caa^ 
CGOifounded  is  ttio  rare  ease  of  frtuturt  of  iht  rttck  of  the  UtiQh'lmm^  ^ 
mvtr^ion  of  tht  limb.  In  tliis  uccideut,  the  increaMn]  mobility  and  ^ 
existemv  of  crepitus  will  enable  the  Surgeon  to  make  i\w  diugn»i«3S.  SliooH 
tbo  OMe,  howevi.T,  U*  one  of  impartrJ  fstTttrapauiar  frartitrf^  frith 
then  the  dilliculty  of  dia^jnosis  is  undoubttdly  gi-eat.  A  correct 
nuty,  liowi'ver.  bo  arrived  at  by  observing  that  in  the  fracture  tbe 
Irucbuutcr  is  approximated  to,  and  v^  nearly  in  a  jterjx^ndicnlar  liar  wil 
anterior  su|K'rior  spine  of  the  ilium;  whilst  in  the  tlishN'atiou  tlie  tixichaii'^ 
is  diagonally    liehiml   that   piiKvss  of  bone,  and   thg   boul  of  tlm  thi^ 
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4.  The  Anterior  Olvlique,  in  which  ihe  head  of  the  bone  lies  hehind  the 
iterior  inferir^r  iliue  spim.*. 

5.  The   Supraspinous,  iu  which   ihe    head  of  the  hone  lies  above  the 
terior  iufcrior  iliac  spiuv,  l>et\veon  it  and  tlie  Huperior  spine. 
<i.  The  Everted  Dorsal  Dislocation,  in  which  the  head  of  the  hone  lies 

m  the  anterior  part  of  tlie  dorsum,  behirul   the  anterior  inferior  iliae  spine. 
n   the  two   Inst   forms   the   outer  branch   of  the   ilio-feinornl   lij^inient  is 
hiptured. 
The  Mechanism,  of  the  Production  of  these  vurioiis  disIoeaUotts  has 
en  much  diflcussed.     It  is  generally  recof^nised  that  in  the  thvroid  and  pubie 
isUH:ation8  the  limb  is  alKluctcd  at  the  time  of  tlie  injury,  and  that  the  head 
the  bone  leaves  the  capsule  iu  a  downward  direction,  passino^  throu^dx  the 
innest  part  of  llie  capsule,  the  position  it  afterwards  assumes  bein^  due  to  the 
rcctiou  of  the  fort-e  applied  to  the  alxiucted  limb.    Astley  Cooper  believed  that, 
che  dorsal  dislocation  the  limb  at  the  time  of  the  accident  is  udducted  and 
.exed,  and  that  the  head  of  the  bone  leaves  the  acetabnlum  in  a  dii-ection 
rectly  backwards,     llenry  Morris,  who  has  investij^ated  this  subject  both 
^Y  expei'iment  and  by  oljservation  uf  si>ecinieus,  has  come  to  ttie  conclusion 
t  in  all  dislocutions  the  head  of  the  bone  leaves  ihe  caiisnle  in  a  down- 
Ward   dii-ection,  while   thu    liud>  is  ahducfed.     lie  is  of  opinion  that  witii 
«*  exceptions  all  dislocations  arc  primarily  the  same,  that  is  to  say,  down- 
arda,  the  subsetjucnt  position  of  the  hone  being:  detertuined  by  the  degree  of 
eacion  and  rotation   to  which  the  limb  is  exposed.     Thna  the  posterior  dia- 
ation  i\*su!r8  from  tiexioii  and  rotation  inwards  accompanying  the  abduction, 
d  the  anti'iior  or  pubic  from  rotation  outwards  and  extension  jiccomjtanyin*;; 
e  abduction,  while  the  downward  dislocations  result  from  forced  abduction 
That  this  exfilanation  is  true  of  tlie  great  majority  of  dislocations  is 
ighly  probtible,  hut  there  are  recorded  cases  to  sliuw  that  a  dorsal  dislocation 
Hay  occur    iu    the    way    dLScrii)ed    by   Astley  Cooper,   directly    backwards 
loring  flexion  and  addnetion. 

With  regard  to  the  Helative  Frequency  of  the  various  forms  of  dislocji- 
ion,  Astley  Cooper  says  that  of  20  cases  of  dislocation  of  the  hip,  12  will. 
Ml  the  average,  be  on  the  dorsum  ilii  (ab:ive  the  tendon  of  the  obturator 
atemus  of  Higelow),  i»  on  the  sciatic  notcli  (l:>elow  the  tendon  nf  the  obturator 
nternus),  2  on  tlie  thyroid  foramen,  and  1  on  the  pubic  bone  Hamilton 
tales  that,  excluding  anomalous  cases,  of  104  dislocutiuus  which  be  has 
Dllcctcd,  ri.'i  were  on  the  dorsum  ilii,  28  into  the  sciatic  notch  (behrtv  the 
Bndon  of  the  obturator  interuns),  13  into  tlie  thyroid  foramen,  and  H  upon 
he  pubes. 

In  the  Reduction  of  dislocations  of  the  hip-joint,  two  methods  may  be 

toiployed,  tjhiision  or  jmniijuifatio/i.     In  extension,  forcible  traj'tion  is  made 

y  pulleys  or  otherwise  in  the  direction  of  the  axis  of  ttif  bmh,  overcoming  by 

lain  force  any  obstacle  arisiuj;  from  muscular  contraction  or  the  mechanical 

teistancc  of  ligaments.    In  ?imuipuIation  force  is  avoided,  the  Snr^^eon's  object 

oeine:  to  relax  the  lij^antenls  which  otTer  a  medianical  olwtruction  to  reduction, 

and  to  disentanjjln  the  head  of  the  hone  from  its  abnormal  position,  and  by 

hnpressin^  on  it  varions  rotatory  luuvement^,  each  adapted  to  the  particular 

|Bee,  to  bring  it  back  into  the  acetabulum.     Manipulation  is  mentioned  by 

Hippocratea.    The  eai'liest  modern  description  is  by  Thomas  Anderson,  Surgeon, 

M  Leith,  ia   the   third  volume  of  '*  The    Medical  and   Philosopliical  Com- 
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raentaries"  for  1775.  He  describes  two  cases,  one  of  dislocation  on  tht- 
foramon  ovale  in  a  man  ;  Ihe  other  a  dislocation  of  the  dorsuni  ilii  inaboj. 
In  the  first  case  the  pulleys  had  been  used  ineffectually  eevenil  times,  when  the 
•Macque"  slippin^Ti  their  use  was  discontinuctl.  Mr.  Anderson  savs  :  "Iwm 
uonvincud  that  attemj^tiiig  the  reduction  in  the  common  mechcKl,  with  tin? 
thi^'h  extended,  was  improijcr,  as  the  muscles  were  put  ujwn  the  stretch,  the 
action  of  which  is  pcHiaps  sufficient  to  overcome  any  extension  we  can  employ. 
But  by  brinjring  the  thigh  t*!  near  a  rrtjht  anjjle  with  the  tnink,  l)y  which  tW 
muscles  would  bcfrreatly  relaxed,  I  imajrirved  the  reduction  might  more  nwliU 
take  pi  nee,  and  with  much  less  extension.  I  rainful  Ihr  ihi{fh  io  ahoul  a  righl 
anffle  trith  lht>  tnwky  and,  with  my  right  hand  at  the  ham,  laid  hold  of  the 
ttii^li,  and  made  what  extension  T  could.  At  the  same  Lime  that  1  did  this, 
with  niT  left  hand  at  the  head  and  iusidc  of  the  thisrh,  I  pressed  it  towards  the 
acetaltutnm,  while  my  right  gave  the  femur  a  Utfh  circular  htrTtf  so  as  to  bring 
the  rotula  inwards  to  its  uatural  situation,  and  at  the  M^cond  attempt  it  wwit 
in  with  a  snap."  In  the  second  case,  tlie  reduction  was  not  attempted  till  the 
eighteenth  day  after  the  accident.  The  patient  was  laid  across  the  Ijed,  ami 
fkfl  thigh  raised  so  as  to  form  an  acuh  angle\\\i\\  the  trunk.  In  this  eituation, 
the  knee  of  the  dislocated  fimh  lay  consideniMy  over  the  sound  thig:h,  *'C)W- 
siderable  extension  whs  tlien  miide;  with  my  left  hand  I  laid  hold  of  tlie 
middle  of  the  lejr  which  I  brou^dit  inwards.  By  this  Uwfetmtr  viatle  acrrrulnr 
tnni^  which  directed  its  head  towards  tlie  acetabulum,  into  which  it  went  vith 
a  sensible  noise'*  (pp.  420 — li'8). 

The  method  was,  however,  first  distinctly  advocated  by  Nathan  Smith,  in 
1831,  and  extended  by  Reid,  of  Rochester  (U.S.A.),  in  1851  ;  but  it  was  mn 
until  tlie  publicatioD  of  Bigelow's  work  that  the  scientific  principle*  (rf 
manipnlation  were  fully  laid  down.  At  the  present  time  no  Surgeon  woqM 
resort  to  extension  by  means  of  pulleys  in  a  recent  dislocation  of  the  hip  with- 
out having  first  attempted  reihiction  liy  manipulation.  In  those  of  old^iand- 
imj,  extension  by  moans  of  the  pulley  ts  .4ill  required,  as  by  manipuIiUioii 
sufficient  force  cannot  be  exertcil  to  overcome  those  secondary  causes  of  reaisi- 
ance  that  become  developed  in  such  cases. 

Affer' Treat meuf, — Tlic  fact  of  the  rednction  I^eing  accomplished  is  a»a^ 
tained  by  comparing  the  bony  points  of  the  limb  with  those  of  the  oppocitr 
side,  and  seeing  if  they  correspond.  The  patient  should  be  kept  in  W  fur 
three  weeks.  During;  the  limt  fortniirht  the  limb  is  fixed  on  a  long  splint, 
after  which  psissive  movement  is  pra^'tised. 

I  shall  describe  both  luetLods  of  reduction  in  connection  with  each  of  thv 
principal  forms  of  dislocation  of  the  hip. 

1.  Dorsal  Dislocations,  or  Dislocation  Upwards  and  Backwazda.— 
Causes, — The  dorsal  dislut^ations  are  oiciLsioucd  by  violence  ariiiii;  upon  tin- 
limb  while  flexed  and  slii^htly  adducted,  or  according  to  some  nuthoritic*,  al>- 
ductod :  as  when  a  person  is  struck  ou  the  buck  with  a  heavy  weight  whilst 
kneeling,  or  is  thrown  for^vards,  or  falls  whilst  carrying  a  heavy  loud  upon  bis 
shouldLTB,  when  the  upper  and  |x)sterior  part  of  the  joiut  receives  the  whole 
strain.  Thus,  in  a  case  under  my  care  in  Univeraity  College  Ht^pital,  it  wa* 
cauBcd  by  a  heavy  weight  falling  from  a  crane  upon  a  mairs  back  as  be  witf 
kneeling  on  one  knee  and  reaching  down  to  put  a  ticket  on  the  side  of  0 
railway-truck.  In  another  case  it  was  caused  by  the  patient's  falling  between 
the  carriage  and  platform  in  a  railway  station  in  such  a  way  that  he  lay  on  bis 
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on  the  footboard  with  hia  knee  ar^aiTist  the  platform  and  \m  back  against 
the caniogo.  As  the  carriage aluwly  moved,  hia  ]e?  hocaine  flexed,  and  i\w  space 
Log  insuHicientjthe  head  (»(  thti  hoiiewas  piifihed  ont  of  t-he  socket.  Higelow 
tea  that  if  the  femiir  ie  flexed  at  ri^ht  aii;u:Ies,  and  thrust  directly  ha.'kward.s 
;h  sufficient  force,  the  head  will  tend  to  pass  between  the  oUurator  intemus 
and  the  pvTiftirniis.  At  an  anjile  of  forty-five  degrrees  it.  may  be  thrust 
upwards  and  backwards  above  the  pyriformis.  Both  these  displacements 
wonld  p:ive  rise  to  the  symptoms  of  dislocation  upon  the  dorauni  ilii.  In 
extreme  Hexiftn,  or  in  cases  complicated  by  forcible  inward  rtttation,  the  head 
teuda  to  pass  ont  beneutlt  the  tendon  of  the  ol>tiirator  intemus,  and  we  then 

E*""ve  the  fonn  of  dorsal  dislocation   formerly  descriljud  as  into  the  sciatic 
tch. 
Patholn/fical  Aiuihmij, — The  capsule  is  ruptured  below  or  more  rarely  behind, 
t  the  iiio-femural  liirameiit  is  intact  in  all  dorsal  dislocations.     The  li^- 
raentum  teres  is  mostly  torn,  hut  not  UL-cesKirtly  in  all  taseH.     Dupuytrun  and 
S^illot  both  mention  cases  in  which  this  licrament  escaped  without  rupture. 
n  dislocation  on  the  dorsum  ilii,  the  head  will  be  found  lying  in  a  variable 
ition  on  the  ilium,  above  and  behind  the  a<*etabuhun.     The  trnchiinter  is 
irectt'd   forwards,  beiuj;   held    in    that   positinu  chielly  by  the    unruptured 
temal  band  of  the  ilio-fenioral  liffameut,  which  is  very  tense.     The  muscles 
e  torn  to  a  varying:  degree  in  diilerent  cases.    Astley  Cooper  found  the 
melli,    obturators   and   quadratus,   completely   torn,    and    the    pectineus 
slightly  torn  in  one  case.      Syme   found   the   ^duteus   maximus  extensively 
torn,  with  the  bead  of  the  bone  imbedded  in  it;  the  gluteus  miniums,  tbe 
[ityrifonnis,  and  the  gemellus  superior  lacerated  ;  and  the  head  of  the  femur 
png  upon  the  gcmelli  and  the  great  sciatic  nerve.     MacCarthy  found  the 
eeper  fibres  of  the  platens  maximus  torn  by  the  head  of  the  bone,  which 
ras  lyin^  with  its  anterior  part  on  thir  brim   of  the  iioetahnhira,  with  the 
&wermost  (ihres  of  the  gluteus  miuimuri  interposed,  and  the  dimple  for  the 
Igamentum  teres  directed  hackwanls  and  iuwnrds.     The  posterior  fihree  of  the 
jntcus  medius  were  also  lacerat-ed,  and  the  pyriformis,  obturator  internus, 
nd  gemelli  had  been  t*ompIetely  torn  from  their  pelvic  attachments.     The 
nadratuB  fcmoris  was  uninjured.     The  capsnle  had  given  way  posteriorly ; 
I  front  and  aVwive  it  was  intA<^t.     Although  some  fibres  of  the  ligainentum 
eres  had   been  ruptured,  the  Itjiument  still  resisted  all  attempts  to  break  it. 
lie   ilio-fcmoral  an<l  ivnbo-femortd  bands  wci*e  nninjnred,  notwithstanding 
lat  the  acetabuhim  had  separabed  into  its  three  component  parta^  the  frac- 
ire  also  traversing  the  ilio-pectiueal  eminence.     The  lowermost  fibres  of  the 
Sternal  oblique  muscle  of  the  abdomen,  and  Fome  fibres  <»r  the  surtorius, 
psoas  magnus,  and  iliacus  inLernua  muscles  were  also  rnptm-ed.     In  all  these 
it  is  evident  that  the  bone  had  passed  out  above  the  obturator  ;  in  the 
t  this  moscle  was  torn. 

In  disloGitions  hefow  thr  feriilon  of  iJie  ohiurafor  ittlemm  the  position 
umed  by  the  bone  is  best  explained  by  the  accompanying  figuns  taken 
m  Bigelow'a  work  on  the  Hip.  Kig.  '27 \  shows  the  normal  |>osition  of  the 
muscle  behind  the  Iiead  and  neck  of  the  bom?.  It  is  evideiit  that  in  a  state 
m  extreme  flexion,  or  of  moderate  flexion  with  forcible  internal  rf^tation,  the 
nead  might  be  made  to  pass  out  beneath  the  muscle.  Immediately  after  the 
accident  the  limb  is  almost  invariably  extended  either  in  lifting  the  patient 
or  in  placing  him  on  hia  back.    The  ilio-femoral  ligament  being  untorn,  and 
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consequently  tlic  neck  of  the  fomur  being  raore  or  less  firmly  fixed,  tliehtwl 
moves  tipwanls  an  the  limh  ia  cxteinlcd  till  it  conies  to  lie  above  the  iiinedein 
the  poRition  sho\v!»  iu  Fii^,  l*7i',  the  ohturntor  interims  now  lying  in  frunt  of 
the  neck  df  the  bime  niul  passiu*;  o\er  it,  Uiub  limiting  the  displiiecmeiit 
upwards.  The  injury  to  surrouadinji  uiuecles  is  very  variouB.  Billird 
d*Antrer«  found  the  gluteus  inaximus  and  mediuB  lacerated  and  the  pemeDi 
torn,  probably  from  the  fitrain  they  had  been  subjected  to  by  tlie  p^ttition 
of  the  obturator.  MacCartliy  found  the  ^duteus  niaxinius  not  torn,  but  ibe 
bursa  between  it  and  the  vastus  extcmus  was  ruptured  and  tilled  with  blood. 
The  8heatii  of  the  p:re«it  sciatic  nerve  was  also  distended  with  blood,  and  thf 
ncr%*e  fibres  sejmrated  from  one  another.  The  pisterior  fibres  of  the  glnt«M 
miuimus  wore  torn  and  the  areolar  tissue  beneath  the  muscle  filled  with  blood. 
The  ijuadmtUH  feniorin  muRcIe  ivas  turn  ramijletely  in  two,  and  the  uppermosi 
fibres  of  the  abdnctor  niaj^^uut:,  and  some   fibres  of  the  gcmelli  and  obturator 
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)>ln(>fiiifiit  'if  iLe  lu'ad  upwJtnU.  lli-l 
Al<tii>liiiiil  iHtnituni  of  tlu*  utittmlM 
tnicniitH.    <Bl(n.'K>w.) 


iutemus  nuisck's,  were  lacenited.  The  capsule  was  perfect  in  fn>ot  and  above. 
but  torn  at  the  most  posterior  part.  The  liganicntum  teres  had  been  tomoff 
cloee  to  the  femoral  uttncluiient. 

The  uccompanyinL;  dmwius^  { Ti^^.  L'7;l)  is  from  a  case  which  w;ls  admiit«d 

into  Uuivei-sity  College  Hospital.     The  piitient  dit^d  from  other  injuries  u  few 

houi-s  after  acbnission.     The  ditshfcatiou   was  reduced  without  the  sligbtf** 

difficulty  by  inauipulatiou  and  showed  no  tendency  to  slip  out  apfain,  thoagb 

the  man  was  very  rtstless  befi^re  death.     The  dislucation  was  easily  reproJuoed 

after  the  limb  had  been  dissected   and  ng(»r  mortis  bad  passed  off.    Aenti* 

siderable extravasation  of  bluod  was  found  beneath  the  jjluteus  maximus.    The 

only  nuiscle  lorn  was  the  ^Tmcllns  inferior,  the  upjKT  border  of  the  quadnitw 

was  sli^dUly  bruised,  and  the  lower  border  of  the  gluteus  minimus  was  .ilK» 

marked  by  a  little  extrava sated  blnud,  apjmrcntly  from  the  pressure  of  tie 

head  of  the  boue  in  its  abuurmal  powitiou,  and  tliere  was  extravasated  blood  in 

the  sheath  of  the  p-eat  fciatic  nerve.     A  t^mall   fragment  had  been  chipp«* 

from  the  marj;in  of  the  acetabulun),  but  was  firmly  fixed  by  the  ca[>»ule. 
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Sijmpfoms, — If  the  head  ttf  the  I>oin'  havo  l>een  displaced  abov«  iht*  oMunttor 
ftfiii  upon  tfie  doisum  of  t fie  iliftm,  tlm  hip  will  be  found  to  be  a  •?«xid  deal  dis- 
torted, tho  ^hitoiil  region  hein?  SMuiewimfc  prominent,  and  tho  upi^eT  [)art  of 
the  thijyrh  enlarged,  in  t-onserineru-c  of  the  appruximation  of  fho  ninaculnr 
attachments,  so  ns  to  ^v«  an  appearance  ofwideiiini;  to  the  bip.  The  head 
of  the  bono  am  be  felt  in  its  new  situation,  more  cspeeiidly  on  rotatinj?  the 
limb  ;  the  trochanter  is  leas  prominent  than  natural,  usually  lyiu;?  close 
iv^aiurtt  the  iirim  of  the  acetabulnm,  and  being  turned  forwards  :  it  Hes  con- 
siderahly  above  "Xejaton's  line"  drawn  from  the  anterior  superior  spine  of 
the  ilium  to  the  tul)ero8ity  of  the  ischium  ;  there  is  marked  8hortenin^%  vary- 
in|?  from  one  to  two  inches  in  some  cases,  perhaps  even  as  much  as  throe 


'l>qr<Ml  UiftlucNtlcoi  twlntr  tttv  tt-iitl<iii.  g,  jj ,  ff',  iilittfuit  inuMiiimliuH,  an<l  nilnliiiiui :  jt,  iiyri* 
'•miU ;  It,  attnntuni'nt  of  utiMnlv  ;  /,  trtx-liaot^r;  ije  i,  i;tfiii«l]uii  inferior  ;  a,  i|ttj|i|r4trifi ;  »,  gr«at  «ulitt!ii 
fi#>rvr  ;  tut,  Aililnctor  m«>(nn«  ;  h,  1>lcr|M  ■  ■>'»,  ubtiiratur  itilonnin  ;  g*  «,  }{<<iiir<litiH  aujiortur 


inches.  The  amount  of  shortening^  will  necessarily  dei»eud  upon  the  distance 
|to  which  the  head  of  the  bone  is  thrown  upward:i  on  the  dorgnm.  The 
["position  of  the  limb  is  remarkable*  being  distinctly  rotated  inwards,  with  tho 
thicfh  slightly  bt^nt  n|)on  the  aUlomt-'n,  and  the  le<(  upon  thi-  thiiLfh,  so  that 
the  knee  is  gemi-flex<fl,  and  rained  fnmi  the  Htjrface  on  which  the  patient  is 
lyintT-  The  foot  is  inverted,  so  that  tlie  ball  of  tlie  threat  toe  rests  on  the 
Instep  or  against  the  ankle  of  the  sound  lirah  ;  and  the  heel  is  soniewluit 
Itfiiscd.  The  axis  of  the  dislocated  thiji^h  is  directed  across  the  lower  third  of 
sonnd  thij^h.  The  moveiuents  of  the  joint  are  greatly  impaired  ;  ab<luction 
id  eversion  are  not  practirable,  but  inversion,  adduction,  and  a  oertuiii 
loaut  of  flexion  n\)on  the  abdomen,  can  l>e  practised.  When  [he  patient  is 
flat,  with  the  knee  slightly  raised  and  advanced,  the  lumbar  spine  is  on 
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ite  proper  level ;  but  if  aa  attempt  be  made  to  straighten  the  knee,  Balha; 
the  limb  lios  flnt,  tho  lumbar  spine  \v\\\  arch  forwards. 

The  sligbt  tloxiou,  the  rotation  inwanla,  and  the  adduction  ar«  oUdueto 
the  position  in  which  the  neck  of  the  bone  is  held  by  the  ilio-femorai  ligament; 
flexion  and  adduction  are  easy  because  by  apprf»xiraating  the  iutertrochftnwric 
line  t(i  thr  juitcrior  inferior  iliac  spine  they  relax  the  lijraraeat. 

^^'hun  till'  Iicfid  iA  thi'  Ijone  has  escaped  hclotr  the  tendon  of  the  obturaior  vi- 
have  the  difelucation  formerly  dt-si-ribed  aa  int<i  the  sciatic  notch,  and  to  wbtrli 
the  name  '* sciatic"  is  sLill  usually  applied.  If  seen  immediately  after  tht 
accident  there  may  be  extreme  flexion  and  adduction,  the  dislocated  limi' 
crosfiiny;  the  sonud  thijrh  near  the  groin,  hut  tisually  before  the  Surj^on  9e« 
the  case  the  Hmb  has  U.vn  brought  down  so  that  the  head  has  gone  up  bchiml 
the  obturator.  The  symptoms  then  resemble  those  of  the  dislot;ation  on  u- 
the  dorsum  ilii,  differing  chiefly  in  degree.  The  inversion  of  the  knee  and 
foot  are,  ncoording  to  Rigelow,  more  marked,  and  conse- 
(juontly  the  fcrocluinter  is  less  prominent  than  in  the  di&loca- 
tiou  on  the  ilium.  In  some  cases,  however,  the  inveraioni* 
less  marked  than  in  othci-s.  The  shortening  is  very  mnch 
less,  as  it  is  limited  by  the  obturator  int^Tnus  in  ib 
aimormal  position,  and  consequently  the  trochanter  is  Im' 
little  al>ove  Xi-luton's  line  :  it  seldom  exceeds  an  inch  njd 
is  usually  nnt  so  much.  The  [Kxsitiim  of  the  limb  »*'iU 
depend  upon  the  degree  to  which  the  thigh  has  been 
extended  since  the  accident.  lu  the  erect  position  the 
weight  of  the  limb  brings  it  down  so  that  the  axis  of  lltf 
thigli  may  be  directed  aci'osa  the  sound  knee,  and  the  toes 
of  the  injured  side  may  rest  on  those  of  the  opposite  foot 
(Fig.  274).  Thus  it  may  closely  resemble  a  dislocation  on 
the  dorsum  ilii.  the  most  important  difterence  being  tlit 
small  amount  of  shortening  when  the  head  has  escaped 
l>elow  the  tendon.  By  violent  manipulation  or  ext^nnoii 
FiK.  274.-  oijiiocaiinu  the  obturatof  internns  may  be  torn,  and  the  lower  dislocation 
Mu^ in«wiJn"'l"jt-  "^^^  ^*^"^  ^  couvertcd  into  one  on  the  dorsum  ilii. 
e"'"w-)  The   JJittf/nosia  of  this   ftmn   of  dislocation    is  easy  in 

proportion  as  the  head  of  the  bone  lies  high  ou  thi' 
dorsimi  ilii.  The  lower  it  is  placed  the  more  diflicult  does  the  detection 
(d*  the  displacement  become,  and  the  greater  the  risk  uf  its  being  over- 
looked altogether,  or  mistaken  for  a  sprain.  In  ordinary  cases  of  fractiti? 
of  the  ucL'k  of  the  thigli-bone,  the  cvereiou  of  the  limb  at  once  ahoffst 
that  the  head  of  the  Ikjuc  is  not  dislocated  on  the  ilium.  The  only  sevciv 
injury  of  the  hip  with  which  the  dislocation  ujjwards  and  bjickwards  canbt' 
oonfonnded  is  the  rare  case  of  fracture  of  the  neck  of  Hit  thiff?i-fx)Tu;^  idti* 
mveraion  of  thf  hmb.  In  this  accident,  tlie  incrtiased  tnobility  and  the 
existence  of  crepitus  will  enabh^  tlie  Surgeon  to  nuike  the  diugn(»sis.  ShouM 
the  case,  however,  be  one  of  impaifvd  exiriwdpsular  fracture,  with  invention', 
then  the  difficulty  of  diagnosis  is  undoubtedly  gl^•at.  A  correct  conclosion 
may,  however,  be  arnved  at  by  observing  that  in  tlie  fracture  the  ftattenwl 
trochanter  is  approximated  to,  and  is  nearly  in  a  perpendicular  line  with,  tin? 
anterior  supi  riur  spine  of  the  iliuin  ;  whilst  iu  the  dislocation  tlie  trochanter 
is  diagonally   behind   that  process  of  bone,  and  the   bead  of  the  tbigb- 
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felt  iu  its  new  situation  hj  deep  maoipulation  of  the  glnteal 

Hednction  of  Dorsal  Sislocatioii  by  Manipulation. — The  patieut  most 


rvUlnl  innr1»,  t*  in  (li«ani(*i«it«urTnlQCtltfu  ol  ■  donnl  iSlAlveaUon. 

laid  upoD  bin  bnck  tm  n  mnltress  on  tlie  floor  and  fully  ansestbotizeJ*  tYie 
ITCOu  fttunding  on  iIk'  injua»<l  side.  There  aa*  two  chief  ways  in  which 
ociEoa  may  be  effected,  viz.,  by  traction  and  by  rotation. 


lij(> 
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Traction  is  thas  performed  : — 
Fk'X  the  thi^h  u|K>n  tlio  abdomen,  U'adinjx  the  limb  at  tbe  knee  to  »ri^i 
^AOgle  (Fig.  ''"i:*).  The  flexion  relaxes  thf  ih'o-fenioral  Iip:nment.  and  th* 
Telftxation  may  be  furtlier  increiwed  by  sliirhr,  luldiiction  :  then  prit«te  vrrt 
sliglitly  inwards  ;  that  is  to  aay,  move  the  foot  away  IVom  the  middle  line 
wiiile  the  knee  is  lield  steady.  This  dJBengagcs  the  bead  fnjm  litdiiud  thr 
aocket ;  alight  traction  in  the  line  of  the  femur  will  then  UMially  bring  llie 
bone  into  poBition  ;  if  in(tre  force  is  required  the  Sartreun  may  place  bis  f<»4, 
covered  only  with  u  stiiekiog,  «m  the  anterior  superior  spiuoufl  pnx'CM,  l** 

steady  the  pelvis  while  he  raiirt  iht 
bent  knee.  In  the  grctit  inujority 
of  cases  reduction  will  cmiIt  be 
effected  by  thiis  plan. 

Rotation  is  thus  jterformed: — ^Tbe 
Snrgt'on,  sbtndirii:  on  the  injnnd 
side,  fj:ra.sps  the  ankle  with  one  hud 
and  the  h%  Itelow  the  knoe  id  ilir 
other  an  in  Fig.  270.  lie  then 
steadily  flexes  the  thigh  OftoD  li* 
abdomen,  so  that  the  hriwl  of  tlK 
bono  is  lift<xl  out  from  ttrhiod  tlv 
acetabulum  and  tbe  ilio-femonl 
ligament  relaxed.  At  the  ■smetiw 
tJiaf.  the  thigh  i?i  flexed  it  is  better 
to  keep  it  slightly  adducted.  TIh- 
limb  must  now  be  slowly  abducwJ. 
and  finally  rotated  outwards  by 
bringing  the  fiHit  of  the  injured  side  over  the  8f>und  leg,  Hy  thia  maDontviv 
tlie  Iu'imI  iti  iMiido  to  revolve  around  the  great  tHH-hanU-r,  whi*Ji  is  fixed  by 
the  onter  branch  of  the  Y-ligaiueut,  and  to  rise  into  iU  nrtienhir  csritf 
(Fig.  i'77).  Finally  the  limb  is  brought  down  parallel  to  ibe  other.  Bipelo* 
has  smnmariscd  the  movements  necessary  to  effect  reduction  this  way  in  ib( 
following  words,  '*  Lift  up,  bentl  out,  roll  outy 

Redaction  by  Extension,  according  to  A^itley  C<.K)i»er's  meCbod,  » 
effected  in  the  following  manner.  The  patienU  having  l»cen  put  lUHkrtbr 
influence  ff  chlorf»forra,  is  laid  on  his  back  u|)on  a  strong  tabic.  Onestsp** 
should  then  be  fixed  in  the  floor  near  the  ht>ad  of  the  bed  at  tlio  side  ocflt- 
Bponding  to  that  (»f  the  dislocated  limb,  while  another  staple  is  placet!  intk' 
wall  at  the  ftx>t,  above  the  level  of  the  btidy,  in  u  direct  line  with  ttieaxifo' 
the    limb  and    alnmt   twelve  feet  from  the    other.     The  "XteodniS 

fonx'  nuiMt  then   be  made  by  a  jack-towel  or  n  padde<l  i  It  !■••• 

Iietwcen  the  injured  thigh  and  the  perino^um,  and  flxed  to  tbe  staple  in  tht 
floor.  The  jnilleys  nuut  now  lie  attached  to  pro|»er  straps,  or  to  s  tti** 
fixed  with  a  elove-hileh  knot  immediately  aUive  tlie  knee,  at  one  end  :  ^ 
other  extHMuity  lieiiig  iittaelied  to  the  staple  in  the  wall,  which  should  *•* 
so  situatetl  as  to  be  continuous  with  the  axis  of  the  li<^\er  {»art  of  tbi!  Um^ 
The  knw  l»cing  then  slightly  bent  and  rotated  inwunis,  traction  m  applK^ 
slowly  and  steadily  until  the  head  uf  the  bone  has  approached  the  acetftlmlOBi* 
when  the  Surgeon  rottitt^  tlie  limb  outwanls  so  that  the  head  may  slip  i&t*' 
iu  socket  (Fig.  ^7H).    This  method  is  seldom*  if  ev«r,  required  in  recent  dii 
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'ocations.  Should  it  be  necossary,  as  in  an  old  dislnt-ation,  il  wonM  lie  better 
lit  flpx  thr  thiirh  more  than  is  shown  in  the  tijjure  after  tin.'  Imiuc  hud  lK?en 
bronfjht  down  ns  far  as  |K.issibli.'  bv  cxtonsi-m  in  tho  iixis  of  thi-  limb. 

Seduction  of  the  Dislocation,  below  the  Tendon  of  the  Obtnrator 
is  effected  by  the  same  prixjosses  of  miinijmlatinn  rts  in  the  other  form  of  the 
dorsU   diHlwation.     The   first  method,  that  of   trarttniK  ia  iisuullv  at  once 


iccesgfol.      Afitley  <*of*per  found   great  difficulty  in  the  reduction  of   this 

dislot'Htion.  and  he,  Lisfnmt'  and  other  Sur^^cons.  have  faile«l  to  reduce  it  by 

sjitenAion.     They  l>elievcd  that  the  diHioulty  aroHe  fmm  the  head  of  the  bone 

iking  into  the  fjroat  ec-iutic  notch.    The  fallacy  of  this  view  and  the  pan 

Lywl  l>y  the  obtunitt^r  internus  in  resisting  rednetiou  by  extension  in  the 

of  the  limb  hiia  alremly  beea  pointed  (lut.     Should 


AS 


bt'  nrci'ssary.  it  nnist  be  made  with  the  thigh 


right  angle  to  tlie  trunk. 
'n  cither  of  these  dislocations,  if  difHcidty  arise  iu 
ig  the  bone  over  the  edge  of  the  acetabulum, 
ir*^   may  be  had  to  the  plan   recommeuded   by 
ley  r^mjier,  of  lifting  the  bead  of  the  1x)ne  over  the 
jedg«  of  the  acetabulum  by  means  of  a  roimd  towel 
placed  nnder  the  upper  part  of  the  thiijh  and  over 
fihuulders  of  an  assistant,  who,  tirat  stooping  and 
the  same  time  resting   his  foot  on  the  j^atieut's 
!>Tiould  then  raise  his  shoulders  and  draw  the 
towards  its  socket. 
iHslocation  downwards  and  outwards  towards 
_y«*   tuberosity   of  the   ischitun    is   dcim-rilted   by 

^higelow  aa  closely  allie*i   to   the  doi-sal  dislocation   l»eIow  the  tendon.      It 

^b^|ei   from    raust's    similar   ro   those   giviuj?   rise   to   a   doi*8id   dislcK'atiou, 

P^pUed  when  ibe  thi^h   is  fully  He\ed  im  the  alxlamcn.     The  head  of  the 

hiooe  bants  ont  throu^jh  the  capsule  and  fiasses  ))elow  the  tendon  of  the 

ktor  intemuH,  ru^iturin^  the  gi'mellus  inferior  and  the  (juadratus.  and 

tea  to  lie  clo»c  to  the  tuberosity  of  the  ischium.     It  cau  be  felt  in  this 

Ittwtion  ;  there  is  extreme  flexion  and  adduction  and   rolatirtn  iuward^  (I'^ig- 

-TU).     Oti  exteixlinir  the  limb,  the  neck  of  the  lM»no  renuiiniui:  lixed  by  the 

i<»ral   lijramenl,  the  hea<l  passes   upwards  behind  the  tendon  of    the 

>r  intcnms,  and  the  dislocation  is  ibus  r.Kiv.Trcil  intr»  ati  -trdinary 

below  the  tendon.** 


w«nJ«  t)t«  TiilvnMlty  |it<t<iw 
TrO'lOU.     (Blcrlow.) 
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Dislocations   of  the  head   of  the  femnr  directly  backwardi  nitfa 

fnicture  of  tin*  brim  of  thf  iu't'tjibtilnin  may  occur  wlien  a  lK'a\ y  wriirJit  faOt 
on  the  buck  of  u  [icrsou  whu  in  kucelinij.  In  this  case  tlie  jvelvig  i«  liriven 
dowD  violently  on  the  femur,  which  is  fixed  agaiust  the  ground  at  iuloww 
end.  The  impact  of  the  blow  drives  the  posterior  part  of  the  brim  of  tin 
iKsetAbuhim  against  tlie  head  of  the  femnr,  and  this  is  thrust  throa^  tk 
capsule  at  its  posterior  part.  It  is,  perhaps,  rather  the  pelvis  I  lint  la  lltnM 
forwards  timn  the  femur  backwards,  but  the  result  is  tlie  di^i'liu'emfnt  ^if  (i* 
head  of  the  bono,  which  is  lodtred  directly  behind  the  cotyloid  cavity. 

S.  Dislocations  Downwards  xr  Thyroid  Dislocations. — (^atuat, — Ttu> 
dislocatiitn  iip)x-ui*s  to  be  occasioneil  liy  the  limit  lieing  suddenly  and  violflitlT 
abducted,  as  by  Dills  with  the  legs  widely  separated  ;  in  con«eiinencf  of  which 
the  heail  of  the  hone  is  tilted  against  the  inner  side  of  the  capsule,  atul, 
mptnrinj;  thia,  is  thrown  on  the  thyroid  foramen. 

PatMogiinl  Anahmy. — The  head  of  the  bone  escapes  by  a  laouratioii  rf 


Fig.  t80.-Th$fDWl  l>t»lor«tl<>i). 
(BMielow.) 


Fi|t.  1»\,     lU-ducttM))   |.y  MNfil|nil_     _      _      _  . 
IHnluciiixm.      ll«>uiiMB  KiuT  CtmiiMilBSiw  ** 
wftrdM  Qf  Ucwl  of  Krmnr.    (Ulipilaw.) 


the  inner  side  of  tbe  capsule  where  it  is  thin  and  mcmbranoas.  Tbeilkr 
femoral  ligament  is  untorn,  and  holds  the  root  of  the  ne«^k  up  whil*  llir  hw^ 
descends,  and  passes  somewhat  inwards^  cimsequently  the  femur  is  fiexrd  Vfi- 
abducted.  The  round  ligament  is  torn.  The  |x>r.tincQS  aud  adduetor  brW* 
muscles  have  been  found  to  l>e  huvrated  in  this  injury. 

Sijmpiom.^, — Tlie  liip  is  flattened,  and  the  prominence  of  the  trocbanttf 
eompleUtly  ul)sent,  or  indeed  replHC^-d  by  a  deprL-ssion.  The  limb  is  leogtbeo^ 
by  about  two  indies,  tulvariccil  before  the  other,  and  considerably  abdoW 
( Fig,  2H(»).  The  knee  is  bent  and  iiiciipable  of  extension  ;  the  f i>ot  nsplt? 
points  forwanlH,  but  is  sometimes  slif.ditly  cverti^i  and  w  jilely  sejismted  flOB 
its  fellow.  When  the  patient  AUmds.  the  Ixnly  is  l>cnt  fonmril*,  jwrtlj  » 
ncroniirKKhite  the  jwlvis  to  the  flexed  position  of  the  limb  dependent  00  U* 
ilio-femoml  li^nunent^  and  ]iart]y  on  auvount  of  the  tension  of  tiio  psoas ■&>) 
iliacus  mtuclcfl ;  in  n  thin  person  the  btme  may  be  felt  in  its  sew  tituiji^ 
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;n  he  lies  )»n  his  back  ihe  knee  is  much  raised,  the  thigh  being  flexed 
irdm;jr  to  Bit^^low  to  an  angle  of  3"»\ 
Seduction  by  Manipulation  may  be  doue  by  rotation  or  thictioD  as 
foUowa.  TractUiH  may  be  done  thus  :  the  Surgeon  flexes  the  hmb  and 
it,  and  then  placing  his  foot  upon  the  side  of  the  pelvis,  pnlls  or 
jeite  the  thi<rh  in  the  direction  in  wliich  the  head  ia  requii-ed  to  £^o  to  reach 
the  WK'k't.  If  more  force  is  requirfnl  n  towel  may  Ik;  pnt  round  the  lower 
part  of  the  thigh.  In  rotalion  the  limb,  having  been  flexed  on  the  abdomen 
so  as  to  bring  it  int<)  u  piTpendicular  position,  must  be  slightly  abducted  so 
•8  to  disengage  the  head  of  the  bone.   The  thigh  is  then  to  be  strongly  rotaiod 

fid  addncted.  lln-  knee  being  carried  towards  the  floor  (.Fig.  281). 
iion  by  Extenaion  is  done  as  follows  : — The  patient  is  laid  on 
a  counter-extending  girth,  or  towel,  is  then  placed  round  the  pelvis 


is  then  to  be  placed  between  the  pcrinflBum  and  the  apper  part  of  the 

looaied  thigh.     From  this,  extension  is  made  by  means  of  the  tourniquet 

the  poUeys,  which  are  fixed  to  a  staple  at  a  little  distance  fi*om  the  injured 

(Ifi  of  the  patient.     Extension  having  then  bceu  made  to  such  a  degree  as  to 

the  head  of  the  bone  from  the  depression  in  which  it  lies,  the  Surgeon 

hand  Iw.'hind  tlie  sound  leg,  and,  seizing  tho  nnklo  of  the  injured 

pfrsses  it  backwardti  and  draws  it  towards  the  mesial  line,  talking  care 

!p  the  knee  straight,  and  thus  throwing  the  iiL'ad  of  thu  lK)ne  into  the 

kbuhmi  by  the  action  of  a  long  lever  (Fig.  282). 

The  foilowinir  art*  motv  rare  forms  of  dislocation  downwards  : — 

The  h'jiul  of  the  tfiigh-bone  may  l>e  thi'own  directly  downwards,  so  as  to 

mc  tfi»  th0  lower  margin  of  the  aa>labulum,  between  the  sciatic  notch  and 

ibe  Ukjroid  foramen.    Two  oases  of  this  injury  Imvc  been  recorded  by  Gurney 

ii  Csml)omc,  and  one  by  fiukc.     In  it  tliere  is  less  evenion  of  the  limb  ihau 
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in  the  thyiYMfl  dislocatioa  (Fig.  2fi3).  Bigelow  has  poiuted  out  that  tbel 
of  tlie  lione,  when  thrown  btlow  the  lower  margin  <»f  the  w-etabnhiin,  may  be 
fnrthcr  fiisplfloi'd  ;  cither  hackwards  on  tho  dorenni  ilii,  or  funvardi  U»  the 
thyroid  fftntmen.  Tii  extreme  flexifin,  howt-ver,  the  liead  may  paiu  doirn  *» 
as  rJie  iulMroaity  or  fjw  aRcemiitnf  nttiiux  of  tin*  i.<vhium  ;  iu  the  forror 
thi;  limb  in  everted,  in  the  latter  inverted,  and  in  all  ctt««  flewil 
The  head  of  the  bone  may  pass  also  into  the  perinmuu,  bo  as  to  le  feh 
in  its  abnormal  situation  liehind  the  scrouiin.  It  has  been  known  t«j  eomprw* 
tiie  urethra,  mid  thus  give  rine  to  retention  of  urine.  The  thijjh  iti  t'Xtrwn^lj 
abducted  and  slantls  out  at  a  right  angle  with  th<;  b<»dy  ;  and  thi*  luui  uiajU 
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either  inverted  or  everted — which  is  8Kcril)(.'<I  by  Bi^felow  to  the  want  i»f  Dhd 
l>enring  for  the  troehanter  in  the  periniuum  (Fig.  284). 

Ill  the  Bednction  by  UanipTilation  of  these  two  rare  i  lidi.icati'TO 

downwards,  the  ihii^'li  id  to  be  bent  and  it?  head  pnided  -  .e  iixkr*- 

During  this,  the  dislocatiMU  is  sometimes  nonverted  into  one  of  the  thjrpiiii*'' 
dorsal  variety.  In  the  disloeations  downwards,  veriieal  traction  tiiai  dipiii 
inward  rotation  may  be  used ;  in  the  distoeations  downwards  and  outwanU 
traction  upwards  and  inwards,  with  aMuctioii  and  rotation  outwards ;  inthi' 
displaeement  downwards  and  inwanls,  trartion  upwards  and  outwardA. 

I'robjdily  allied  to  these  forms  of  dislocniion  is  tliat  in  wbieh  tlio  hcuJ  "' 
the  bnii'-  hiiH  lH.-en  fonnd  thrcun  downwards  and  backwards  towarditb* 
lesser  sciatic  notch.  In  these  eaws  there  is  considerable  shortt^ning. h'' 
tlie  positron  of  the  hmb  api>ears  to  vary.  In  an  insmn<;e  that  otx*iin»^  *" 
Keate,  the  limh  ttas  alKlneted  and  the  toe«  turned  ontwan.l».  In  »  o^ 
rei>orted  by  Wormald,  the  limb  was  turned  inwards.  Although  ihc  limb" 
deMcrihed  ii8  shortene<l  in  these  ea-ies,  Warren  ha«  related  a  caw  in  which" 
was  elongated. 

Sialocation   tTpwarda    or   Pnbio   IMalocation. — The   f\tH»   of  ^^ 
dishwatiitn  is  either  direi-t  violence  apjilii'd  lo  the  Imck  if  the  thi»rh  whilHw**" 
limb  is  abdneted  :  or  it  arii^e^i  from  the  (tatieut  iimktng  n  fatse  ^: 
and  suddenly  throwing  his  body  backwards  in  order  to  avoid  u  u.., 
and  displacing  the  limb. 

Patholttijical  Amthittr/. — The  capsule  is  lacerated  at  Ita  Inner  nr^r 
femoral  lignnicut  nnmining  nntorti  and  causing  rt)tatiou  of  the  '.. 
the  obturator  intcrnus  is  tcnflc  and  holds  the  limb  backward*,  Uaax  v* 


PVIilC,   OF  FEMUR. 

■nne^ffJnrii^wvontinj,'  flexion  ;  the  gemelli  are  stretr-hed  or  torn,  and  tlie 
qiiodnktus  fimoris  iiOH  uIho  beeu  found  tu  be  ruptured.  In  one  cnse  related  hy 
AfttleyCooiuT,  Poapart's  Ji^ament  was  torn  up,  and  in  another  the  pcctiueiis 
and  ndductoi's  were  torn  ;  but  whether  this  \\n&  done  hy  the  dislocrtlion  or  by 
the  direct  injury  that  ixicusioned  it  is  uncertain. 

Syftipt*vn9. — The  dishxrution  upwards  on  the  Pubic  Bone  preseutn  very 
Hne(juivix'-ul  !«ig:n8.  The  hip  in  flattened  :  tJie  hom]  of  the  Inme  cuu  be 
difitinrtly  felt  lying  in  its  new  situation  nl.»ove  PoU[>art*s  lic:auient,  tu  the  out«r 
side  of  Lhe  femoml  vessels,  where  it  may  l>e  made  to  roll  by  rotatini?  the  limb. 
The  t!»igh  and  knee  are  slightly  flexed,  rotated  ontwnrJa,  and  abducted  ;  the 


Kff.  M«.-l'nb<'  Duiocatiott.     Ili*»il  of  Ufiao  In 
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limb,  vrliieli  is  separated  from  its  fellow,  is  shortened  to  the  extent  of  an  inch 

The  Reduction  by  Manipulation  can  Ire  efl'ectcd  by  traction  and  rotation, 
or  by  pctuiiou  iiluno.  Tht-  former  is  eftVoieil  by  drawing;  the  limb  duxniwanla, 
sod  Rt  the  stiuie  time  raining  it  up  so  as  to  Hex  it  ;;raduidly  on  the  aklomen 
M  tile  head  of  the  feimir  brconuv«  disentan<,ded  from  itH  position.  It  may 
tl>GQ  be  rcttatcd  inwanls,  and  the  head  of  the  bcmc  thus  directed  towards  lliu 
ac«utbuium. 

by  rotation, — Bigelow  recommends  it  U*  be  thus  accomfih'fihed  :  somi-flcx 
Uic  thigh  so  as  Ui  relax  the  ilio-femonil  ligament  and  to  bring  the  head  down 
the  pnbes  :  then  abduct  aud  rulate  inward;*  to  dist-iij/age  it  completely  ; 
ly,  while  rotating  inwards  aud  drawing  on  the  thigh,  carry  the  knee 
inwards  and  downwards  to  iU*  place  by  tlie  aide  of  its  fellow. 

With  regard  to  the  Seduction  by  Extension,  ^stley  Cooper  advises 
thst  the  patient  should  lie  u{>c>u  his  back  with  his  le^s  widely  supiU'ated  ;  and 
t-r.nnU.T-cxtf^nsion  Wing  tlien  made  by  a  girth  ciuried  between  the 
ram  and  the  iujua>d  thigh,  and  flxed  to  a  staple  in  front  of  aud  above 
Ibe  body,  the  pulleys  should  be  flxed  upon  the  lower  part  of  the  thigh,  and  the 


702 


SPECIAL    DISLOCATIONS, 


cxtt^usi<m  made  dowuwards  and  backwards.     After  thJR  has  been  coalisaRi 

for  a  sufliricnt  time,  an  assifitunt  lifts  the  head  of  the  bone  by  roouii  cf  A, 
towel  over  tbe  briiu  of  the  acetabulum  (.Kig.  287). 


U.  Isrr.-HiKlurUou  nt  Ptihie  IMslricmion  hjr  Exfnalon, 

The  bead  of    the  ihiirh-bone  mny  al8o  be   thnmn   under  the  i 
inferior  spinous  process,  constituting  the  Subspinous  JDislocfttioa  ^f 
Bigelow.     Theru  is  shortening  of  the  limb,  which  is  evertod,  bat  Ienp  abdndfiit 

or  advanced  than  in  tlie  dislocation  \n\  the  \mhH, 
The  head  of  the  bone  can  be  felt  in  iii*  now  sitss 
tion.  One  |»eculiarity  of  this  dislt^ilion  is  thft£ 
in  some  of  the  recorded  cases  the  patient  has  betii 
able  to  walk  immediately  after  the  aoeideDt. 
Bigelow  explains  this  by  the  |>osition  of  thr 
Y-ligament  over  the  npper  part  <•('  the  neck  of  ibr 
femur  (Fig.  :;8h).  Reduction  of  tbe  difilocatitnitt 
ucconifilislicd  in  the  same  way  as  in  the  pabu* 
form. 

In  the  dislocations  above  described  tlie  V-lig> 
meat  remaltts  entire.  Bigelow  dc«cribei  tlw 
Supraspinous  dislocation  wi  th  or  wit 
nipcuie  of  till-  outer  branth  of  ihc  ligamenu 
this  dislocation  the  bead  of  the  bone  lesres  ^ 
socket  on  tbe  onter  side  of  the  ili^femoQl 
ligament.  If  this  be  not  mpUired,  the  di«ln(iUMt 
in  called  by  him  anfrrior  ohlupte:  in  it,  the  Ungh  , 
licA  across  the  upper  jKirt  of  the  cornapopdtoc 
limb,  and  is  firmly  locked  in  that  poKition,  with 
nmoh  sliortening  and  some  cvorsion.  ileducdon 
may  bo  effected  by  extension  of  tho  limb  aail 
iicross  tbe  symphysis,  with  a  little  erptmo  if 
Bv  inward  rot*itir«n,  tbe 


)>.'-i 
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increased    circumduction 

neci»fl8ary  to  dit*li.Hlijc  the  head  t>f  tlic  l»one. 

(if  the  bone  is  thrown  on  the  ilorsmn. 

]n  tlie  true  sitftfait/miottn  Hislorftlmi^  the  out^r  Iminch  of  the  Y-lij 
ruptured  ;  the  limb  is  Bhortencd  and  everted.  In  a  case  related  by  Cammink 
tbe  limb  w:vs  shortened  three  inchcii.  Ue<luph'on  may  l>e  elT  '  '  t  ciTettn- 
duotion  inwuixts  and  en-rsion,  by  which  the  diskKSition  is  r«  i  rml, 

may  then  be  reduced  as  already  directed. 
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Everted  Dorsal  Dislocation  may  oeonr  when,  in  dislocation  on  the 
dorsam.  thr  outer  brandi  of  tbe  V-Iitmmcnt  in  broken  ;  the  iniegritj  of  this 
portion  bciiiij  nt'oessaiy  for  tliu  inversion  uf  tia*  limb. 

Irregular  Dislocations  of  the  head  of  the  thi^h-bone  occur  when  the 
Y-lijram**ut  18  wholly  ruptureil.  The  displacement  may  tiike  place  in  any  of 
th»?  abovf-describeil  dirertioiis  ;  but  tbi.'  cbnnK'ters  are  inconstant. 

&ednction  of  old  Dislocations  of  the  Hip-Joint  is  attendee!  not  only 
with  ETtat  difficnItT,  but  with  no  eniall  amount  of  danger.  The  i)robabiIitT 
of  effcctinpr  reduction  rapidly  decreases  with  the  length  of  time  that  the  bone 
hafi  bet*n  left  unreduced,  and  more  nijiidly  in  some  dislocations  than  in  others. 
TIius  it  is  easier  to  reduce  an  old  diiilocation  on  the  dorsum  ilii  tlian  one  below 
the  Dendon  of  the  obturator  iutemus.  Dialocation  of  the  head  of  the  thigh- 
bone on  tlie  dorsum  of  the  ilium  may  usually  be  reduced  without  any  great 
difficoJty,  up  to  the  end  of  the  Orat  furtnif^ht.  After  that  time  the  dirticnlty 
JnflresaeB  ooiuiderably ;  and,  although  reduction  ha^  fre4(uently  been  ejected 
in  these  caaet  np  to  the  sixth  or  eighth  week,  yet  it  has  also  nut  nnfrcquently 
failed,  notwithstunding  repeated  attempts.  After  two  months  hnre  elapsed, 
the  rcdnction  is  a  work  not  only  of  f^at  nnccrtninty,  but  also  of  no  »light 
danger  from  risk  of  suppuration  in  the  soft  parts,  <tr  fracture  of  the  feranr. 
But  casi's  have  been  reported,  and  are  n'ferrod  to  at  p,  IjTio,  in  which  these 
dif^liM'nLidns  have  lieen  rednced  at  a  iimch  later  period,  even  as  late  as  six  or 
^■ninc  months.  The  method  of  manipabition  should  be  employed  with  complete 
^■snsesthc.-iin,  and  if  this  fail  extension  mnst  be  tried.  In  a  cose  recently  in 
^■TniTerfiity  College  Hospital  under  the  care  of  Cliristopher  Heatti,  a  dorsal  dis- 
^Klocation  was  succe^^^falty  reduced  by  manipulation  on  the  1'Mjtli  day.  The 
^rcQccGSS  which  Ims  followed  operative  interference  in  the  reduction  of  old  dislo- 
cations of  tbe  shoulder  wonid  seem  bo  warrant  the  application  of  the  same 
treatment  in  the  case  of  the  hip,  should  manipulation  and  extension  fail. 
If  tbe  bono  be  left  perraanently  unreduce<i,  it  will  in  time  acquire  c-tmsidcrable 
tDobility,  more  particnlarly  in  the  lower  dorsid  dislocation,  the  patient,  walking 
n-ndily  with  a  sh<jrtened  but  otherwise  useful  limb.  Should  tin-  limb  be 
asclrsa  from  great  adduction  and  Hexlou,  relief  might  Ite  given  l>y  subcu- 
aection  of  the  neck,  which  wouldrestore  parallelism  of  tbe  limb,  In 
OMBof  a  thyroid  dislocation  which  had  been  unreduced  for  twenty  months, 
HacCormac  restored  the  utility  of  the  limb  by  excising  the  head  of  the 
bun«. 
Id  the  attempt  to  reduce  old  dislocations  of  the  hip-joint  the  soft  part*  have 
rxtrnsivt'ly  lacerated  in  some  casefi  ;  in  others  fatal  inflammation  around 
joint  has  ensued  ;  and,  in  twelve  oases  with  which  I  am  ncqunintod.  the 
-bone  was  fractured.  This  accident  has  happene<l  to  Surget^ns  of  the 
t  ciuineucc.  In  most  of  these  csiscs  the  Ixme  gave  way  at  it*  neck  or 
ow  the  trfw-'hantera  ;  the  dislocation  was  of  course  left  nnr^'duct*<I,  but  the 
patients  recovered  without  ditlioulty,  the  fracture  being  treated  in  the  usnul 
way.  The  csiise  of  the  fracture  appears  usaally  to  Imve  been  the  employment' 
of  force  in  a  transverse  or  rotatory  manner,  after  t-xtension  had  been  kept  up 
for  some  considerable  time.  Then;  is  no  proof  that  untluc  violence  was  nsed 
in  any  of  thi-se  ciksos.  It  is  [trobable  that  in  some  the  femur  hiid  l>eoome 
siTophie<l  and  weakened  by  disuse  of  the  hinh,  thus  reiulily  Rnappinir. 

The  Complication  of  7ractnre  of  the  Femur  with  Dislocation  of  the 
Xip-Joittt  ucca«iotia  a  very  serious  state  of  things  that  may  battle  tiie  rtlbrta 
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of  the  most  skilful  .Sui*geou.    Tbu  line  of  practice  to  be  adi^ptod  rnunt  de)KiKl  ' 
in  a  great  measuni  on  the  sent  of  hactiire.     If  this  be  IkiIow  the  middle  ft 
(be  tlii<;li,  Lbc  limb  should  U.*  put  u}»  tightly  in  eph'ntif,  :ind  an  att4>mpt  nuuk  j 
uudcr  chlorL'form  to  Reduce  the  dislocjitiun  \\\  the  urdiuan-  way,  by  maaipnk* ' 
ri(m  or  by  pnlley:$  applietl  over  tlie  spUnts,     If  the  fracMiro  be  hi:;h  nji,  m^ftf 
or  at  the  neck,  the  ]>iUiei)t  should  be  put  under  ehloroform,  utid  an  utt4^niiit 
should  ttien  bo  made  liy  pressure  on  the  dislocAted  heail  and  manipulation  tu 
rephiee  it.     It  is  possible  tliat  chis  mi^ht  be  effected,  as  in  similar  iojana 
(if  the  humerus,  with  compiiratively  little  trouble.     Should  reduction  in  Uiri 
way   uot  Ix*  jaacticablv,  we  may  adopt   the  phtn  sufcesMfully  fiuploTt-U  bj 
Lindley,  who,  in  a  lad  of  ei«:hteen,  with  dislotatiou  dn  the  diin*um  ilii  so'l 
fracture  of  the  displaced  bone,  allowed  union  of  the  fracture  to  t*ike  pUf«.«iul 
then,  at  the  end  cf  five  weeks,  etfer ted  reduetion, 

Simnltaneoaa  Dislocation  of  both  Hips,  in  diOereot  dtroctioas,  («r  trf 
i»ue  hip  with  fiiicture  of  the  opposite  thigh-bone,  baa  been  mot  mrith  in  boow 
rare  instances. 

Spontaneons  Sialocation  from  dlMteusion  of  the  joint  is  almoxt  exelu*iivh 
met  with  in  the  hip.  lu  mobt  cases  it  has  occurred  luchitdiTn  during  on  attack 
of  acute  rliL'umatism  or  tyjthoid  fe\'^r.  The  patient  having*  neci*s8anly  been 
confined  tti  bed,  and  usually  very  ill,  the  accident  has  fref|uei'  "nr* 

looked  until  be  tried  to  walk  some  two  or  three  woekn,  or  |"  n^. 

after  the  diskfcation  occurred.     In  all  recortletl  cascf*  the  bead  of  the  h*^ 
has  been  displaced  ba<.-kwards  and  upwaids.    The  treatment  of  these  cwoib 
Lo  attempt  to  reduce  the  dislocation  by  the  ordinary  metiua.     If  tlicw  fail,  a 
very  u&eftil  linili  will  usually  he  obtained  by  passive  motion  and  th' 
tion  of  a  wiiju^it-extension  apparatus  at  night.     If  this  fails,  anil 
remains  much  ndducted  and  useU^  after  a  year  or  two  the  |>OAition  of  tor 
limb  may  ha  j^reatly  improved  by  excising  tlie  head  of  the  bone,  an  operatH* 
which  has  been  |)erfomied  with  excellent  results  by  Uawdon  of  LiveqKK>l.aDLi 
Adams  of  Lnndou.     Tliere  seems  no  reason,  however,  t«i  ad«>pt  tliis  - 
severe  prott.'cding  till  it  is  quite  evideut  that  a  useful  limb  eanutjt  b- 
without  it.     In  a  case  of  this  kind  in  University  College  Ibrnpital,  a  tar]eve' 
trikvasation  of  blood  followed  the  attempted  reduction,  which  finally  sappuratM 
The  incision  to  evacuate  the  pus  exposed  the  head  of  tlie  bone,  which  vac  ac- 
cordingly n?mo>ed,  and  the  patient,  a  girl  aged  alx)Ut  twt'lve,  \\\-^'-  'V'^ 
a»covery  with  a  useful  limb,  upon  which  she  could  iK-ar  the  wh«.l                 i  hrf 
liody. 

Coogenital  Dialooatioii  of  the  liip  is  by  no  means  rare  ;  it  ooean  tm*^ 
fn^iurntly  in  girls,  and  may  an'ect  either  one  hip  or  both.  The  dialocati<m  i* 
ahnost  invariably  on  tfie  dorsum  ilii,  though  other  varieties  1:  ■  tUf* 

with.     When  it  is  iloublo,  tho  defonnity,  being  syinnietricai,  \-  .  -.'"i.' 

nized  till  the  rhild  begins  to  walk.  The  signs  of  the  BtTcctHpn  are  in  O'^* 
oases  clearly  marked.  'i*he  situation  of  the  heads  of  the  bonca  behind  Uirir 
natural  position  causes  the  pelvis  when  the  patient  is  erect  to  be  tilted  lor- 
vrnrda,  currying  with  it  the  last  lumbar  vertebm  :  to  compunaate  for  thiiibcit 
is  n  cnne  hm'kwards  in  the  iip|nT  luudtar  and  lower  dftrsal  ver<#»bnr.  IMj 
tlic  lumbar  ppine  f<»rms  a  very  extreme  curve,  with  its  coov  Tin 

lordosis) ;  the  trochanter  is  approximated  to  the  anterior  saper.  :  ,.^ .-.,  vfthl 
ilium,  and  the  head  of  the  bone  may  bo  seen  on  the  domim  ilii ;  llie  tlii^ 
shortened  and  is  more  or  less  adducted,  and  the  txw*  mt^  be  iinaiAl^ 
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V  directed  inwiirdB  ;  the  patient  walks  fairly  well,  but  with  a  peculiar  rolling  or 
I  ••  wadfllin^^ "  ^Tut. 

B      Trmtment. — If  the  patient  walks  well,  aothint^^  is  needed,  beyond  in  some 

V  Cxflet  the  use  of  a  properly  constructed  supp4:irt.  This  should  consist  of  a 
padded  metal  belt  encircling  the  pelvis  between  the  troclinnter  and  the  iliac 
crest,  and  having  a  moulded  leather  caj)  to  fit  the  upper  end  of  the  femur ; 
fn>m  this  a  steel  rod  passes  uj)  to  the  urmpit  and  carries  a  crutch  by  which 

•  part  of  the  weij^^ht  of  the  bmly  is  transmitted  to  the  displaced  bone.  Adams, 
followin<r  the  original  KUg<restion  of  Pravaz,  \var  endeavoured  to  rodncc  the 
opward  displacement  of  the  femur  by  prolonged  extension  applied  in  the 
recumbent  position  ;  whilst  Barweli  has  divided  the  adductor  and  other 
muscles  witli  the  same  object.     HoOa  and   Konig  have  endeavoured  to  cou- 

Istract  a  cotyloid  cavity  by  turning  down  flaps  of  |>eriusteura  and  bone  from 
the  surface  of  the  ilium.  It  seems,  however,  that  these  and  other  severe 
mcMures  which  have  been  reccimmeuded,  are  unnecessary  in  the  majority  of 
faaeB.  When,  however,  the  displacement  is  such  as  seriously  to  interfere  with 
the  power  of  walking,  extension,  with  perhaps  the  division  of  muscles,  may  be 

Iprarlised  with  advantage. 
I)iSMKATio.\8  OF  THE  Patella  BIX*  uot  frequently  met  With.     They  may, 
however,  occur  in  four  directions,  xlz,^  ouUvartiif,Mwards^  rritjetviae or  verliailltj, 
and  uptrarth. 

1.  The  dialocati'm  Outwards  is  the  most  common  variety  of  ihe  aocideat ; 

I  the  b(»ne  l»eing  thrown  upon  the  outer  side  of  the  external  condyle  of  the 
femar.  with  its  axis  Jirected  somewliui  backwards  and  downwards,  so  that  the 
tnocr  margin  is  dirccteil  forwiu'ds.  Tlio  knee  is  Hattened  in  front,  and  is 
broader  than  usual ;  the  patella  can  be  felt  in  its  new  sitnatiou,  and  the 
nmsc^les  which  form  the  quadriceps  extensor  arc  rendered  tense,  more  especially 
the  TWtus  int'ernus  ;  the  leg  is  sometimes  extended,  but  more  freqnently  the 
knee  is  slightly  ilcxefl.  TlnV  atridcnt  usually  happens  from  sudden  muscular 
contraction,  especially  in  persons  wtiu  arc  knock-kneed.  In  some  cases  it  has 
oocaaioned  by  dia-ct  violence  driving  the  heme  out  of  its  puaition.  Most 
',  the  patella  is  only  partially  disphu*^  outwards,  with  some  rotation 
le  in  the  same  direction. 
Holthonne  has  recorded  a  wise  of  ro/tt/finifai  dislocation  of  the  patella  out- 
wanls,  in  a  boy  aged  ssven.  The  right  imtella  was  so  displaced  that  its  inner 
uticnlar  facet  rested  on  the  outer  condyle,  and  when  the  knee  was  flexed 
th«  disl'tcaiton  became  complete.  There  was  no  mclination  inwards  of  either 
knee.  Tlie  mother  alleged  that  the  condition  had  existed  from  birth,  and 
lint  at  tirsc  both  knees  were  affectetl.  The  boy  could  run  and  jump  ae  well 
u  oL>mr  rhildreii. 
^      t.  The  dislocation  Inwards  is  very  rare  ;  Malguigne  could  find  record  of 

■  only  one  caw*  of  the  kind. 

^L^[n  tbe^  lateral  dislocations,  lUihteiiou  may  be  effected  by  laying  the  patient 

^VHlu  ba(*k.  (lending  the  thigh  on  the  alMlomen.  and  rui.sjng  the  leg  80  as  to 

kIsx  the  cjctcnsor  niuftclc't.     The  Surgeon  then,  by  pressing  down  that  edge  of 

ths  palfilla  which  is  furthest  from   t^te  middle  of  the  joint,  raises  the  other 

■  ed^  irhich,  being  tilled  over  the  condyles,  is  immediately  drawn  into  position 
by  the  action  of  the  exUmsors. 

Is  a  case,  recently  in   University  College  Hospital,  of  dislocation  of  the 
patella  oatwords  assof^iatJjd  with  genn  ralgnm,  Macewou*8  operation  for  the 
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cure  of  the  latter  did  not  relieve  the  dislocntion.  The  di8]>laoemeriL  of  ibc 
patella  wa?  Btated  to  be  congenital,  and  there  wau  an  imperfect  derelopoirflt 
of  the  external  condyle  of  tlie  femur  and  of  the  trochlear  surface.  A  pwfrd 
cure  was  obtained  by  Bilton  Pollard  na  follows  : — The  raatna  extemtu  to 
divided  throagh  an  external  incision,  the  trochlcnr  surface  was  enlan*ed  «iid 
deepened  with  a  chisel,  and  ti nail \*  through  an  inciflion  on  the  inuerndet 
portion  of  the  capsule  of  the  joint  was  excised.  After  the  operation  th«p«l»Ui 
kept  in  ics  proper  position  even  during  complete  flexion  of  the  knee. 

3.  A  remarkable  form  of  dislocation  of  the  patella  is  that  in  which  liii» 
bone  become)^  twisted  upon  it«  axis  in  such  a  way  that  it  is  placed  ▼•rtioaHy. 
one  of  its  edges  Ijeing  fixed  between  the  condyles,  and  the  other  projeciitii; 
under  the  skin,  and  pushing  this  forwards  into  a  distinct  tumour.  Strenbel, 
who  has  collected  ]2ii  cases  of  dislocation  of  the  patella.  st.iit<«  that  on<s<tiik 
of  these  were  vertical,  and  in  alx»ut  two-thinls  of  these  the  outer  edijij  «l 
forwards.  In  some  cases  the  bone  has  been  turned  almost  completely  riAnd. 
the  [MJttterior  articular  surface  becoming  partly  auterior.  The  signs  of  thl» 
dislocation  are  endent,  manual  examination  indicating  the  vertioal  dispUoe* 
ment  of  the  patella,  with  a  deep  depression  ou  each  side.  The  linib  it 
Completely  extended,  flexion  Iwins:  impossible. 

This  dislocation  has  most  genei-nlly  arisen  from  sharp  blowy  or  scveir  filli 
upon  one  edge  of  the  imtella,  whilst  the  limb  has  beoa  semiflexed,  in  coow- 
quence  of  which  the  bone  appears  to  have  been  sorni-rotated  and  6x«d  in  it* 
new  position.  Violent  muftcular  contraction,  however,  conjoined  with  atviit 
of  the  leg,  but  without  any  blow,  hits  l>eeu  known  to  produce  it  in  MOM 
cJises. 

The  Keductioii  of  this  displacement  has  sometimes  been  very  dillicuk  ;  la 
other  cases  it  has  been  readily  eBfected :  whilst  in  two  or  three  instanoti  il 
has  been  fotmd  to  be  quite  impracticable,  in  spite  of  attempts,  by  mmoi  of 
elevators  and  the  section  of  the  muscles  or  of  the  ligamentam  fiotollit,  (o 
replftc*^  the  boue.  The  cause  of  this  difficulty  of  ix'ductit.tn  is  not  vorydftr; 
it  is  certainly  much  gretUer  than  can  he  explained  by  simple  mmcoUr 
contraction,  and  may  not  improbably  be  owing  to  the  aponeurotic  sinuxarti 
wincli  cover  the  bone  becoming  twisted  or  entangled  under  it.  or,  as  Mm%ti|?W 
supposes,  to  the  superior  angle  of  the  l>oue  being  wedged  in  the  ^ubrmdfflfit^ 
■iptuje.  Korcible  flexion  of  the  knee  under  an  auiusthetic  followed  by  soddfO 
Fixtenaion,  while  the  projecting  edge  of  the  bone  is  forced  into  its  pli*^^ 
Appears  to  have  answered  tietter  than  any  other  method  of  treataienl.  and  *■!' 
protmbly  seldom  fail.  If  this  do  not  sncceed,  reduction  nmy  |>erha|Mi  1^ 
effected  by  the  patient  making  a  sudden  and  \nolent  muscular  elTart  ftl  t^ 
tensiou  of  the  limb,  or  attemjiting  to  walk.  In  other  wises  the  boo*  b»* 
been  readily  replaced  by  l)ending  the  leg,  and  rotating  it  on  t he  axis  of  the 
tibia,  at  the  same  time  that  the  jwt^'lla  is  pressed  into  jioaition. 

In  no  case  in  which  subcutaneous  section  of  the  tendon  of  the  i^iadiwB^ 
extensor  and  of  the  ligamentum  patella}  has  lieen  pmrtised  dors  itappetft^ 
have  fnr:ilitated  reduction,  and  in  one  th**  patient  died  of  septic  inflaniBlstt* 
of  the  knee-joint.  Shotjld  all  other  mrusui-r.-s  fail,  the  Surgixio  may  expoK^ 
brtne  with  strict  antiw^ptir  precautions  and  rndeavonr  to  replace  it  by  ik  v 
of  an  elevator  and  the  division  of  rcsiHr.ing  stractures. 

4.  Dislocation  of  the  patella  Upwards  cun  occur  only  in  numiQnmiw  ^ 
the  rupture  of  its  ligament.    This  accident,  which  i«  always  aooooipMM  M 
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efftaeion  into  tlie  joint,  rerjuires  the  Bame  treatment  as  a  froctnrecl 

HLOCATioxs  OF  THK  Knki;.— This  joint,  owxw^  to  the  breadth  of  its 
liar  snrfaccs,  an*1  the  ^rcat  streng^th  of  its  lipnmcnts,  is  seldom  dislocated. 
1  sncii  an  accident  happens,  it  uRnally  arises  fntm  fulls  froni  a  great 
t,  or  by  the  patient  jntnpinj^  from  a  eamafre  in  motion.  The  tibia  may  be 
iced  in  funr  directions  :  to  fiUit>r  sitfe ^  foruHtrth  or  iHtfkirurtU.  Besiden 
displaccmenU,  the  joint  is  subject  to  u  partial  luxation,  dependent  upon 
icement  of  one  or  l>oth  semilunar  cartilaj:re«. 

The  Lateral  dislocations  of  the  tibia  are  tlie  most  common.  They  are 
'%  incompUte,  and  are  usually  accompanied  by  a  certain  detrree  of  rotation 
le  limb  outward:*.  Tbc'se  digplat-ements  may  be  either  External  or 
mal.  In  the  Hi-st,  the  outer  condyle  of  the  femnr  i-esta  n|K)n  the  inner 
liar  surface  of  the  tibia  ;  in  the  other,  the  inner  condyle  is  pliuxd  Ufion 
mter  articular  surface.     In   either  case,  the   knee   is  sliglitly  flexed ; 

is  a  marked  sulcus  in  tho  situation  of  the  ligainentuin  patellic,  and 
efomiity  of  the  joint  at  once  iudit-ates  the  nature  of  the  displacement. 
these  eases  Reductum  is  always  easy  ;  indeed,  it  is  uccosionally  effected 
e  nnaided  efforts  of  the  {mtientor  by  a  bystander.  It  may  be  aocom* 
id  by  fleiing  the  thigh  upon  the  a1>domen,  then  extending  the  leg,  and, 
e  aanie  time,  rotating  the  leg  at  the  knee. 

The  dislocation  Backwards  may  be  complffs  or  incompttit.  When  it  is 
lete,  the  posterior  ligament  of  the  joint  and  the  poaterior  crucial  ligament 
)m,  the  muscles  of  the  ham  are  stretched,  the  limb  is  shortened  to  the 
t  of  an  inch  and  a  half  or  two  inches,  and  is  semiflexed  ;  the  head  of  the 
ma  be  felt  in  the  ham,  and  there  is  a  deep  transTcrBe  depression  iu  front 
e  joint  immediately  lielow  the  patella. 

The  dislocation  of  the  tihia  Forwarda  is  of  more  fre«|ncut  occurrence 
the  last.  In  it,  the  lower  end  of  the  femur  projects  into  the  ham,  com- 
ing the  vessels  occasionally  to  such  an  extent  as  to  arrest  the  circulation 
igh  the  leg,  lucerating  the  ligaments,  and  stretching  the  muscles  in 
litnulion.  The  tibia  projects  fitrwards,  its  head  forming  a  considerable 
iuence  on  the  anterior  part  of  the  knee,  with  a  deep  depression  immc- 
ly  alx>ve  the  |wtel]a,  which  is  rendere<l  more  evident  by  the  relaxation  of 
xtensors  of  the  Uiigh  ;  the  leg  is  usually  rotated  somewhat  inwards  or 
irda,  and  there  is  shortening  to  the  extent  of  about  two  inches, 
icte  antej-o-iMisterior  dishKrations  are  very  commonly  incomplete.  When 
«  tho  case,  they  prtsont  the  same  symptoms,  but  in  a  leas  marked  degree, 
ogK  which  characterize  the  complete  displawment^. 
Hi  Treaimmi  of  these  dislocations,  extension  should  be  made  from  the 
Whilst  the  thigh  is  fixed  in  a  semiflexed  position,  M'hen  the  leg  has 
drawn  down  sufficiently,  proper  manipulation  will  bring  the  bones  into 
ion;  splints  must  then  Ite  applie<l  and  the  joint   kept  at  rest  for  two  itr 

weeks,  at  the  end  of  which  time  passive  motion  mav  be  conimenced. 
rmpUcatione. — Pislocations  of  the  knee-joint  are  more  liable  to  serious 
tlJeations  than  those  of  any  other  articulation.  Not  only  arc  tho  ligaments 
and  th*.'  muscles  injureil,  but  stretching,  and  perbnps  laceration,  of  the 
^1  veswels.  followed  by  gangrene  *if  the  limb,  may  oci-nr  ;  or  the  injury 
Bf"'hw*d  by  destructive  inflomnmtion  nf  the  joint. 
nponnd  ZHslocation  of  the  Knee-joint  ii^  one  of  the  most  r<"Houb 
^m  X  y.  2 
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injuries  to  wliich  the  limbs  are  liable  ;  tlie  e.vt4^rnHl  wound  beinR  asuall^  Imrge, 
ni*rge(l,  and  accompanied  by  the  protruHion  of  the  condyicti  of  the  femur,  witii 
much  hiceration  of  the  mh  strucLun^s  in  the  vicinity  of  the  joint.  Tli«>e 
injuries,  as  a  general  rule,  call  imj>erntively  for  amputation  :  hut  cMet  hftte 
ocoiirred  in  wliich  the  limb  bas  been  saved.  Heaoc,  if  Ihr  jiaUeot  lie  joaoff, 
if  the  great  veeselrt  do  not  ap|>ear  to  have  been  ueriouBly  injunsd,  ami  if  the 
wuund  in  the  soft  parts  at  the  same  time  be  m>t  very  exlonsi^'o,  nor  much 
bruised,  an  attempt  may  l)e  made  to  save  the  limb.  In  a  cui*e  of  thin  kind  in 
a  boy,  A.White  sawed  olFthe  end  of  the  femur  which  protruded  ihnAigb  the 
ham,  and  succeeded  in  saving  the  limb. 

Congenital  Dislocations  of  the  Knee  have  (x^ca»ionally  been  met  with. 
with  displacement  of  the  tibia  forwards.  Cjwcs  of  this  kind  have  boon  rcoonkd 
by  Hilt<m»  (Juerin,  Harwell,  and  Crtdlce.  In  Rome  it  wa«  complicaltfd  by 
absence  of  the  |)ateUa.  In  Banvcll's  ca^e  fle^citm  was  extremely  limited,  t»ot 
by  puBhing  tlie  tibia  backwards  it  could  Ik;  carried  to  a  conaiderahle  anglr, 
and  by  fixing  it  in  this  position  with  a  pliister  of  Fari8  bandages  tbe  d 
tion  waa  c^jmpletely  cured  at  the  end  of  six  weeks. 

Subluxation  of  the  Knee,  IHaplacement  of  a  Semilunar  Cartilafft^ 
or  a8  it  wiw  tenneil  ity  Hey  **  intcrujil  derungemcnl  of  the  knut-joini/' i»  * 
common  and  very  troublt?s*inie  accident.  It  usually  occurs  whilst  the  kaor 
is  slightly  flexed  and  the  leg  rotated  inwards  or  outwards.  Tlius  it  xoKf 
happen  in  rising  fnjm  a  kneeling  pisition  or  in  kicking  a  football  (the  Unb 
afTevted  being  that  upon  which  the  |>aticut  is  standing),  or  by  striking ilir 
too  againnt  a  stone  in  walking.  The  [Mitieut  is  scize<l  nnddenly  with  acalt 
and  sickening  pivin  in  the  knee,  oftcu  so  severe  aa  to  cuufc  uuuscn  or  fatntlMA 
He  may  fall,  but  is  conscious  of  having  injui-ed  the  kue«?  before  falliDi;.  On 
examination  the  limb  will  be  found  semiflexed  and  incapable  of  complciv 
extension,  any  attempt  to  straighten  it  fully  being  titteudeil  with  Keren*  pam. 
In  many  cases  a  distinct  fidnesa  can  be  re(x)gnizwl  on  one  side  of  the  ligamentajn 
fuitellffi  in  the  hollow  l>etwocn  the  tibia  and  the  fenuir,  and  there  is  teiidenMR 
at  the  same  spot.  In  the  course  of  a  short  time  in  most  cases  tbo  joiitf 
In'rumes  distended  by  inllamniatory  ofTusion. 

Ttiis  accident  has  Iteen  the  subjtM^t  of  much  investigatittn  from  the  time  it 
was  fir»t  described  by  Hey.  It  has  long  lieen  recognized  that  it  is  due  to » 
displacement  of  one  of  thu  semilunar  cartilages.  The  inu-rnal  caitil^s  ■ 
far  more  commonly  displaced  than  the  external,  althotigh  coniiidcriQg  tbefifl> 
attachmcnu  of  the  intenial  cjirtilage,  the  wide  Be[tiiration  of  its  extremities 
and  its  cousideruhle  sist*.  it  might  appear  probable  that  the  opposilo  vdvM 
he  the  case.  From  anatomical  considerations,  Scott  I^ang  is  of  opiniooflit 
the  iut4-'nial  cartilage  lu  displaced  during  Uexiou  with  roiutiou  outwards, iB'^ 
the  outer  by  jlcxiou  with  rotation  inwards.  .\h  the  former  is  infinitely  t^ 
more  common  movement,  this  would  explain  the  oom])aructt  e  rarit?  of  ^ 
placement  of  the  outer  cartilage.  I'suully  the  autrrior  extremity  x4  ^^ 
cartihige  iA  [mitially  diaphiced  and  toikseuod.  but  more  randy  the  dtsloLnUO' 
is  ci>mplete. 

In  a  case  of  this  kind  foitnd  in  the  diasocting*room  and  recorded  by  tiodli^ 
the  external  cartilage  was  completely  torn  away  from  its  aitacluoent  t4)tlv 
capsule  of  the  joint,  and  occupied  a  vertical  iHwitiou  in  the  intenH^odjl^i^ 
fossa.  Occnsioually  the  cartilage  is  torn  as  well  nt«  displac^Hl,  and  a  |iorOiiii 
may  even  bo  completely  detached.  i 
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lUdvction, — This  can  usuully  be  effected  l»y  flexinj^  the  joint  at  the  same 
time  that  a  Rtrain  is  put  upon  the  kuee  in  such  a  direction  as  would  tend  to 
separate  the  condyle  of  the  femur  from  the  tibia  on  the  affected  side.  A 
movement  of  rotjuion  should  then  lie  given,  outwardfl  if  the  external  cartilage 
ia  displaced,  and  inwards  if  the  inner,  and  at  the  Bame  time  the  limb  may  be 
suddenly  straightened.  This  may  sDmetimes  be  done  when  the  muBclcH  are 
off  their  guard,  the  patient's  attention  being  directed  elsewhere,  bnt  more 
commonly  an  ansestlietic  is  required.  The  evidence  of  complete  reduction 
oonaists  in  tlie  restoration  of  the  power  of  extending  the  articulation.  The 
synovitis  that  usually  follows  this  injury  requires  tfi  be  treated  by  fomentations 
and  rest  on  a  splint.  The  cartilage  is  not  fixed  again  as  firmly  as  it  was 
before  the  accident,  and  in  the  great  majority  of  cases  recurrenoe  of  tho 
displacement  takes  place  at  intervals.  The  best  means  of  preventing  this  is 
to  support  the  knee  either  with  an  elastic  knee-cap  or  a  flannel  l»andagc  firmly 
applied.  Should  rciluction  prove  impossible,  or  should  the  displacement  return 
immediately  when  ihe  ]>atient  uses  his  limb  again,  it  is  useless  to  try  tx)  fix 
the  cartilage  by  prolonged  rest.  The  patient  should  begin  to  wse  his  leg 
freely  as  soon  ns  the  synovitis  has  siibsideil,  and  after  a  time  tlie  displaced 
cartilage  seems  to  accommodate  itself  to  its  new  position,  and  may  give  no 
further  trouble.  In  some  awes,  however,  the  patient  is  seriously  crippled  by 
the  IVequent  recurrence  of  the  disli>cation  and  the  synovitis  which  follows. 
Under  these  circumstances  the  joint  may  bo  opened  and  the  cartilage  stitched 
down,  or,  if  tliis  be  impossible,  the  displaced  portion  maybe  excisod.  Most 
socoessful  results  have  followed  this  treatment  in  the  hands  of  Anuiindale, 
H.  W.  Allin^hnm  and  otherR,  but  no  Surgeon  is  justified  in  undertaking  the 
operation,  unless  it  be  lioiie  with  full  antiseptic  ])recaution8. 

Rupture  of  the  Posterior  Crucial  Ligament  is  an  accident  that  occa- 
sionally occurs  as  the  result  of  a  violent  blow  tin  the  anterior  aspect  of  tlie 
head  of  the  til»ia,  such  as  may  be  received  in  a  railway  accident  when  the 
patient  is  thrown  forwards  against  the  opposite  seat.  The  symptoms  are  at 
first  effiision  of  bkx>d  and  synovia  into  the  injured  joiuL  When  tliis  is 
abBorl>cd,  it  will  be  found  that  the  knee  is  weak,  giving  way  slightly  when 
flexed  in  walking.  Whfn  the  patient  is  seated  with  the  knee  tiexed  to  a  right 
angle,  and  the  foot  firmly  planted  on  tho  ground,  if  the  tibia  be  grasped  at  its 
Qpper  end  and  movent  backwards  and  forwaixls,  it  will  bo  found  to  be  capable 
of  a  slight  dispItLcemcnt  backwards  into  the  ham.  The  Trmhnent  consists  in 
supporting  the  knee  with  a  properly  fitt^i-d  apparatus. 

The  Head  of  the  Pibula  has  occasionally,  though  very  rarely,  been 
displaced  by  direct  violence.  Boyer  and  Sanson  have  each  recorded  a  case  of 
this  kind.  One  such  case  has  occurred  in  my  own  practice.  It  happctned  in 
a  gentleman  ahonb  28  yciirs  of  age.  who,  in  dcwxinding  an  Alpine  slope 
covered  with  snow,  fell  with  one  leg  bent  forcibly  under  him.  so  that  be 
came  down,  as  it  wea%  in  a  sitting  jK>sture.  The  head  of  the  fibula  was 
thrown  back  off  the  aitirulating  surface,  and  remained  permanently  in  its 
new  situation.  The  limb  was  somewhat  weakened,  so  that  the  patient  could 
not  jump,  bnt  otherwise  he  suffered  no  inconvenienoe.  The  tendon  of  the 
bicepe  was  verj'  tense  ;  and  when  I  saw  the  case,  some  time  after  the  accident, 
its  traction  effectually  prevented  all  attempts  at  reduction. 

DiHiiOrATiONS  OK  TiiK  Ankle  <iocur  in  consequence  uf  displacement  of  the 
astragalus  from  the  Ijoncs  of  the  teg,  whilst  it  continues  to  preserve  ita  normal 
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cxmncction  with  the  rest  of  the  foot.  These  dislocntions  iirc  nimoet  tnTomblj 
connt'ctcd  with  fmcture  of  the  lower  end  of  the  fibula,  or  of  the  inner  mil- 
leoluB.  In  fact,  on  looking  iit  the  arched  cavity  into  which  tlie  a«tri 
received,  it  is  evident  tliat  this  bone  can  scarcely  bo  disphiced  latf-rally 
fracture  of  one  side  of  this  arch.  In  considering  these  di«locationi  we 
in  accordance  with  the  jjeneral  nomonclatiirc  of  similar  accidents,  in  whi< 
disUil  part  is  always  said  to  be  displaced  from  the  proxinml,  \**ok  npun  tiirfwit 
as  beinpr  di»*locat€d  fn>m  the  leg.  and  not  cousider  the  tibia  as  bcinj;  displm«d 
npon  the  foot.  It  is  necessary  to  explain  thiA.  iiuiRmnch  aa  a  ^f^iod  deal  of 
ambiguity  ocrnrs  in  surgical  writings  from  the  same  acciilcnt  being  deKribed 
diflcR'ntly,  aecon^ing  to  the  view  taken  of  the  jMirt  displaced.  ThuH,  Astky 
C<>o|>er  speaks  of  tiie  tibia  as  being  dislocated  at  the  ankle  ;  whilst  I*«ty^T  lod 
others,  regarding  the  foot  as  the  part  displaced,  have  described  Uw  atfW 
injury  in  directly  opposite  tcnns. 

Dislocations  of  the  foot  from  the  bones  of  the  leg  may  tidce  place  in  fwr 
directions  viz.,  to  either  sifk^  bachcanh,  or  fonrctrds.  In  all  cases,  the  injnrr 
Hpfienrs  to  he  occasioned  either  by  the  fof^t  l>eing  twisted  nnder  the  pntieni  n 
jumping  or  running  ;  or  else  by  its  being  suddenly  aiTe«ted  by  coming  inly 
contact  with  the  ground  whilst  the  body  is  carried  fonvarda.  The  lateral  di»- 
locAtii  1MB  when  simple  are  almost  invariably  incomplete,  although  rare  c«r» 
hare  been  a-conled  in  which  they  wea*  complete.  Compound  latem!  disloci- 
tions,  the  result  of  extreme  violence,  are  not  uncommonly  complete.  Itt 
simple  aTitero-post<?rior  diploc«tions  are  more  connnrmly  complete. 

The  inc4;>mplete  dislocation  Oatwards  is  of  most  fre^^nent  fccttrroi^ 
The  inner  malleolus  project*  forcibly  against  the  skin.  The  deltoid  lig; 
is  either  ruptured,  or  the  lower  end  <>f  the  inner  malleolus  broken  olf 
is  a  depressiiiu  above  the  outer  ankle  corre.sp*»nding  to  a  fV»rturo  of  lJi# 
fibula;  and  the  solo  of  the  foot  is  turned  upwards  and  outwards,  the  inacf 
side  touching  the  ground,  wlnlst  the  outer  edge  is  turned  up.  It  is,  in  bet, 
merely  a  severe  case  of  Pott's  fniuture  (Kig.  2.S.'i). 

In  the  disliu'ation  Znwsf  da,  which  is  a  rare  accident,  the  low^r  and  of  tk 
tibia  is  Bplintere<l  olf  in  an  oblitjue  manner  from  within  outwards,  whilst  Uv 
external  lateral  ligament  is  ruptured  or  the  fibula  broken.  The  outer  edge  of 
the  sole  rests  against  the  gruuud.  and  the  inner  side  is  tartied  up.  The 
astragalus  is  thus  rotated  on  its  longitudinal  axis  in  such  a  way  that  the  mff 
articalur  surface  is  in  contact  with  the  lower  end  of  the  tibia. 

The  RfilnHion  of  these  lateral  displacements  is  readily  effected  by  irarticD 
on  the  foot,  while  the  leg  is  flexed  at  the  knee  in  order  to  relax  tbe  mtaci* 
of  the  adf;  leg  spUnts  with  lateral  foot-pieces  must  then  bo  put  on,  ^* 
I)upnytrr?n*s  splint  may  be  applied  on  the  aide  opposite  to  that  to  which  t^ 
fV^ot  in  (lisplaoed. 

In  the  dislocation  of  tlie  foot  Backwards,  the  doltoid  ligament  is  niptin^< 
the  fibula  prolmMy  broken  in  the  u^iinl  situation,  and  the  tibia  RSU 00 1^ 
Acaphoid  and  rnneifonn  bones;  the  foot  eonsi^uently  Mp]ican  •horteocdk t^ 
h*i'l  n*nd"Ted  more  projecting,  and  the  toes  pointing  downwards. 

I'nrtiiil  dislocation  in  this  direction  may  occur  withuui  fnidare,  at  U* 
following  ensw  will  show.  A  buy,  aged  about  14,  wrestling  with  another  Mt 
his  Icfl  foot  give  way  and  fell.  He  was  unable  to  stjind,  und  was  tt  tHMB 
brought  to  rnivereity  tJollege  UospitJil.  Two  hoiin*  ufterwanls  tbcrewviBo 
swelling  alKMit  the  ankle.     The  sole  looked  din.'ctly  downwards,  but  the  fati 
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1«  twist4Hl  outwurds  on  the  vertical  axis  of  the  astrapilus  for  alwut  16°. 
The  lower  end  of  tlie  tihia  formed  a  distinct  projet-tion,  most  miirkefl  on  the 
nnter  side.  Honcath  this  was  a  corresponding  hollow.  The  heel  was  thrown 
Mightly  biK'kwardfii.  Mfnanred  with  a  pair  of  calipers  the  distance  from  the 
tendo  Achillifl  to  the  instep  was  increased  by  half  an  inch.  The  great  toe  was 
uver-extended  by  the  stretching  of  the  extensor  tendi>D  and  could  not  be 
fiexod.  The  movements  of  the  ankle  were  very  limited.  There  was  no 
fracture  of  either  bone.     Iieduction  was  easily  efleeted  under  chloroform. 

The  dislocation  Forwards,  in  which  the  iool  is  lengthened,  and  the  tibia 
rests  upon  the  upper  and  posterior  surface  of  the  os  calcis,  behind  the 
artragalns,  is  an  accident  of  extreme  rarity. 

Id  tiie  Trmhnmt  of  these  aiitero-posterior  displacemenU  of  the  ankle,  trac- 
tion of  the  foot  in  a  proper  directi»>n,  the  leg  being  fixed  and  flexed  upon  the 
thigh,  will  readily  effect  replacement.  Sometimes  suhcutancous  division  of 
the  tendo  AchilJis  is  necessaiy*.  The  limb  sliould  afterwards  be  put  up  in  a 
plaster  of  Paris  or  start^-hed  bandage  for  at  least  three  weeks. 

CoupOTind  Dislocatio&B  of  tho  Ankle-joint  are  serious  and  by  no 
Means  unfrequent  accidents,  the  displacement  occurring  in  the  same  diretrtion 
Mnd  from  the  same  causc?^  ni^  the  simple  forme  of  the  injury. 

Id  the  Treatmfifti  of  comi>ound  dislocations  of  the  ankle  an  attempt  should 
be  made  to  save  the  liml)  in  all  cases  in  which  the  main  vessels  are  sound,  the 
soft  parta  not  too  extensively  Utm  or  the  bones  too  widely  splintered.  Some 
officieut  antiseptic  method  must  he  ndo[tted  and  a  sncccssfnl  result  will 
nsually  be  obtaiueil.  The  limb  should  be  firmly  fixed  to  a  single  splint  with  a 
rectangular  footpiece  applied  to  the  side  opposite  to  the  wound.  If  the  bones 
are  prrtjectiog  and  comminuted  it  may  be  necessary  to  remove  the  splinters, 
and  possibly  to  saw  off  the  malletdi  in  oitler  to  obtain  a  Hut  surtuce  Id  rest  on 
the  a^ragulus,  as  was  ori«;inally  recommended  by  Hey.  If  antiseptic  treat- 
ment is  not  available  an  attempt  may  still  be  mafle  to  save  tiie  limb  if  the 
«ift  parts  be  not  too  extensively  injured.  .Vstley  Cooper,  who  was  a  strong 
advocaite  of  conservative  treatment  in  these  cases,  advised  that  the  wonnd 
fthoald  be  dosed  by  means  of  a  piece  of  lint  soaked  in  the  blood  flowing  &om 
tlie  wound.  Should  suppuration  occur,  the  pus  nsually  burrows  widely  beneath 
the  mutfclea  of  the  calf  and  secondary  amputation  may  be  necessary. 

DtBLOCATioxti  OF  TiiK  AsxaAOALUS. — The  iLStrugalus  is  occasionally  dis- 
placed from  ita  connection  with  the  bones  of  the  leg  above,  and  with  those  of 
the  tarsus  below,  being  thruwn  either  forwanh  or  backwards.  These  disloca- 
tions  invariably  happen  from  falls  upon  or  twists  of  the  foot  ;  more  particularly 
when  it  is  extended  uj)on  the  leg.  Wheu  the  foot  is  in  this  ^Ktsition,  the 
lower  end  of  the  tibia  either  breaks  off  on  the  application  of  sntlicient  violence, 
or  ti^ie  head  of  the  astragalus  is  forced  out  of  the  cavity  of  the  scaphoid 
and  its  bed  on  the  os  onlcis ;  the  {larticulnr  kind  of  displacement  that  occurs 
Appending  u|>on  the  direction  in  v^hicb  the  force  is  acting  and  in  which  the 
*moi  is  twisted.  Dish^catiou  of  the  astragalus  dillers  from  dislocation  of  the 
fbot  in  this,  that  when  the  foot  is  dislocated,  the  astnigulus,  though  thrown 
out  fW>m  under  the  malleolar  arch,  pretienes  its  tN^nuec^tions  with  the  rest  of 
tbv  taraus;  whilst  these  are  always  broken  through  when  the  astragalus  is  the 
llPM  dislocated,  even  though  it  have  not  completely  escaped  from  between  the 


In  the  dislocation  Forwards,  the  head  of  the  bone  may  be  thrown  either 
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ouUvitrds  or  inuttids,  very  seklt»na  directly  to  the  front ;  bat  1  d*»  not  thmk 
thon*  is  any  evidence  to  show  thiit  coinplt'te  lateral  diftlocation  of  tliit  bow 
can  oocnr  irreB]><'ctive  of  (iisplacement  fifrwanlfl:  the  so-cHllcd  hUral  difloo- 
tiuiis  l)ein*f  (Iii»iilft<?enient«  of  the  honr*  rnrwjirtis.  with  twist*  u>  one  or  the 
other  aide.  The  dislocation /rrrirrtn/.t,  with  Interul  inclination,  mny  be  eilbo 
eompUU  or  ine^mpletf,  "When  it  is  eoniptete^  the  bono  is  thrown  out  of  iti  btsl 
on  the  calcanenm,  and  Beporatcd  from  it«  conncotionn  with  the  mnlleoUr  irot 
ubove  and  the  scaphoid  unteriorly,  hcin^r  forcw!  in  fntnl  of  the  tarro^ 
lying  niH)n  the  scaphoid  iind  cuneiform  l)niH-«.  When  tiic  diftlfj 
rnevntpiefti  the  head  is  Bcpiiruted  from  the  Hcaplioid.  ikud  is  thrown  up  on  it,  or 
00  the  external  cuneifurni  or  cuboid  bones,  the  l>ody  of  the  aatnigaiuK  imiB' 
taining  ita  conucetionH  with  the  mulleolar  ari^h  and  08  CHtci».  I  agret  «^ 
thoBe  who  describe  the  displucement  forwards  and  outwards  as  mi<re  cubumd 
than  that  fortrardM  an<l  inunrdn. 

In  either  case  the  displaced  iKinc  forms  a  distinct  tumour  upon  tht-  initcf^ 
in  the  outline  of  which  the  form  of  the  astragalus  can  be  distinctly  nuitieoat. 
Over  this,  the  skin  is  so  tij^htly  drawn  as  often  to  appear  to  be  on  tht^  porni  of 
bunting.  When  the  \\\n\i*  is  thrown  piimewhat  inwardA,  the  f<Krt  is  luroff! 
oatwards,  and  the  iuternul  malleolus  projects  distinctly.  When  the  imtragalat 
is  thrown  outiranU,  displacement  of  the  foot  inwards,  with  great  prijjoct* 
the  lower  end  of  the  fibula,  takes  place.  In  some  <vi8es,  fracture  of  the 
of  the  aHtra^uIns  is  combined  with  the^  dislocatioDii :  and  not  anconmoBlj 
the  luxation  is  compound  from  the  first,  or  speedily  ttecomesso  if  left  anrrdoitd. 
in  oonsequenco  of  rhc  sloughing  of  the  skin  which  covers  the  anterior  surface 
of  the  bone,  the  exjio&cd  portion  of  which  nmlorgoca  nocn^i*. 

The  dislocation  BacJcwarcU.  inti>  tlie  hollow  between  the  tcudo  Achillia  and 
the  tibia,  ia  rare,  tlicre  1»eing.  according  to  Hamilton,  but  twenty  rvwrdtd 
cases.  This  ffirm  is,  I  believe,  always  (Nnnplcte,  and  in  tbo  majority  of  <»■• 
there  is  displarement  of  the  Inmc  intntrdji,  as  well  us  backwiinla. 

Trtatine7}t. — The  R-duction  of  the  dislocation /onmr/yvt,  whether  atlended  »itii 
lateral  displucemeut  ur  nut,  varies  greatly  in  facility;  in  some  instiwoea  hauif 
effect^  with  the  greatest  possible  ease,  in  others  being  attcnde<i  with  alntf^ 
insurmountable  difficulties.  This  diffurence  de|iendft,  I  think.  <-•'  t'  "'-rtk 
dislocation  is  complete  ur  n*it.     When  the  iwtra'^Tilus  is  not  comj  '^ 

from  nndtr  the  arch  formed  by  the  lum*';*  of  the  leir,  a  |kirtion  of  ii  t*einjE**^ 
entangle<l  hrtwnMi  their  articular  surfaces  and  that  of  the  calc^iiieuai,  it  maj 
usually  Is'  readily  nxluoed  by  relaxing  the  mnscles  of  the  calf,  and  puahioft^ 
l)one  bock  into  it«  prop«?r  {>osition.  But  when  the  astragaliis  is  ooOfiMJ 
dislocated,  the  upper  surfua*  of  the  calcaneum  is  drawn  op  andar  Lbr  an^ » 
the  mHlleoli  by  hII  the  sttfngth  of  the  niuscicH  that  pans  fr-  i^'  to  bei«' 

•erted  int<)  the  foot.    In  tliese  rin*uni8tunc<\s  in  onlcr  (hat  i-  ■  i  may  taht 

place,  it  is  nooeasary  (ir»t  of  all  to  separate  the  artiiiilar  sarflM«i  to  ancitf 
exti'ut  as  to  admit  of  the  astragalus  being  pushrti  l»ack  into  its  mckei  ;  tkifl* 
almost  impossible,  owing  to  the  great  |terpendieular  thickness  of  this  boaa.^ 
the  extent  to  which  it  is  conAoquontly  neeeiisary  to  draw  down  tlio  foot.  laA^o 
the  littlo  purchase  that  can  lie  ohtaine<l  on  it.  In  aach  caaea^  radnctkmfaB 
been  greatly  facMlitJiitMl  by  the  division  of  the  ti*ndo  Aehiltia.  by  which  aisipl^ 
operation  the  whole  strain  of  tlio  muflclos  of  the  calf  ia  takm  otT. 

If  reduction  Ik;  still  impracticable,  and  the  bone  continne  IrredocShfe  w 
the  dorsnm  of  tho  foot,  what  should  be  done  ?     Two  counca  prenol  Umb- 
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e  Surgeon  :  cither  lU  onoe  to  cat  down  upon  the  astragalus  and  to 
;  or  to  put  the  limb  at  rest  on  a  splint,  and  to  wait  the  rwult.  In 
some  rare  casen,  tlic  difiplaood  iistragalns  has  given  rise  to  comparatively  little 
inconvenience;  but  this  can  seldom  l>e  expected.  If  the  dislocation  have  been 
the  direction  forwards,  the  skin  will  nsnally  slongh  and  the  displftoed  bone 
ihen  will  utcroee  and  must  Ix-  removed.  In  former  times  it  was  considered 
er  to  leave  the  bone  us  long  aa  poasiblc  before  removal  in  the  hope  th*t 
between  the  tibia  and  tlie  os  oalcis  mijrht  have  cloecil  bcrhind  the  dis- 
astn^ralus  befoa>  it  had  to  be  taken  awav  and  that  the  operation  would 
ihiM  be  redaoed  to  a  simple  BuperHcial  Incision.  In  the  present  day,  with 
efficient  antiseptic  treatment,  there  is  no  fear  of  any  trouble  following 
Iromediiite  removal.  If,  therefore,  the  means  for  carrying  out  the  treatment 
arc  at  hand,  the  Ixme  should  at  once  be  dissected  out  and  the  case  treated 
hke  one  of  excision  of  the  aatm^alns  for  disease. 

In  taxation  kuktrards^  the  bone  has  not  hitherto  to  my  knowledge  boon 
redufH^d,  except  in  one  case  which  occurred  in  University  College  Hospital, 
in  which  the  tibia  and  fibula  were  also  fractured.  It  is  by  no  means 
improlmble  that  subcutaneous  division  of  the  tendo  Achillis  may  in  future 


Fig.  ew.— Dls>c«<ltun  fif  Vooi  In  ( <tiii]«iiiiul  DtdoealMm  o<  Astrmutiu  outwanlk. 


the  Surifcon  to  effect  re<lartion.     The  result  is,  however,  satiafuctory, 

though  the  bone  Ix:  tn*t  reduced,  the  patient  recovering  with  a  u»<.*ful 

If  Ihe  dislocation  be  left  unreduced,  the  soft  parts  covering  the  bone 

ay  slough,  um  happened  in  a  case  recorded  by  R.  C.  Williams  of  Dublin,  in 

hich  the  bono  wa»  cunsequeutly  extnioted. 

lu  Compoond  Dialoeation  of  the  Aitragalue  (Fig.  2H'.»),  the  rule  of 
Lire  nHt.--t  do[KMHl  ii]M<u  the  oxtcnt  of  iujiiry.  If  the  inU^gnments  have 
:]y  been  rr-nt  in  consequence  of  the  outward  pressure  of  the  displaced  bone 
mpt  must  be  made  to  reduce  the  dislocation  by  the  aid,  if  necessary,  of 
vision  of  the  tendo  Achillis  ;  and,  if  this  be  effected,  to  close  the  wound 
first  intention.  If  the  bone  be  comminuted  iw  well  as  dislocated,  the 
prnjicr  prai'iico  will  Iw  to  remove  the  loosened  fragment*,  and  to  dress  the 
«oand  nntiMcpticidly,  alhtwing  it  to  heal  by  granulation.  If  the  bone  be  irre- 
ductblt\  il  bliiuild  at  once  be  dissected  out.  If  ti:)gether  with  the  dislocation  of 
the  astru^lus.  the  foot  be  extensively  oruahed,  amputation  may  be  required 
ither  at  the  ankle-joint  or  at  sfjme  convenient  part  of  the  leg. 

SCBAHTicvr^ALAti  nisi-OTATiox. — In  thiii  injury,  wliiL-h  is  produced  by  causes 
imilnr  to  ihoHe  tjuciisiouing  dislocation  of  the  astragalus,  the  calcaneum  and 
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ecaphoid,  carrj'iujj  with  them  the  rest  of  the  foot,  arc  dislocBted  fmro  ib» 
astrau^lus,  whit-h  is  left  in  ffitu  under  tlic  malleolar  arch.  The  clisplaocmeoi 
is  most  commonly  in  a  direction  ba/- k wards ^  ml\\  au  inclinnLiou  inwankor 
ontwards.  lu  these  caaen  the  nature  of  the  injury  is  I'ecogniz^'d  hy  thftbad* 
ward  displacement  of  the  heel,  whilst  the  astragal  as  reUiinaits  nomial  rdatioM 
to  the  malleoli.  The  Trfattnent  coufiista  in  flexion  of  the  le^  and  altempuat 
reduction  by  extension  applied  to  the  foot  in  a  direction  forwards.  If  mftdcnlf 
extension  fail,  division  of  the  tendo  Achillifi,andif  necoesary  of  other  tcndoot, 
may  be  practised,  on  the  same  principle  ns  in  dislocation  of  the  astr&galoi. 

DiHi^x'ATioxs  OK  THE  OTHKH  Tausai.  Bonkk  ure  of  extremely  rare  oocor 
renoe.     Most  of  these  l>ones«  however,  have  been  found  luxated  at  times. 

The  Calo&neam  has  been  dislocated  laterully  from  its  connection  with  tbe 
cuboid  in  consequence  of  falls  from  a  height,  thi^?  euHerer  alightiu);  upon  hit 
hoel.  Chelius  mentions  a  case  in  which  this  bone  wa«  dislocated  by  the  effoCt 
of  drawing  off  a  tight  lK>ot.  lleducHon  seems  to  be  readily  effected  by  nikxiDf 
the  nniscles,  and  pressinj:  the  bone  back  into  its  proper  position. 

1'he  Scaphoid  and  Cuboid  Bones  have  been  dislocated  upwards,  in  C«>d- 
aeqncnce  of  a  person  jumpinj^  froma  heijjht  and  alighting  upon  t  ■  fthr 

foot.     In  these  instances  the  limb  is  shorcened  and  curionaly  >,  Us 

toes  pointing  downwards,  and  the  arch  of  the  instep  heiuj^  increased  ao 
rcBemble  closely  enoutjli  the  defonnity  of  chil)-root.  tietlnction  may  bed 
by  drawing  and  pressiu*^  the  parts  into  position. 

The  IntemaJ  Cuneiform  Bone  has  occjisionnlly  l>een  found  to  fat 
dislocated.  Astley  Coo|H.'r  naentious  an  in<^tance  of  che  kind.  If  redactioo 
be  not  effected  by  pressing  the  bone  into  its  [tosition.  no  great  evil  ap|]«n 
to  result  to  the  patient,  the  motions  of  the  limb  not  being  seriously  interf«nd 
with. 

Sometimes  the  tawal  joints  arc  extensively  torn  open  withoni  any  one  1>im 
being  distinctly  dislocated.  I  have  seen  this  accident  in  the  cas*'  of  a  yoniv 
man  who  (raught  his  foot  between  the  .spokes  of  a  ivvolving  wheel  :  the  fix*  wn 
jriolcntly  bent  and  twisted,  and  all  the  tarsal  joints  more  <t  U-s-*  utm  "jwit 

DB  to  necessitate  amputation. 

"DrSUK-ATIUN   OF    THE    METATARSAL    B*>SKS,    though    fcXCeS^H  rtv    mrt 

the  manner  in  which  they  are  locked  into  the  tarsus,  and  retained  bj 
and  strong  ligimients,  yet  LH?ca6ionalIy  occurs.  Instanc*^  are  re 
Dtipuytren  and  Smith  ;  Listen  mentions  a  case  of  luxation  of  the 
bone  of  the  great  toe  from  direct  violence  ;  and  Tuffuell  records  a  cais  ^ 
ItLxation  downwards  and  backwards  of  the  inner  three  nutaUrsal  bones, ins 
man  whose  horso  fell  and  rolled  over  him.  Two  (ases  have  «Hvurnxi  io  OJ 
practice*,  in  one  of  \shich,  by  the  paissnre  of  a  **  turn-table*'  on  a  nilfifi 
the  oni«T  tha*c  mciutarBal  bones  were  dislocated  flownwanls.  In  the  oCbeTiiB 
oonsequoutH!  of  a  horso  falling  uud  rolling  on  its  rider,  theiv  was  a  coappW' 
dislucatioD  of  the  tirst,  with  a  simple  dislocation  of  the  fourth,  meUtanal 
The  qnestion  of  ampututioD  will  always  present  itself  in  these  oases,  and 
be  determined  on  general  principles,  by  the  age  of  the  patient,  nod  the 
of  injury  to  the  soft  parts. 

Luxations  of  the  Phnlauijfa  of  tfhe   Tot*s  but  rarely  happen,  and 
nothing  special  in  natnre  or  treatment. 
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INJURIES    OF   THE    HEAD. 

iiES  of  the  Head  are  mnonfl:  the  most  im|)ortant  eubjecta  that  can 

the  Surgeuii'-j  iatcntii>n.     Their  impxjrtaiict'  is  derived  not  so  much 

the  injury  ol"  the  scalp  and  skull,  aa  from  the  implication  of  the  brain  in 

ly  cases  directly,  and  in  others  indirectly  and  remotely.     In  consequence 

[of  tbia,  it  is  of  the  first  moment  in  practice  to  study  these  injuries  as  a  whole, 

■l^ial  ret^^ard  to  the  atfertions  of  the  encephalon  that  are  produced  by 

f^lid  frum  which  they  derive  the  ^^wUer  part  of  their  interest. 


INJUKIXa    OF    TBS    BGAIJ*. 

CoxTCfiioxH  OF  THE  ScALP  are  of  common  occun-ence,  and  preaent  some 
pecoliarities.  However  severe  the  contusion  may  be,  the  scalp  seldom  sloughs. 
Tbifi  is  owin^  to  the  ureat  vascularity  and  conseijuent  vitality  of  the  integn- 
meot*.  In  many  cases,  the  contusion  is  followed  by  considerable  extravasation 
of  blood,  raising  up  the  scalp  into  a  soft  semi-llactuatin^  tumonr.  It  occa- 
sionally happens^  that  this  extravasation  gives  rise  to  the  supposition  thai 
frftctnre  exists,  owin^  to  the  edjre  of  the  contusion  feelin^  hai-d,  whilst  the 
tatre  is  siift,  causing  nn  np[taront  dL-prossion  of  the  Hiibjncent  hone.  In  some 
indee<l,  this  dan-ptive  feelinj;  will  (M^'ur  without  any  considerable 
ivaaatiou  of  btoijd,  the  depivAsed  centre  beiu*:;  due  to  the  compressioD 
[of  the  scalp  by  the  blow  that  lias  been  iufiii-ted  upon  it.  This  I  have  seeai 
uonally  in  children,  in  whom  tlio  scalp  is  soft.  The  diflicnlty  uf  dis- 
iogaiching  between  such  un  extravasation  and  a  depression  of  bone  is  often 
great  as  tv  mislead  the  most  experienced  Surgeons.  Usually  it  can  be 
ellbcted  by  feeling  the  smooth  Ixmo  at  the  Imttom  of  the  soft  central  depression. 
If  Been  soon  after  the  accidtmt  the  raised  edge  can  nanally  be  made  to  melt 
•way  ander  the  finger  by  firm  pressure,  till  the  solid  bone  can  be  clearly  fell 
bcncutlu  at  the  same  level  as  that  in  the  centre  of  the  swelling.  But  in  case 
(»f  dniilit,  if  symptomH  of  compn'.^sion  uf  the  brain  are  ptvaent,  it  will  b*' 
safer  (<»  tuak'^  an  incisiou,  ami  examine  dinx^tly  the  r^taU*  of  the  bone  itself. 
The  Tromtment  of  contusion  of  the  scalp  is  very  simple  ;  the  continuuos 
[ilication  of  eviiporatiag  lotions  being  usually  sufficient  for  the  removal  of 
OtTuiiioo.  As  a  rule  no  attempt  should  be  made  tit  remove  tlic  blood  by 
;onng  the  swelling,  but  if  the  amount  is  considerable,  and  more  especially 
oovgalatea  at  the  circumference,  leaving  a  collection  of  finid  in  the  centre. 
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tbifi  may  be  removed  by  mjans  of  the  aspirator,  Contnsiona  of  the  nc&lp  in 
joang  women  have  been  followiid  by  severe  neunilfric  pains  in  the  p«rt  irtnrlc 
which  are  extremely  rebellious  to  treatment;  but  in  two  ca«e»  whioli  I  hute 
seen,  after  luntiug  for  a  long  time,  they  gradually  disappeared.  In  8udi  omm, 
incisions  down  to  the  bone  are  suid  to  have  been  beneficial. 

CEPHAi.HjEiiATOMA. — It  occasionally  happens  that  bloody  tunioors  of  the 
Rcalp  form  in  newly-horn  children,  either  from  contusion  of  the  head  is 
consequence  of  the  pressure  to  which  it  is  subjected  in  its  passage ;  or  fnm 
bruising  by  otetetric  instruments.  Thrsp  tumnurs,  which  are  often  ltrg«  and 
Qnetaatiug,  are  termed  cephalhamatomata.  They  may  occor  in  tiai 
situations,  eit)ier  brtwa^n  tJte  ujHjntwotk  ttituttures  of  Uuf  scatp  and  ihf 
p0nonteum^  or  between  thin  memhnme  and  the  hone. 

The   SnbAponeurotic   CephaUuematoma   in  by  far   the  most  oomnuA 
variety.     It  usimlly  fonas  a  l:n^a%  soft,  fluctuating  tumour,  sitnated  Opou  0J» 
of  the  parietal  eminences,  and  having  a  somewhat  indurated  circomfei 
The  tumour  will  usually  subside  in  a  few  days  under  the  use  of  a 
evuporatiug  lotiou. 

The  Subperiosteal  or  Subpericranial  CephaUunnatoma  is  an  mj 
of  somewhat  rart.'  occurrence.  It  !ipi>«_'arH  as  a  (liictuating  tumour,  almiat 
invariably  seated  ou  one  [larieiai  l>one,  most,  commonly  the  right,  without  din- 
coloratioa  of  the  scalp,  but  witli  u  hard  elevated  circle  around  it,  andae(;ft 
depressed  centre^  almost  giving  the  seosatiou  of  a  hole  in  ibe  crauinm 
Pressure,  however,  gives  rise  to  no  cerebral  symptoms,  and  i^nablef 
Surgeon  to  feel  the  bone  at  the  bottom  of  the  depression.  These  tumoi 
usually  small,  seldom  more  than  two  iiichcH  in  diameter,  and  it  occasi* 
happens  that  they  are  multiple.  It  is  worthy  of  note,  however,  that 
tumour  is  always  confined  to  n  separaU.^  bone,  never  passing  t)«3Pon^  tt* 
sutures,  where  the  adhesions  l»etweeu  the  periosteum  and  the  bone  aivstRXi^al- 
This  affection  is  most  frequently  met  with  in  children  bom* in  first  coqIIop- 
ments,  and  owinrr  to  the  greater  size  of  the  head  it  is  more  common  in  boys  ibu 
in  girls  ;  aocv»rding  to  Bouchard,  in  the  proportion  of  thirty-four  to  nine. 

Pathotoffy. — In  this  atJvction  the  periosteum  is  separated  from  Uie  I»oo«  ^ 
an  extravasiu ion  of  blood,  and  both  are  covered  with  deooloriiwd  clot,  btf 
are  otherwise  healthy;  the  fluid  in  the  centre  is  the  scrum  from  the coacti1it(d 
blood.  The  hard  circle  surrounding  the  depression  is  formed  by  a  deiM»il  of 
osseous  tissue  in  the  angle  formed  by  the  raised  periosteum  and  tlie  boK 
beneiith.  This  deposit  is  effected  in  such  a  way  that,  un  a  transverse  aeotioi 
being  made,  the  inner  wall  is  found  nearly  perpcndiculAr,  whilst  the  ontrr 
■lopes  down  upon  the  cranium,  thus  giving  n  cratcrifnrra  appearance  In  tht 
margin  of  the  tumour. 

Trmtmeni. — In  the  majority  of  caaes  the  blood  is  slowly  absorlted  ud  a» 
treatment  is  ppijuired.     If,  however,  al>sorption  do  uot  occur,  ospimlkm  ^ 
usually  effect  a  cure.     If  it  fails,  the  swelling  must  be  pnncturhil  and 
drainage^ube  inserted  wi(h  proper  antiseptic  prwantions.     If  »u] 
occurs,  tljere  is  soiu'-  risk  of  n-'crosif*  of  the  Inine  au'l  intracranial 

WorxriK  OP  THK  Sc'Ai.r  are  often  followed  by  seriou.M  conseqnesoes.  TVj 
arc  divided  into  three  classes — first,  those  not  p<;ni^rating  to  the  pr-rionni*! 
aponeurosis  ;  secondly,  those  opening  up  tlie  loose  areolar  ti»ue  benosth  ih* 
mrmbranc  without  exposing  the  btme  :  nnt!  tliirdiy,  tlioae  eticndinic 
lite  periosteum  and  denuding  the  bune.     Sadp  wounds  are  Ti5rT 
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the  result  of  drunken  brawls  or  accidents  amon^t  the  lowest  dorses,  and  the 
he«ds  on  which  they  nre  inflicted  are  verj'  often  grimed  with  dirt  iind  crusted 
with  pre»i*e.  while  tlie  [Mitientfl  nva  often  broken  down  by  dissipfttion  and 
iuiiiropcr  feeding.  It  h  not  surprisini;,  therefore,  that  unless  great  care  is 
tiiken  in  the  treatment,  erysipelas  and  other  diffuse  inflammations  are  very 
pnme  U*  follow  these  injarios.  If  thcae  disturhing  caases  are  absent  scalp 
wonnds  nsurilly  heal  with  remarkuble  ease,  even  though  the  part  be  much 
bmised  and  laoorated,  and  iloughin^  rarely  oocnrs,  as  the  supply  of  blood  is 
abundant  and  the  vitality  of  the  tisHues  high. 

The  Complications  which  may  follow  wounds  of  the  sculp  vary  with  the 
dctgree  of  the  injury.  In  the  tirst  class,  in  which  the  pericranial  aponeoroeis 
is  not  wounded,  no  complicationB  occur  Ix'yond  th(.«e  common  to  all  similar 
injartes.  In  the  second  cliiss,  in  which  the  periciiinial  a(>oneuro6i8  is 
wounded,  dittuse  suppuration  beneath  that  membrane  is  very  prone  to  occur  if 
strici  asepsis  be  not  maintained. 

Th«  pericranial  aponeurosis  or  tendon  of  the  occipito-fronlalis  muscle  i^ 
lirmW  attached  u\  the  fat  and  fascia  superficial  to  it,  whilst  it  is  very  I<K)seIy 
oannected  with  tlie  parts  underneath.  This  arrangement  is  often  of  great 
mrlce  in  protecting  the  skull  from  fracture,  especially  when  the  head 
ii  couight  between  two  solid  bodies,  as,  for  example,  the  wheel  of  a  cart 
the  ground  ;  the  scalp  is  then  torn  off  and  the  head  slips  away,  thus 
ping  further  injury.  In  suppuration  occurring  under  the  tendon  of  the 
frontalis,  the  pus  gravitates  to  the  most  de]x'ndcnt  parts  until  arrested 
attachments  of  the  aponeurosis.  These  attachments  are  as  follows  .■ — 
ritjrly,  the  fleshy  bellies  and  tendon  are  attached  to  the  superior  our\Tjd 
of  the  occipital  bone,  and  to  the  mastoid  process  along  the  line  of 
.ion  of  the  stemo-mastoid.  laterally,  the  aponenronis  is  thin,  gives 
to  the  att^tllens  and  attrahens  anrem,  and  in  front  of  the  ear  runs 
,  superficial  to  the  temporal  fastia,  to  be  attachi'<l,  like  it,  t^  the  zygoma ; 
H  graviuting  in  this  dia'ction,  therefore,  forms  a  liag  of  fluid  just  above 
le  lyguma,  never  extending  into  the  cheek.  In  front,  the  fleshy  fibres  of  the 
naele  are  blended  with  those  of  the  cormgator  supcrcilii  and  the  orbicularis 
ilpebranini,  while  in  the  middle  line  they  ai'c  continued  down  over  the  nose 
ito  thfjsc  of  the  pyrnmidalis  nasi ;  the  pus  under  this  part  will  therefore 
»l]ect  in  the  upper  eyelids,  and  in  a  p<^uch  over  the  root  of  the  niise. 
When  the  wound  is  too  tightly  olosod,  cither  by  sutures  or  by  a  pad  of  Hut 
lowed  to  stick  to  it  by  the  dried  blood,  the  serous  fluid,  necessarily  effused 
t  tbe  firet  few  hours,  forces  its  way  into  tlie  loose  areolar  tissue  beneath 
IB  pcrioranial  apr>neuro6is.  If  the  wound  W.  small  the  fluid  is  usually 
■orbMl,  and  healing  takes  place  without  trouble.  Frequently,  however, 
diflt«ndit  the  lynijih-Hpaces  and  decomposes,  and  thus  starts  a  Hpreading 
tflauimation  which  may  affect  the  whole  of  the  sul^poueurotic  areolar  tissnu. 
Ilia  Septic  cellulitis  comments  u.sually  alKiut  the  third  day  after  the  injury, 
ad  l4*rminate^,  as  such  inflammations  generally  do,  in  diffuse  suppuration 
id  -  ■  of  the  cellular  tiRsue.     The  scalp  itat'If  never  slouglis.  nnr  is  tbe 

BBr  i  ;  by  des-truction  of  it*i  periusLeum.  There  is  a  general  puffy 
ntttng  u(  the  sculp  and  tliHused  redness,  often  extending  over  the  face,  and 
ii  probablo  that  this  ntute  of  things  has  ollen  t>eeu  confounded  with 
ijlipeinir  and  baa  given  rise  to  the  idea  that  stitches  in  the  scalp  cause  that 
taM.    This  condition  is  frequently  fatal,  cspeoiallj  in  old  people,  nnleaa 
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actively  nnd  eflficitntly  treated  ;  death  occumng  either  from  septic  pobcminr, 
pyRjinia,  or  ejthnustion. 

It  iH  important  to  make  the  diagn<«is  between  cnrfiipclus  nf  tlie  scalp  od 
diQ'use  suppuration  IxMieath  the  pericranial  apttnenrosis,  as  the  truatmeatctf 
the  two  eouditiona  ia  very  diflerent.  In  erf/siftrins  there  is  a  chnnctenKae 
invasion  (t*ee  Chap.  XXXII.)  ;  the  redDe£t(  aud  Bwelhiig,  wheu  they  uppevoD 
the  face,  can  be  Heen  to  liuve  a  sharply  defined  niar^iu,  and*  they  spc^iHK 
extend  beyond  the  limitBof  the  pericranial  ajxinenrosis,  rLiichinj:  to  thi*  ihodo 
or  moutb,  and  yi^ry  commonly  involvinjr  the  i)inna  of  the  ear.  The  lymphittf 
glands  at  the  np|»cr  part  of  the  neck  are  swollen  and  tender.  In  Jrfi/uw 
cbUuIUu  bmJ!uih  the  aitonenroais^  the  swelling  docs  not  go  l>cyund  llie  limiu 
of  that  membrane  ;  the  bln?h  that  may  extend  Ijeyond  is  of  small  extent,  tod 
has  a  diflhsed  mar<:in  ;  the  pinna  of  the  ear  is  not  atTeoted.and  the  lymphifiie 
glands  are  not  awoUen. 

In  the  ilret  and  second  claascH  of  scalp  wounds  there  is  no  special  tendency 
to  cerebral  compIieatit>ns  of  any  kind  wheu  the  brain  is  not  injun^d  by  the 
same  violence  that  inflicts  the  wound. 

In  the  third  class  of  scalp  wounds  in  whioh  the  bone  is  exposed,  and  pcflupf 
dennded  f<jr  some  extent,  healing  as  a  rule  takes  place  readily  t^noajHi  if 
drainage  is  maintained  and  use[)sis  secured.  Should  a  part  of  tlu*  iujimd 
scalp  be  torn  away  or  slough,  and  a  portion  of  the  skull  be  exposed,  exfohntioB 
of  the  outer  table,  though  ]>robable,  does  not  necessarily  occur ;  for  in  nuaj 
caaeti  granulations  will  spring  up  on  the  exposed  bone,  which  still  reoein* 
vascular  supply  from  the  diploi*.  aud  thus  bealing  will  take  plooe. 

If   decomposition   of   the   discliarges  and  suppuration  occur  in  a 
layiug   bare   the   hone,  thu   patient   is  exposed  to   varioiUA  dangers 
diffuse  suppuration  beneatli  the  ajioneurosis.    The  bare  bone,  being  bathed 
septic  pus,  is  not  nnlikely  to  nccn^se.     Should  this  happen,  the  deail  portiiw 
sefmrates  in  most  ca^es  without  further  evil  consequences,  but  until  thn 
taken  place  the  patient  can  never  ho  r-onsidcred  out  of  daui^t-r.     I  'I 

tions  to  which  he  is  liable  are  caused  by  the  scpiic  matter  penctrif  _, 
outer  table  and  affecting  deeper  parts.  In  this  way  a  diffuse  septic  inflsrorai 
tiuu  may  l>e  set  up  in  the  diploir  (septic  osteomyelitis),  aud  shonld  this  happtfi 
deatli  from  septicaemia  or  pyieiuia  is  almost  inevitable.  After  death  iaff 
a  case,  on  chisellin^j;  away  the  outer  table,  the  diplm*  will  be  fouml  to  Ix; 
in  otVensive  pus,  and  the  large  veins  that  lie  in  it  will  l>e  «i'en  Ut 
aofteuing  thrombi,  portions  of  which  have  been  washed  on  into  the  I»Icirf 
itreani  and  given  rise  to  absceascs  in  the  Inngs  or  other  viticer.i.  All  funnx^ 
pyteuiia  and  septicaemia  are  met  with  in  these  nises.  and  the  syiuptomt  differ 
in  no  resp^'ct  from  those  whioh  occur  in  blood-pnisoning  from  .   '  nJi. 

(See  Chapter  XXXIII.)     The  older  writ^-i-s  (»n  SnrgiTy  hud  n-  u«d 

mHn'cIled  at  the  stninge  phentimenon  nf  hepatic  absrefiBCfl  following  stijrft^ 
hoad  injuries,  but  hud  genemlly  overlooked  the  ucourrencc  of  HeooaditT 
depofiita  in  other  organs  and  strnctures.  There  is.  however,  no  reawa  to 
I>clieve  that  he|Kitic  aliftc^sses  are  more  cnmmuu  in  pvicmia  aftrr  bcaii 
injurieii  than  in  that  arising  from  any  other  injury.  In  eightoi'n  CM* 
Pnescott  Hewett  found  the  lungs  stud(le<l  »ith  nh6ct.*Hse«  in  thirteen,  and  thr 
liver  in  three  ;  aud  of  thew  three,  in  i»n<'  case  only  was  the  liver  Rlone  MlKctcd. 

The  Bc(rf»nd  great  complication  of  scalp  wounds  exposing  the  bone  \%  diini- 
r.ranial  gv/tpuration.     It  may  occur  with  diffuse  Aejitic  inflamioatiou  of  tbe 
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ploe,  but  is  raorc  frcqueutly  met  with  independently  of  this.    The  pus  may 

situated  immediately  Iteueath  the  injured  boue  superficial  to  thedur.i  mut<!r, 

the  surface  of  the  hrain  beneath  the  duru  mnter,  or  more  deeply  in  the 

rebral  substance.     The  symptoms  and  treatment  of  tliis  complicatiou  wilt 

more  conveniently  considered  with  intracranial   suppuration  in  geooral 

p.  774  rt  yrq.) 

Treatment  of  Scalp  Wounds. — From  what  has  already  been  said  it  will 

\te  eviilcnt,  that  in  cjjs4S  of  wound  of  the  Rcalp  not  conipHcated  by  injury  to 

tbe  hrain,  the  osseittials  of  treatment  arc  to  avoid  retention  of  the  discliargcs 

,d  to  prevent  their  putrefaction.  In  all  cases  tlie  parts  around  the  wound  must 

shaved  for  a  sulticierit  distance.     Tbe  wound  may  then  be  plug^aKi  with  a 

(ece  of  spoufTf  soaked  in  some  efficient  autiseptir  fluid,  carboHc  acid  lotion 

1  in  20),  or  perchloride  of  mercur}'  (1  in   1.000)  bein^'  the  ])e8t,  while  the 

Ip  around  it  and  the  remaining  hair  are  washed  with  hot  water  and  soap,  or 

nsred  with  a  weak  solution  of  ammonia,  and  uftenvards  thoroughly  soaked 

the  antiseptic  fluid.     If  there  be  arterial  hcemorrhaj^'c  it  may,  if  slight  in 

jonni,  be  arrested  by  the  pressure  of  the  dressing,  the  firm   brme  beneath 

ffordin^  excellent  c(nint.er-pressnre.     Should  the  bleedinj^  he  more  free,  the 

eU  must   l»e  secua-d  by  ligature  or  torsion.     In  doing  this  some  trouble 

y  Iw  caused  by  the  deusity  of  the  tissues  in  which  the  vessels  are  lying. 

ould  other  means  fail,  or  not  be  at  hand,  a  pin  may  1^  passed  beneath  the 

ery,  and  compression  made  over  it  by  a  figure-of-S  suture.     The  scalp 

■  >-rn  cleaned,  and  the  bleeding  stopped,  the  wound  itself  may  again  be 

ti  ../cleansed  with  the  antiseptic  h»tion  and  its  edges  brought  together. 

|[|n  doing  this,  strapping  should  not  be  used.    It  seldom  adheres  well  on  the 

|3alp,  and  tends  to  shut  in  the  discharges.     In  small  wounds,  as  the  rigid 

iiiisiiEs  of  the  scsilp  have  little  tendency  to  gape,  the  mere  pressure  of  the 

Iresyrinij  will  bring  the  ctlires  in  contort,     in  larger  wounds,  silk,  horse-hair, 

ir  silver-wire  sutuixs  may  be  insertwl.   The  use  of  sutures  has  been  deprecated 

b>- many  Sui>reons  in  injuries  of  the  scalp,  as  tending  to  favour  eryBi(iolas ; 

Undoubtedly,  much  mischief  will  arise  if  the  wound  be  stitched  up  too  closely 

fend  septic  matter  accumulate  in  it,  and  in  small  wounds  sutures  are  generally 

■■■■Dessar)',  but  in  extensive  Ulcerations  they  cannot  be  dispensed  with.     In 

^^^njnrity  of  cases,  dry  dressings  will  be  found  most  efficient.     The  Avound 

haj  >)c  sprinkled  with  iodoform,  and  a  large  pod  of  iodoform  wool,  salicylic  wool 

ailk,  gal  nlombntth  gnnze  or  wool,  or  some  other  dry  absorbent  antiseptic 

prc|)aration,  may   be  applied,  and  secured  with  a   bandage,  an  to  exert  a 

fntrdemtcly  firm  clastic  pressure  and  to  retain  the  separated  parts  in  apposition 

ftnd  at  jwrfect  rest,  while  at  the  same  time  the  accumulation  of  discharges  is 

prvvrnled.     Draiuage-tuln'S  are  seldom  ro<iuired  if  too  many  stitches  be  not 

i  in.     Such  a  ilressiiig  may  frequently  be  left  untouched  for  a  week  or  ten 

U  the  end  of  which  time  union  will  be  i)erfect.    The  indications  for 

ing  it  earlier  nre  n  smell  of  iiutrrfuction,  a  rise  of  temperature,  |)ain,  or 

y  swelling  of  the  scalp  lx>yond  the  dressing.     The  patient  should  l>e 

Y  purged,  binl  kept  at  rest  on  a  rather  low  diet :  any  cerebral  symptomj* 

Ibst  occur  being  trtatL^d   in  accordance  with   the  jirincipleii    Uid    down   in 

dttccosing  tniuiuutic  atfectitms  *if  the  brain.     In  thin  way,  uniou  will  very 

probably  take   place  through  the  greater  portion   of  the  iujuivd   surface; 

ibouil  it  not  do  ho,  however,  or  shtjuld  any  part  slongh,  granuUtions  spring 

Dp»  ftnd  repair  goes  on  with  surprising  rapidity. 
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It  frequently  hA]>poa8  that  the  sculp  is  bniised  aud  Incerntecl  a 
woaudL*d  :  and  verj*  commouly  u  lur^  flap  of  iritefmmcnt  is  etripppd  uff  the 
skull,  and  is  thrctwu  down  over  the  face  or  car.  Id  tbew  caBcs,  advaatai^  ii 
taken  of  the  great  vitality  of  the  ecalp.  However  extensively  faioented  tbii 
may  be,  however  much  it  may  l>e  t>cgrimed  with  dirt,  it  iaa  •;«i)drn  ruk  Q 
surgery  not  to  cut  any  portion  of  it  away,  but,  after  shanng  the  biukl  aod 
ligaturing  any  bleeding  vessels,  to  clean  it  thoroughly,  tind  replnor  th«  flap  in 
its  proper  position. 
Should   suppuration  occur  beneath  the  pericrunial   aponGnroais   in  cob- 

wquenee  of  the  nnti.scptic  tn^-tiiment  baring 
failed,  and  the  wound  \m\^  too  tightly  eltaed, 
active  and  etficient  treatment  is  ix^oi^myto 
save  the  patient  from  the  dang<;r«  of  teptM> 
lemia  or  pytemia.  As  soon  as  pain,  villi 
some  swelliug  round  the  wound  nnd  elc^ 
of  temperature,  raises  a  suspicion  that  di 
inflammation  is  sprending  fVom  the  woani 
all  di'essiiigR  should  Ik*  removiHl.  It  wiJ) 
frequently  U*  fcmnd  that  Un-  rdjrfa  of  thf 
wound  are  adheriug  to  each  other;  if  thk 
1)e  the  case,  they  must  be  Beparuted  vitli  • 
director,  when  a  small  quantity  of  tfatfl 
ofl*ensive  pus  fTetjUontly  e80a|>ea.  A  fumea- 
tation  of  (toric  itcid  lint  or  itulicylic  wool 
may  then  Ix;  applied,  and  covered 
with  oil-silk,  and  over  this  a  sheet  of  cotton  wool  and  a  bandage. 
rnu(»t  be  changed  about  every  four  liour<^.  In  most  cases  this  treatiMdl 
will  1x!  succesaful  in  arresting  the  unhealthy  inHammation,  but  sbonM  il  UA 
nnd  the  cellulitis  extend  more  widely,  it  will  \}o  necessary  tii  moke  fn« 
incisions,  reaching  through  the  pericranial  aponeunwiH  wb-  inflaa- 

malion  has  extended.  Before  doing  this  the  bend  must  l>c  • '  ,  ;  shAV-«d« 
without  which  cleuntiness  is  impossible.  It  in  more  esseniiiU  that  this  sbuoU 
be  done  in  women  even  than  in  men,  however  nmch  they  may  object,  at  tb<*ir 
hair  is  longer.  The  iucifiiona  should  1%  each  nlMjut  one  inclt  in  Ittigth,  aikI 
»bould  vary  in  numl)er  according  to  the  extent  of  tin*  miseliic-f.  Thi-y  raitft 
})0  carefully  planned  so  as  to  avoid  the  mam  urtcrica  (Vi^.  i9o).  After 
bleeding  haa  been  arrested  hot  dressings  must  bo  applied  as  before  defvribrd. 

Simple   erysipelas  after  a  scalp   wound   presents   nothing   special   in 
treatment. 

AVheu  the  skull  itself  is  extensively  denuded  in  (-onse<juemv  of  tbe 
cranium  being  stripi^ed  off  the  subjacent  Iw-ne  toj^tlier  with  a  flap  of  tba 
it  does  not  uece8S4inly  follow  that  necrosis  and  exfolintinn  of  the  exjiosed  bos' 
wilt  occur.  The  flap  uiust  be  laid  do^\'n  on  the  denuded  oaseoos  aorCaoSi  ^ 
which  it  may  possibly  contract  adhesion  Uirough  the  medium  of  granulation 
The  treatment  of   intracranial   suppumtion  will   l>e  coniid«red  lue  Ql 

(p.  ::4). 


Pfg.  iOO.— Il««d  »}tnwffig  Units  for 
inclsiou  Id  IHAuw  C«UQUtl«  lw< 
UtttJl  UiD  r»rlCiniiUll  ApiiiiLiinrniR. 


nutnuxB  or  tux  bkuxo^ 


Tbcw  poiWM  great  interest,  not  so  much  front  the  leaicoi  of  the  bone  iU^- 
OS  f^om  its  frequent  complication  with  injury  of  the  bntn  nod  iU 
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BFluB  cerabral  coroplic&tion  may  cither  be  produw^d  bj  direct  injury,  the  frag- 
pnenti  of  the  Fractured  bone  compressing  or  wounding  the  brain  ;  or  it  may  bo 
[the  result  of  concussion  or  laceration  of  the  bruin  by  the  same  violence  ihat 
[caiuee  the  fny*ture. 

[    Brxding-in  of  the  Cranial  Bones  withoit  Fiuctcre  is  an  accident 

UmIi  may  occur  in  infants  and  yonng  children,  l>efore  the  bones  of  the  skull  are 

HBpletely  oesitied.     In  several  instances,  the  displaced  lx>nc  has  been  raised 

or  aflpiration  with  an  india-rubber  sucker.     Hut  no  harm  comet*  of  leaving  the 

bone  depressed,  as  it  will  jfenerally  recover  its  proper  level  in  time. 

Contusion  ok  thk  Cuaniai.  Ronks  without  fracture,  ix!ca.sioned  either  by 
ordinnrr  direct  violence  or  by  the  obiique  impact  of  bnlleta,  is  a  very  aerious 
injury,  more  particularly  when  complicated  with  wound  of  the  walp.  In  it. 
tlR're  are  four  nourcea  of  dantrer.  any  one  of  which  may  be  followed  by  a  fatal 
result :  viz.  :  I.  Necrusis  of  the  i^art  of  the  l>oue  struck,  lending  to  exfoliation  of 
the  out«r  table,  or  to  separation  of  the  whole  thickness  of  the  cranium  and 
exposure  of  the  dura  mater  ;  2.  Suppuration  under  the  bone,  between  it  and 
the  dura  mater  ;  :i  Pyaemia  with  secondary  vinccral  abscesses,  con9e4|neut 
on  KM  ppuration  of  the  diploe  around  the  necrosed  point  of  hone,  and  septic 
thromb^ig  of  the  cranial  veins, — a  condition  to  which  reference  has  already 
lieeu  maiie  :  and.  4.  LaceiiLtion  of  the  brain  immediately  beneath  the  point 
struck,  or  at  the  corresponding  spot  on  the  opposite  side  of  the  brain.  The 
former  condition  occurs  only  when  the  blow  is  very  violent,  sudden,  and 
limited  to  a  small  area,  as  when  the  skull  is  grazed  by  a  bullet.  Under  other 
tircumRtances  the  chief  laceration  is  always  on  the  opposite  side  of  the  brain. 

Tiie  fullowin^r  Btatement,  taken  from  the  records  of  the  War  Department  of 
tbc  Unite*!  Sttttes  ai'my,  jrives  a  good  summary  of  the  result*  of  gunshot  con- 
tuaioas  of  the  skull  without  fracture,  or,  at  any  rate,  in  which  the  fracture  was 
limited  to  the  inner  table.  In  many  of  these  there  was  withont  doubt  some 
•FUfierlicial  laceration  or  bnuRin«r  of  the  hraiu. 

Of  ;S:;n  cases,  .'lii  died*  17.S  were  disabled^  100  rucuvered.  The  deaths  arose 
from  haemorrhage,  2  ;  tetanus,  4  ;  pytemia,  A  :  dysentery  and  fever,  8  :  com- 
preeBuin  from  blood  or  pus,  17  ;  various  intracranial  injuries,  ii).  These 
injuries  ap|>eare<l  Ui  be  most  dangerous  in  the  temporal  and  frontal  r^ona, 
^XkA  least  m  in  the  occipital. 

Amongft  the  173  disabled,  the  following  complications  are  specified  as  the 
of  the  disability  : — 

Persiat^nt  fmin  in  ihc  head,  10  ;  paralysis  of  linihs,  more  or  less  marked, 
SS  ;  impairment  of  vision,  lU  (wounds  mostly  in  the  fhmtal  n^jjion)  :  impair- 
Tnent  of  heariu;*,  14  (wounds  mostly  in  parietal  and  temporal  rej^ions^but  8f>me 
"friintjil  ft&d  aonie  occipital)  ;  epiiepny,  ;i  ;  iummity,  10.  Vertigo,  giddiueaa, 
«iad  dizziuMs  were  some  of  tlie  ciimmonest  complaints  amoug  pensioners. 

PRACTVRKS  OF  Tll£  SKULL  are  invariably  the  result  of  external  violence. 
*Thta  mar  act  (iirtdly  in  breaking  and  splintering  the  patt  strnck,  the  fissures 
^ft«n  ett«tDdinu  t4»  a  cousidemble  disUinc*!  and  <letaching  large  portions  of  the 
••kali  :  or  the  vi<tlen<e  iimy  act  in  an  imiirtrt  munner,  producing  the  fracture 
either  without  being  apf»Iied  immetliately  to  the  cranium, or  else  at  an  opposite 
iMTt  of  the  skall  to  that  which  in  struck.  Thus  the  bikte  of  the  skul]  may 
lie  fnctnreil  by  the  shock  communicated  to  it  wfien  a  jjerson,  falling  from 
«  height,  strikes  tiie  ground  heavily  with  his  feet.  A  somewhut  doubtful 
Yariiiy  of  indirect  fracture  in  which  the  lesion  oi.-cur6  at  a  [>ointof  the  «kull 
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rtpi)ositc  t<}  thitt.  which  ha&  1k*(.mi  slniuk  has  received  the  name  of  Kredint 
Coiitrccoup. 

Fracture  by  Contrecoup  line  \)C\i\\  de8cril)ed  by  some  Sarcreoni  ai  <•( 
fre(|iifnt  wcunvme,  whilst  it  ha*i  betn  denied  by  others.  Aran  hiiddowni* 
au  Absolute  rule  thtit  all  liR&urcd  fractures  without  exception  sLnrt  from  thp 
poiut  in  the  skull  to  which  the  riolenoe  hn«  been  applied.  Kvcrr  b<*piUil 
Sur^^eon  must,  however,  occiisioually  have  met  with  fiaeures,  Mpociallr  in  tW 
t^iin  parts  of  the  hose  of  the  skull,  which  could  not  be  traced  to  the  fioint  id 
the  vault  which  directly  receive<l  the  injury,  thoujrh  such  cascAiire  undoabtrdlY 
rare.  Moreover,  it  must  nut  be  ctmcluded  at  once  that  Nucb  fimra  irt 
the  result  of  w?i//-frow//.  A  man  may  receive  a  violent  blow  on  the  fniDttl 
bone,  woundinjj:  the  scalp,  and  the  Ihicture  may  lie  found  in  the  iwiijiitsl 
region.  In  such  a  ease,  it  often  happens  that  the  fissure  was  n^dly  • 
a  blow  on  the  back  of  the  bead  received  in  fallinj?.  In  other  coa^* 
tlie  itfiticnt  falls  directly  on  the  vertex  and  fractures  the  i»a8e  of  the  skoll,  Uw 
(Vaciiire  is  often  caused  by  the  weight  of  the  body  communieaieii  throot'h  tin* 
vertebral  column  to  the  condyles  of  the  occipital  bone.  It  hu*  been  sljflwa 
experimentally  hy  C.  Hell,  Bruns,  and  I'Vlizel,  that  the  skull  poe*Rt'Mw«  a  ooo- 
aiderable  dej^ree  of  ehisticity,  and  that  when  a  victlent  force,  such  as  a  l>ln« 
acting  on  a  considerable  e.\U.*nt  of  the  surface,  or  pfmerful  premnro  is  appW'l 
to  it.  it  undergoes  an  alteration  in  shape  not  merely  at  the  point  struck.  t«t 
as  a  whole.  There  is  a  ahorteuini;  of  the  diameter  corresponding'  to  tlie  dim- 
tiou  of  the  force,  with  lenjrtheniny  of  the  other  diameters.  Tlnis,  a  fom- 
applieil  tu  the  vertex  tcMuls  to  shorten  tlie  vertical  di.imeter,  and  tooittSF* 
ourrcspondio^  lengthening  of  the  uutero-posterior  and  transvetw  diaa)B(«r% 
A  skull  in  this  way  8quei2od  out  of  shape  may  yield  at  the  weakeat  part^tful 
:i  tissare  may  thus  lie  formed  at  a  point  remote  from  that  U\  which  the  linv 
Wtts  applied,  atthonirb  much  mort*  commonly  the  blow  detemiirii'ii  tlic  staitin^ 
point  of  the  li(wuri'.  That  the  fissures  in  u  fnirtnrcd  Hknll  may  wtuiUr 
gn]>c  at  the  moment,  and  clo^  again  as  soon  as  the  force  oeaaca  tu  act*  is  OOBI* 
aionally  proved  by  the  presence  of  foreijni  bodies  tijErhtly  ^raaf>ed  In  ihfl*- 
Thus,  hairs  have  been  found  firmly  held  in  the  cracky  and  Hofrmanci  roooidi 
a  cose  in  which  a  fold  of  dura  mater  was  nipped  in  a  fissured  Irnottirt.  Tbt 
rendint;;  force  thus  exerteil  by  the  cfiinpressiun  of  the  skull  in  one  din^ion  soi 
its  elon;^'af'ioii  in  auulher,  expliiins  more  readily  than  any  other  theory  ih<' 
distance  to  which  a  fissure  often  extends,  and  the  way  \\\  which  it  freqorotJT 
follon's  for  a  certain  distance  along  the  line  of  a  sutun',  entering  the  aolid  liw 
again  when  the  suture  uomes  to  an  end.  and  also  the  fact  that  a  foramen,  r^<^ 
the  foramen  m<i^''num,  oflers  no  imfjediment  to  the  extension  of  the  fmcture- 

In  certain  case»  the  thin  orbital  platOH  of  the  fn>ntal  boue  bavr  Us<n  fi>as'i 
to  be  fissured  utter  violent  blnws  on  the  back  of  the  hf^tul,  and  in  thrsc  it  \>» 
tieen  suf^gi'sted  that  the  fractures  n'sultetl  from  the  impact  of  the  brahi  «b- 
staiicc  driven  apiinst  the  l>onr  liy  the  forc^*  of  the  blow. 

If  nil  these  ditTereiiL  forms  of  fract^^.•  be  excluded,  bat  little  ialeftciiat 
needs  the  theory  of  cantrecot^  for  its  explanation. 

Althoti;.'h,  therefore,  Aran's  mle.  that  all  fissures  radiati^  fVitm  Ihe  piMnt 
struck,  is  not  aljsolntely  we  urate,  yet  it  is  so  nearly  true  Utat  it  fonnatbe  betf 
guide  we  haw  to  the  course  of  a  fracture.  Thus,  if  wo  iiava  dear  efidttoi 
that  a  man  has  a'oeived  a  blow  on  the  parietal  eminence  and  lie  ham  pnfvt 
bleeding  from  the  nose,  we  may  reasonably  conclude  that  the  fraoture  ivsghly^ 
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|M>iuLs  to  u  line  ilrawu  fnmi  the  point  struck  to  Ibc  cribriform  plate.  In 
uihitT  luy  caiv  in  rnivcrsity  College  Hospital  the  patient  had  received 
a  violent  i»low,  not  cimaing^  a  wound,  on  the  rijjht  ocoipital  rcjrion,  and  was 
ble(-<ling  freely  from  the  left  ear.  Soon  after  adraission  the  reapiratiou  l>ecauie 
jjnpfttly  einbanuBsed  without  any  signs  of  treucral  compression  of  the  brain. 
Following:;  Aran's  rule,  the  diasrnoais  made  was,  that  a  fissured  fracture  t-rosBed 
the  fonuuuu  ma<rnum,  and  that  extravasutod  blood  was  preBsin>^  on  the  medulla 
bltJU^uta  ;  a  uoncluaiou  whieh  wais  confirmed  by  the  post- mm- (nn  examination. 
FlMSURKD  PitACTinE. — An  ordinary  undepressed  foactuze  of  the  skull 
Huists  in  a  fissure^  sometiuies  single,  at  other  times  starred,  extending  often 
n  considerable  distance  through  the  bones,  radiatinj?  sometimes  across  the 
all,  and  in  other  teases  completoly  detaching  iti*  upper  from  its  lower  part,  or 
E  anterior  from  its  ]>03terior  segment.  In  some  rases  the  fracture  extends 
lo  one  of  tile  sutures  ;  and  in  other  insuinces,  which,  however,  are  very  rare, 
e  RUtnn.*8  are  separated  without  any  fracture. 

A  tissun'd  fracture  usually  results  from  direct  virilcnce,  but  is  also  the  only 
rm  of  fracture  that,  can  be  supposed  to  arise  by  conhefoup.  A  fissure 
ivcs  rise  to  no  si^^ns  by  which  its  diapnosis  can  be  etTected,  and  often 
L-afies  detection  altogether,  more  jMirticularly  when  the  scalp  covering  it  is 
kt  wounded  :  or  when  so  large  a  c^nautity  of  bhiod  is  extravasated  as  to 
ndor  it  impossible  for  the  Surgeon  to  feel  tl»e  subjacent  bone.  If,  however, 
V  scalp  covering  the  injured  bone  have  been  wounded,  the  existence  of  a 
lu'tun*  may  be  ascertained  iiy  rnnninj;  the  finger-nail,  or  the  end  of  a  probe^ 
rer  the  exposed  surface  of  the  Iwne.  or  by  seeing  a  fissure  which  remains  filled 
ith  blood  after  wiping  the  surface,  or  frtiin  whicJi  blood  may  be  freely  oozing. 
A«  the  whole  imjxirtance  and  danger  of  fraotiut;  of  the  skull  depend,  not 
fM>u  the  injury  that  the  bone  has  sustained,  but  on  the  concomitant  or  secon- 
is  of  which  the  conteuiS  of  the  cranium  may  Ix^  the  seat,  no  special 
is  required  for  the  fractore  itself  when  simple  and  undepressed,  the 
nrgoon's  whole  attention  being  directed  to  the  injury  that  may  have  been 
iflirte<l  on  Uie  brain  or  scalp.  Should  the  fnurture  l>e  com^iound  the  patienfs 
R^  must  be  completely  shaved  and  cleaned  as  before  described  (p.  '\^\  and 
ir  wound  should  then  Iw*  carefully  cleansed  with  carbolic  lotion  (1  in  20),  or 
pri^hioride  of  men^ury  (1  in  loOli),  and  some  efiicient  antiseptic  dressing 
[»pliod  (p.  Tt^O).  The  patients  safety  de{jcnds  to  a  great  extent  u{>on  the 
tY:!rentioa  of  dcf^mposition.  In  all  fissured  fractures  there  is  Decessarily 
»mv  blood  cxtravaBab6<l  between  the  dura  mater  and  the  bone,  as  well  aa  in 
'  ' .  8Upi)0siug  the  fracture  to  Iw  in  a  part  where  this  exists.  If  this 
.:4jd  blood  should  decomjKJse,  the  pjitient  would  run  all  the  dangers  of 
ippuration  l»etween  the  dura  mater  and  bone  or  septic  inflammation  of  the 
iploti.  MttPcover,  it  is  always  possible  that  the  dnm  mater  may  be  torn  even 
raeoth  a  simple  fissure,  though  fortunately  this  is  rare.  iShould  this,  however, 
ttve  taken  place,  and  doottrnposition  of  the  discharges  occur,  tlie  danger 
r  septic  nieningilis  setting  in  is  Very  great :  and  should  this  happen,  the 
Btti  of  the  patient  is  a  certain  consequence, 

^B^flgh  t-he  most  important  precantiouary  measures  for  guarding  against 
^^^■jkion  of  the  brain  and  its  membranes  are  doubttcsa  those  intended  to 
^PErBeptic  processes  in  the  wound,  yet  other  measures  shonld  on  no 
^bot  be  neglected.  The  head  should  be  shaved  if  this  has  not  already  l>een 
ooe  in  dretting  the  wound,  and  cold  may  be  applied.    This  can  easily  be  done 
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over  the  curltoHc  ^uzu  dressing  or  over  the  carbolic  oil.  bnt  it  can  harllj  t"* 
effir;ientlv  employe*!  over  iodoform  or  aftliryllc  w»x>l :  and  thi«,  |X'rhap8,  in  •"«? 
oii»i08  fonuB  HQ  objection  to  t.licir  tisp.  ('fire  m\^?^  ulways  \y^  taken  Dot  U> 
soak  the  dresfiin^  with  water  oozing  through  a  hulf-piitrid  bladder  ;  th<*  IImIia* 
rubber  ice-cap  sbould  be  used  when  possible,  or  if  that  be  not  At  hand  r  com- 
mon BfH>np(^bttp  will  answer  the  purpose  fairly  well.  The  lK>wel8  shoald  W 
well  opened,  and  the  mom  kept  eool  nnd  '[uiet.  Should  any  wymptomi  ^rf 
inflanimation  of  the  brain  make  their  apin-anince,  free,  and  if  newl  be,  n-jiwitwi 
bleedinj:  is,  i^erhaiw,  of  more  service  tlian  any  other  meann,  antl  should  nevrr 
be  omitted,  except  in  feeble,  very  younjr.  •^►r  aj^ed  subjects. 

Simple  fissured  fractures  of  the  vault  of  the  skull  in  infants  and  joun? 
rhildnm  art',  in  rare  cafies,  followed  by  the  forication  of  a  fluctuating  tnmour 
nnder  the  swiip  amtaininp  eerehnt-Kpinal  fluid.  Sneh  caainhave  Jjueu  recorOnI 
by  \V.  llaward,  R.  V.  Lucas,  T.  Smith.  It.  .1,  <^Kllee  and  others. and  P.  S.('oniw 
has  gu<r<rti8ted  the  name  of  Traumatic  Cephalhydrocele  fcr  the  <*t»ndi 
The  tumour  becomes  tense  when  the  rhilil  cries,  and  oau  t>e  ^liti^htly  dimm 
by  preesnre,  bnt  not  without  causing  some  signs  of  cerebral  distnrbaDce.  lo 
most  cases  it  pulsates  distinctly,  syuchronously  with  the  heart.  The  tumonr  1im 
Dsually  appeared  soon  after  the  injury,  and  has  often  been  mistaken  ac  flrK  for 
a  ceplialhienmtoma.  According  to  Conner  abtnit  half  the  reeordwi  cjumi  Hitb 
recovered,  but  the  patients  have  ))een  lell  with  mnre  or  less  marked  irritsbilitv 
of  temper  or  other  signs  itf  cerebral  mischief.  The  remainder  died  sooner  nr 
later,  usually  with  symptom!)  of  meningitis,  hi  a  few  cases  the  child  has  brvn 
the  subject  of  chronic  hydnx^ephalus,  although  iu  this  condition  the  titiaoc<) 
and  ex[>Anded  cranial  bones  lieing  at  the  same  time  prcterunlurally  clastk*  iAd 
mobile,  are  seldom  fractured.  In  one  case  however  that  was  under  my  tart, 
a  hydnx^phalic  child  fell  fntm  the  top  of  n  boose  on  to  its  head,  and  »>• 
tained  a  long  fracture  through  the  left  side  of  the  skull,  but  witl  ..ilp 

wuund.     Shortly  after  the  accident,  a  large  sofk  fluctuating  t  ii«i 

under  the  scalp  opposite  the  line  of  fracture  :  and,  xm  this  l»eing  tapped,  aboot 
three  ounces  of  cerehro-spiual  fluid  were  dmwn  oJT.  This  operatloo  »» 
repeated,  but  the  child  diini  about  ten  days  afler  the  injnry,  with  hcmipli^ 
of  the  opposite  side,  and  coiivulaioDS. 

In  the  fatal  cases  a  fissured  fracture  has  been  found  most  commonly  \v,^ 
parietal,  temponil  and  frontal  regions.  In  several  the  fracture  wnsgapinf  to 
the  extent  of  half  an  inch  or  more,  and  in  these  the  Jiiargtns  of  the  Smh* 
seem  to  have  been  absorbed  and  not  merely  to  have  been  •eparatod  ^ 
intracranial  pressure.  In  all  cases  the  dura  tnaler  was  torn  in  the  line  "^ 
the  fissure,  a  conditi^m  which  is  not  to  be  wondered  at  when  we  oonwlrt 
the  firm  adhesion  of  that  membrane  to  the  boui*  iti  young  chitdrta.  Ii> 
a  majority  of  the  cases  the  bmin  subntanct*  beneath  the  lissure  WM  tb» 
lacerated,  and  in  some  even  to  tliv  ejcteut  of  opening  up  the  dflteendtnc 
cornu  of  the  lateral  sinus.  In  theM<  caei's  there  can  Ims  no  duulA  that  l)^ 
fluid  in  the  tninotir  is  derived  from  the  subarachnoid  space.  The  if^ 
ni^it  of  this  condition  is  very  unsatisfactory,  and  inun  the  evidence  befot» 
us  it  seems  much  better  to  leave  the  tumour  lo  nature  unlcm  it  linratcut 
to  give  way.  which  does  not  seem  a  common  aceidrnt.  The  COmour  iwy 
then  be  aspirated,  and  if  thi^  fails  to  do  any  giKxl,  us  it  probablr  will,  a  mS 
pinu-turr  may  hi;  made  and  a  tine  drainage  tulK'  int^rtrd  as  a  hist  re«mn:r. 

FuACTCnK  OF  THK  Base  OF  TiiK  Skvll.— The  most  serious,  and  indnda 
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very  oomraonly  fatal  farm  of  fnuitare  of  the  akuIK  is  thnt  which  extendi 
thnujgh  it«  lHi»e.  It  mav  owMir  in  thref  wava.  K  It  is  usimlly  cruised  hy 
iJircct  viulcnco.  tie  hy  a  full  nr  a  blow  upon  tho  vertex  or  side  of  the  head, 
produciujj  a  fniuture  \s\iw\\  e?;tetids  frum  the  point  fttrnck  acroas  to  tlie  base 
r>f  the  skull  (p.  1^2),  2.  It  may  possibly  take  plooe  ob  the  reaalt  of 
etrrtireroup,  the  blow  beings  received  on  the  forelieod,  liofik,  or  side  of  the  head, 
and  the  jnr  of  the  hones  expending  its  j^i-ealest  ^-^u|e^ce  on  and  fmctiirinjr 
the  boso  of  the  skull  ;  althoncrh  as  l[>efore  stated  (p.  l'l-i\  there  ia  but  little 
(evidence  of  this  form  of  fracture  ;  and  ;t,  by  the  impact  of  the  spine  a^inet 
tile  condyles  of  the  occipital  boue  causing  a  fracture  that  radiates  from  the 
foremen  ma;;num.  Thi«  kind  of  fracture  of  the  tKine  is  well  illustrated  by 
the  annexed  cuts  tFifrs.  iHK  il»:?),  taken  from  yiatieuts  (»f  mine  who  fell  from 
a  heiglit  on  tlie  head.     The  eH'eota  will  vary  according  to  the  character  of  the 


it.-^|*l(ntrrtn&  <»f  (iIkvw  Of  Inn  V>n»- 
I  itC  skull  rnitii  Full  •■It  1fetl«ni, 


riB.9M,— Fneliirv  ••(  bii.i»  (•;-  Fall  on  Vrrtr*. 
nr4h  CotMljl*^  hmkoQ  oil  and  <lrlv«B  hi. 
Vcri«k  WB^  Amui^I 


on  which  the  person  fall8.     If  bard,  us  on  stune,  the  \'ertex  will  be 

in,  and  if  there  Iw  fracture  of  the  bsHe,  it  will  be  (tccasioned  in  the 

way.     If   the   hea<l   Btrikt.*«i   soft   ground,   the   body   will   be   violently 

against  the  l^ase  of  the  skull,  and  the  third  variety  of  fracture  may 

occasioned  by  the  fnrce  of  the  impact.     One  great  danjrer  in  fracture  of  the 

•Haw  from  the  concomitant  mjury  to  the  brain,  cither  by  direct  lacenitiou 

by  the  cxtravnsntion  of  blood  on  its  under  surface.     The  important  nervous 

•tilrvs  that  lie  dii'cctly  ujw'n  the  parts  of  the  sknll  that  Hi*e  broken  are  specially 

ibl*?  til  Injun',  and  free  linBraorrhaffe  often  takes  place  from  a  torn  sinus  or  a 

upiunnl   eepcbml   artery.     Another   dan^r  of   e*pml    importance   is  septic 

imin^tis,  which  is  a  cause  of  death  in  a  eoUHidcnible  number  of  theae  cases. 

oocurreuco  ia  explaiited  by  the  fact  that  a  very  lar^*  proportion  of  all 

-  «if  the  We  of  the  fikull  are  comiMiuud.    All  cases  which  implicate  the 

ui  witli  rupture  of  the  menil»r.ina  tympani.  all  lho«e  which  tVaiHure 

w  basilar  proceaa  and  tear  the  mucous  membrane  at  the  upper  part  of  the 
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pharynjc,  ajiiJ  nil  tlu»e  implicatinf^  the  sphenoidal  einns  anr]  the  cribrifonn 
phitc  of  the  ethmoid  arc  compound  fractures,  and  are  eijnwfd  t«i  all  tlw 
n(t:ident8  to  which  th(»8c  iiijnriefi  an;  liable.  A  jjcmI  example  uf  tln-wijia 
which  such  injuries  iimj  prove  fatal  occurred  in  a  case  under  my  care  in  Ik71 
The  patient  waa  a  woman,  aged  twenty-seven,  who  foil  from  &  fint-fl'Xir 
window  into  the  street  l>elow.  She  received  a  violent  Idow  on  the  (■«. 
fnicturinjj  the  upper  and  lower  jaws,  the  zygomatic  archeij^  and  the  na*! 
Iwmes.  She  soon  recovered  consciousness,  and  Khowed  no  sijrns  of  senoitt 
cerebral  injury.  However,  on  the  second  ilvk"^  symptoms  nf  meninj^tis  i»el  m, 
and  on  the  third  day  she  died  comatose.  The  pvKt-mmttm  examination  siiovfd 
the  usual  si^^ns  of  septic  nienin^tis,  and  the  souive  of  the  mischief  was  foantl 
to  be  a  small  puncture  of  the  dura  mater  made  by  a  triungular  (Vn^m-nt 
of  the  thin  bony  roof  of  tlie  sphenoidal  sinus  which  had  bectmie  (iMftlMB^ 
vertically,  opening  up  the  sinns  below  by  tearing  the  mucous  rocndKiM- 
The  fragment  wa»  isolated  by  the  branches  of  a  fissured  fraciore  which 
extended  backwards  from  the  frontal  bone,  but  at  no  other  part  w»  ilie  rim 
mater  iDJured.     The  brain  showed  snperficial  bruises  in  the  fri^ntal  lobes. 

Fractures  of  the  Riwe,  thoufjh  very  fretpiently  fatal,  are  nut  invarUblr  *i. 
Not   only  does   it    (x^easioually   hiippon    tlmt  patients  with   uU  the  «ig»&  uf 
fracture  of  the  base-  <if  the  skull  make  a  complete  recovery,  but  in  the  d 
Museums  8|iecimcn8  illustrative  of  rej>air  after  this  accident  may  be  met 
Thus,  in  the  MuBeum  of  the  Royal  College  of  Surgeons,  there  it  the  ikul) 
person  who  lived  two  years  after  a  fractui-e  (»f  this  kiud. 

Signs. —  Knicturc  of  the  base  of  the  skull  is  very  commonly  Huapeotod  \ 


V\^  2n0.— Pmetunuf  BuwnrslntU  pntrlnff  bul  I17  iQJw;  *»  HnlMllft. 


symptoms  indicAtire  of  serious  injury  to  the  brain  speedily  follow  a  «^«» 
blow  upon  the  bead.  Those  jwrt*  of  the  nervous  centn's  that  are  mt**  ns' 
|)ortant  to  life  arc  more  liable  to  injnry  in  this  than  in  other  fmcturv*  "f  th^ 
f-kuU  ;  the  same  violence  thill  uccuHiona  the  fracture  injuring  tlie  ci»nt!g«^«* 
imrtious  of  brain,  or  lacerating  some  of  the  large  venous  einusca  at  thr  bn*-  <* 
liie  skull,  and  thus  giving  rise  to  abundant  intnuT&nial  cxtmvimtitta  ^ 
blood.  The  patient  whone  sktdl  is  n-preH<inted  in  Fig.  i'y:J  died  from  injnry  ►' 
the  me<lulla  oblongata  and  haemorrhage  int<»  its  substjuice  ;  a  riaiult  whk^K** 
banlly  b«?  wonclerid  at,  when  the  splintered  condition  of  the  margin  </"* 
fonimeu  magnum  is  taken  in  ci^nsideratiou.  There  was  no  otKcr  «*»»* 
injury  to  the  brain.  After  a  short  |H>riod  of  unconaciousmvs,  the 
became  noisy  and  talkative,  and  was  somewhat  troublesome  on  his  way 

d,  but  almost   immediately  after  admission,  hia  respintioo  and  pt^ 
to  fail,  and  he  died  in  half  an  hoar  or  less  from  the  tuue  of  the 
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The  sig:u8  of  fracture  of  the  imse  of  the  skiitl  will  necvsRarily  vary  acconiiug 
the  seat  of  injury.  Wheu  the  (issuri?  exttiudfl  tlirou<;;h  the  anterior  fonsa, 
there  may  be  extnivasatiou  nf  blood  into  the  orbit  or  beneath  the  conjunctiva, 
or  free  haemorrhage  from  the  nose*  When  tt  impliratea  the  middle  fossa^ 
Mere  is,  very  frequently,  fmcture  of  tlie  petnma  portion  of  the  tenipoi*ul  hone. 
■rith  rupture  of  the  tym|miiic  raerabi-ane,  and  then  there  will  be  bleeding  or  a 
»atery  discharfrr  from  tiio  ears.  When  thf  posterior  fossa  is  the  scat  of  frac- 
ture, the  sit^HB  are  more  cquivtM^al,  In  wttme  caRcs,  however,  diKwloration  of 
^e  skiu  from  extravawited  hlood  behind  the  mastoid  process  and  at  the  back 
the  neck,  when  there  Ims  been  no  direct  injury  in  that  situation,  niay 
dicate  the  situation  of  the  fissure. 

There  are  two  gij^^nfi.  the  occurrence  of  which,  separately  or  together,  affords 

nmg  presumptive  evidence  of  the  existence  of  this  kind  of  fracture  :  1.  The 

.'Ape  of  Blood   from   the  interior  of  the  Cranium  throtigh  the  earn,  nose, 

«•  into  the  orbit ;  and  2.  The  Discharge  of  a  Serous  Fhiid  from  the  Ears, 

ind    occasionally   from   othrr    parts   in   ronncotion   with    the   base  of   the 

^ulJ. 
I.  The  occniTence  of  Bleeding  from  one  or  both.  Xars  after  an  injury  of 

lie  liead  cannot  by  itnelf  lie 

tonaidercd    a   si^n   of    much 

mportance,   as   it   may   arise 

W)m    any   violence  by  which 

the  mombrana  tympani  is  rnp- 

bnred,  or  the  cartilage  of  the 

)inDa    separated     from     t!ie 

>oue,  without  the  skull  neces- 

hardy  being  fractured.   If,ho\v- 

ever,  the  hsemorrhage  be  con- 

iiderahle,  trickling  slowly  out 

of  the  external  auditory  meatus 

fn  a  continuous  stream  :  if  the 

blood  witii  which  the  exttirntil 

ear  is  filled  pulHuU*  :  and  more 

rspecialiy  if  the  bleeding  last 

for  three  or  four  hours  and  be 

issociated  with  other  symptoms 

indicative  of  serious  mi8<!hief 

ivithin  the  head,  and  \f  it  have 

)een  occasioned   by  a  degree 

of  violence  sutticient  to  fracture  the  skull,  we  may  look  npon  the  haemor- 
rhage as  strong  evidence  that  a  fracture  of  the  base,  extending   into   the 

)etrouB  portion  of  the  temporal  bone,  has  taken  place,  and  that^  perhaps,  one 

»f  the  venous  sinuses  in  itK  neigbl)ourh(»ad  is  torn  (Fig.  2m).     The  evidence, 

lowever,  is  only  presumptive;  it  is  not  powitive  as  to  fracture  of  the  base 

of  the  skull    through   its   petrous  ]»orfcion,  nor   iudeed  («f  any    intrneranial 

injury  whatever,     (.'upions  hreniorrhuge  from  the  ear  to  the  extent  of  mnny 

Hmces  has  been  known  to  occur  from  a  fracture  of  the  anterior  and  inferior 
mrt  of  the  meatus  anditonua  externus,  in  cimsequcnee  of   the  condyle  of 

the  lower  jaw  being  forcibly  driven  up  against  it,  the  jaw  itself  having  been 

fractured. 


Flii.  i\H.    Fmclure  of  Tpmimnil  Dobb  puMliig  Uiroiiffb  tlw 
1*}  niiMnniii  and  t«uii)g  tliR  MFntngenl  Arlmy  (A> 
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BflBmorrliage  into  the  AreoXaf   TisBue  of  tli«  Orbit  and 

giviiij;;  rise  to  extensive  eccliymusia  of  the  lid,  |:>oaeil»ly  with  pnttnision  </  il» 
eyehull  itself,  often  ocmmponii^s  fracture  of  tlie  orbitul  plntr  of  the  fmnia) 
Ume.  The  e<'ch}'mo8is  that  otMMirs  in  these  ausee  arises  from  the  tiltnui*mu( 
blood  fntm  the  interior  of  the  ykull,  throii^rh  the  fracture,  into  the  lw«t 
areolar  tinsae  adjacent  to  the  injured  hone.  It  differs  remarkably  in  appeir- 
aiit;p  fioni  an  ordinary  "  black  eye."  In  the  latter  ca«e.  the  extruvaaatMi  \MiaA 
lies  in  the  siiU'utuneous  ti&Hue  immediately  beneatli  the  skin,  and  jiOiDtUBc* 
the  skin  of  the  lids  is  also  bruised,  irivin<r  them  a  rutldi«h-pm*pl«  ookiar: 
bnt  the  blood  does  not  find  its  way  to  the  subconjunctival  ti^nie.  Ijcini?  thut 
off  by  the  attachment  of  the  palpebral  ligament  to  the  mar^n  of  the  orim. 
In  the  ecchymosis  from  fracture  the  extravasated  blood  advanoea  from  th** 
orbit,  and  is  shut  off  from  the  sulx-utaueous  tissue  of  the  lids  by  tlie  palpelcM 
ligament,  while  it  readily  find;^  its  way  beneath  the  conjunctiva.  In  the  vautt 
•everu  cases  the  lids  may  Ui  tense,  preatly  swollen,  and  of  u  I)liii8h- 
colour.  the  subconjunctival  tissue  may  k*  distendetl  with  bloird.and  the  e, 
distinctly  protruded.  It  is  only  when  abandant  that  subconjunctiral  hiciii»r- 
rbafve  is  of  any  value  in  the  diagnosis  of  fracture.  X  small  extravaaation  any 
be  the  result  of  a  direct  blow  on  the  eyeball,  or  a  conjunctival  veaael  niayhaT' 
rnptnrod  <inrin«;  the  violent  exertion  which  may  have  accumpaniiii  th' 
accidfut.  In  well-marketi  cases  the  ha?morrhajre  may  \rc  venoutt  t»r  artenuL 
When  venous,  it  probably  arises  from  a  fracturc  implicating  Uie  Ixidy  of  thr 
sphenoid  bone,  and  tearinjr  the  wall  of  the  cavernous  sinus.  Wh*,aj  urlurial 
it  may,  as  Hewt- tt  has  shown,  be  the  forerunner  of  a  circumscribed  tnmmado 
iincniism  c»f  thu  nrl^it. 

Blocding  from  the  Nose  or  Mouth  may  of  coaree  arise  from  lUijr  injur; 
of  tbese  parts  without  the  skull  bein^:  implicated  ;  yet  in  9ome  cam  ^ 
fracture  of  the  skull  the  hsemorrhage  proceeds  from  the  interior  of  lli^ 
cranium,  diRtugh  a  fissure  in  the  roof  of  the  nasal  fossa  ;  it  then  indicsitfA 
fracture  through  thci  ethmoid  and  sphenoid  Iwnes.  In  a  fwitient 
died  five  weeks  after  an  injury  of  the  head,  acvompanicHl  by  ■ 
the  noae,  a  fracture  was  found  extending  across  one  orbital  ptitle  of  tb( 
frontal  bone,  and  separating  its  articulation  with  the  ethmoid,  (q  thkioMP> 
the  nature  of  the  injury  was  suspected  from  tlie  fact  of  the  noee  iteclf  hsTisir 
been  uninjured  by  the  blow,  although  the  haemorrhage  f^om  it  was  T?ri 
Considerable  and  continuous  :  for  it  is  in  the  quantity  and  duration  of  ^ 
h;t*ui(>rrlmtre  that  its  value  as  a  diagnostic  sign  consista. 

Voaaiting  of  Blood  may  occur  in  these  case^,  fmm  the  blood  httitf 
found  it^  wiiy  throuj^h  the  fractured  ethmoid  or  sphenoid  dowTi  the  none  tw 
throujtrh  the  postorior  narea  into  the  pharynx  and  stomach.  The  romiW* 
blood  is  dark,  grumous,  ami  mixed  with  the  conteuLs  df  the  atomacb.  U 
some  mrv  casc^,  in  which  the  [nitrous  portion  of  the  IcmiMjral 
friH'turi'^d,  and  the  middle  ear  ojiened,  liut  without  injury  lo  the  lyw 
membrane,  no  Idceding  from  the  external  ear  ensues,  but  the  blood  taxspi 
into  the  pharynx  through  the  Eustachian  tube.  In  some  ca^sea  there  nay  ^ 
a  combination  of  these  different  signs.  Thus,  in  a  patltut  of  mioe  at  tb» 
hriHpital,  there  whs  haiinorrhuj:u  it»to  the  Irft  orbit  ttn<i  fron»  tJir*  left  nwtP^ 
witli  copious  vomiting  of  lilood,  and  blveiling  from  the  right  «ir,  following  • 
blow  u|Miu  the  fon^hcad.  The  diagnosis,  which  was  verified  after  death,  *••* 
iro  of  the  skull  extending  through  the  left  orbital  plate  of  Uie  fhntti 
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,  the  ethmoid,  and  pmbably  the  s])lienoid  on  that  side,  &ud  i\  fracture  of 
he  petrous  portion  of  the  right  temporal  Iwne. 

2.  Tlie  Discharge  of  a  thin  Watery  Fluid  from  the  interior  of  t4ie 
kutl  sometimes  occurs  ;  and,  when  it  does,  it  is  the  moflt  certain  si^n  of 
^tnre  of  the  base  that  we  possess.  Although  the  occurrence  of  a  ditti*liar^ 
rom  the  ear  after  certain  injuries  of  the  head  had  been  observed  by  Van  der 
Fiel,  O'Hallorau,  and  Oeane,  in  the  early  part  and  middle  t»f  the  laitt  century, 
atteutioti  was  paid  to  the  sulijecfc  by  later  sur^icsd  writ*»r8  ;  and  it  appi'urs 
have  U'ea  compietely  lost  si'^rht  of  until  LniiuMer,  in  1839.  acrain  directed 
be  attention  of  Surgeons  to  this  interesting  plienomenon.  Sin(%  this  period. 
t  has  often  l)cen  observed  and  attentively  studied  ;  and  the  nature  and 
ouroe*  of  the  diftchar^e  have  been  particularly  investigateil  by  Laii^Mer, 
/hflftsaig'nac,  Robert,  Outhrie,  and  Prescott  Hewett.  The  distrbarge  usually 
kefi  place  through  the  ear,  but  it  may  occur  from  the  noec  ;  I  liave  seen  one 
BstaD(*c  of  this,  and  Robert  mentions  another.  Still  more  rarely  it  takefi 
we  from  a  wound  in  the  scalp  communicating  with  the  fracture.  Cases  of 
bis  kind  haveUtn  described  by  Hey,  OH'allajrhan,  Robert,  Hewetb^  and  other 
rgeouR.  Oue  such  instance  was  communicated  to  me  by  one  of  the  pupiln 
University  College,  a  few  years  a^o.  A  boy  received  a  wound  on  the  Iw'k 
the  head,  with  a  depresned  and  comminuted  fracture  of  the  skull.  On  the 
ineteenth  day  after  the  rc-ceipt  of  the  injury,  a  larpe  quantity  of  serous  fluid 
gan  to  escape  through  the  wound,  and  continued  to  do  so  profusely  until 
kb  death  from  coma  four  days  later. 

This  watery  discharge  is  an  exceedingly  valuable  though  most  serions  sign  ; 
ind  Rol>ert,  who  investigated  the  phenomenon  with  much  closeness,  stated 
tat  the  cases  in  which  it  happens  always  terminate  fatally.  This,  however, 
an  emjr  ;  for  a  numbti-r  of  cases  have  occurred  at  University  I'oUegv 
ospital  and  elsewhen^,  in  which  adult  patients  Recovered,  althoujrh  many 
Oet  of  Huid  were  discharged  from  the  ear.  It  is  usually  associated  with 
rmptoms  indicative  of  serious  injury  to  the  base  of  the  brain  :  Imt  to  this 
ere  are  also  exceptions,  for  I  have  seen  it  in  cases  of  injury  of  tbc  bead 
laccompanied  by  any  severe  cerebral  symptoms.  Generally  it  occur*  in 
oang  pe<>pk'.  Robert  says  that  it  does  so  invariably  ;  but  Hewett  states  that 
moBt  of  the  instances  in  which  he  has  seen  it  the  patients  were  above  thirty 
of  age.  In  one  of  my  cases,  the  patient  was  lifty-cight  years  of  atre  : 
d  in  six  other  instances  in  which  I  have  observed  it,  the  patients  were  all 
dnita.  In  all  cases  of  recovery  that  I  have  witnessed,  some  deafness  of  the 
from  which  the  discharge  occurred  has  i>een  left,  though  this  does  not 
to  b«*  an  invariable  con8e(|uence  of  the  injury. 
TIw  Qitnitfihj  of  fluid  that  is  thus  discharged  is  always  very  considerable, 
«  pillow  usually  becoming  soaked  by  it,  which  may  be  the  first  thing  to 
cnol  attention  to  it.  It  is  often  necessary  to  keep  a  piece  of  fl|Ktng«  or  a 
iedf^  of  lint  against  the  ear,  in  order  to  prevent  the  fluid  from  wetting  the 
mtient  as  it  tricklf^  out ;  and,  if  a  cup  l>e  s'l  placed  as  to  collect  it,  an  i>unce 
two  will  sjurdily  accumulate.  liaugier  states  that  he  has  seen  u  tumblerful 
barged  in  a  short  time,  and  as  much  as  twenty  ouni-es  has  lieen  known  to 
pfiuri'd  out  in  throe  days.  The  flow  ii  usually  continuous  for  several  days, 
r  which  it  (-eaaes.  At  Hrxt  the  flnid  that  is  discharged  i»  usually  tiuged 
tb  blooi],  but  this  stton  ceases,  and  it  then  tlowH  clear.  \i»  pht/riiral  and 
kal  charactfrt  arc    those   of  a    perfectly  clear,   and   watery   fluid,   of 
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low  specific  gravity  f  lO07-ft),  containing^  a  considerable  quantity  of  chlohdc 
of  sodium,  witii  a  little  aIlmnio«e  in  solution,  uud  tnicea  of  a  substance,  known 
as  pyrofrttecliin,  which,  like  sngar,  re<liices  copper  salts.  The  fluid  is  not 
coa^lalile  by  heat  or  nitric  acid. 

The  Source  of  this  Discharge  ha<t  lieen  the  subject  of  much  spectdatioD. 
hut  the  chaiiu-ters  of  the  lluid,  and  the  laroje  quantity  in  which  it  somctinw 
escapes,  prove  it  to  be  undoubtedly  the  cerebro-Ppiniil  fluid.  I.angier'«  theory 
thtU  the  discharge  consistfi  of  the  eenim  of  the  lilood  filtered  throuorli  a  crack 
in  the  Uuie  has  nothiug  to  support  it.  The  large  quantity  of  the  fluid,  aod 
above  all  the  fact  that  it  occneionally  escapes  from  the  nose,  demonfitrate  thi- 
fallacy  of  the  view  that  it  is  furnii-hed  by  the  internal  ear. 

In  order  that  thu  tiuid  be  discliarped,  the  membranes  of  the  brain  must  bite 
been  torn  opposite  the  (intlct  by  which  it  is  poured  forth,  in  such  a  way  as  tn 
open  up  [hi'  puhfira(*hnoid  space.  This  has  actually  been  ascertained  to  be 
the  caBc,  by  carefully  condnctcd  dissections.  When  it  is  dischar;i;ed  thron|b 
the  ear,  the  lacemtion,  as  Urnirit  has?  remarked,  must  have  extended  throogh 
tlie  pi-oloujration  of  the  artichnoid  which  aurrounds  the  auditory  ner\'e  iu  the 
fiitenial  auditory  cauuK  When  it  ia  poured  out  through  the  nose,  the  frftctoiv 
has  probably  extended  throii^di  the  cribriform  plate  of  the  ethmoid  lioue, anil 
laid  o])en  the  aniclmoid  surroimdiR;;  the  filaments  of  the  olfactory  nen'e. 

The  diagnostic  va!ue  of  watery  discharge  from  the  ear  varies,  uccordipg  U> 
Prescfltt  Mewett,  with  its  rehition  to  the  hsemoiThage  which  may  occar. 
He  4iivides  cases  of  watery  discharije  fn>ra  the  ear  after  injuries  of  the  head 
into  three  classes.  In  the  first  cla^s,  the  discharge  is  watery  from  the  fint. 
and  abiindnnt,  being  jircccdid  l)y  lit  tic  or  no  blood,  and  beginning  immediateh 
after  the  accident.  This  is  undoubtedly  cerebro-spinal  Hnid,  which  escapes 
thi'ough  a  friK^ture  of  the  petrous  bone  impliCEitiug  the  internal  auditory  canal. 
In  the  second  class,  there  la  copious  imd  prolonged  bleeding  fix»m  tbe  ear. 
folKiued  by  the  watery  discimif^^i'.  Here,  t<io,  there  is  fracture  of  the  pi?tn>us 
lione:  Init  its  exact  situation  is  iincertuiu.  In  these  ca«es,  the  diagnosis  vilt 
re.«t  upon  the  prolonged  liaimorrhage,  rather  than  on  the  watery  discharge- 
In  the  third  class,  there  is  but  little  bleeding  after  the  injury,  and  the  ff&tm 
discharge,  which  is  variable  in  quantity,  varies  also  in  the  time  of  its  appear- 
ance. In  these  cases  the  diagiHisis  must  remain  doubtful.  Hewett  raeutioiis 
two  cases  which  oenun-ed  at  St.  George's  Hospital  in  which  a  copious  watoj 
discharge  flowed  from  the  ear.  In  neither  of  these  was  any  f ractore  of 
the  petrous  [xjrtion  of  the  temporal  bone  found  after  death.  In  one  the 
membrana  tympani  was  ruptured,  and  the  cavity  of  the  tympanum  ««s 
**  intensely  vascular;"  in  the  other,  "the  discharge  was  connected  with  a 
fracture  of  the  lower  jaw  just  l>elow  the  condyle :  the  lower  fragmeut  had 
perforated  the  wall  (if'tiie  meatus  auditorius." 

The  Facial  nerve  miiy  he  so  injured  by  a  fracture  of  the  petrous  portion  (rf 
the  temporal  bone  us  to  Itecome  paralysed  at  the  time  of  die  accident.  Bnt 
more  frequently  paralysis  of  this  nerve  does  not  come  on  until  a  later  juried, 
about  the  second  ur  tbiixl  week  after  tlie  injury,  and  disiippears  after  lastinj; 
abont  a  mouth.  This  transient  facial  jaralysis,  accomiumyiug  some  fracttiM 
of  the  base  of  tlie  skull,  has  been  attributed  by  ilartshalt  to  the  presBorcof 
inflammatory  exudation,  which  gradually  becomes  absorbed  as  the  fraoWK 
imites,  and  thus  the  compression  of  tlie  nerve  is  i-emoved  after  a  time, 

Treatment.^hi  the  treatment  of  fracture  of  the  base  of  the  skull  it  most 
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DoL  lie  for;rotteu  thut  whem.'vt.'r  hleeilinK  appears  externally,  tiie  fracture  in 
coniponnd,  Hud  that  decomposition  of  tlit' disclian;eH»  with  consetiuent  septic 
IDcnin>;tti8,  foniis  one  of  the  greatest  daiigt.>ra  of  the  case.  Fortunately,  Jinw- 
Ifver,  in  a  lar-jjc  prop«3rtion  of  cases  the  dura  mater  is  imaot,  and  consequently 
the  danger  is  greatly  diminished.  In  fractures  implicating  the  ethmoid  and 
iphenoid  Umes,  with  ha^morrhajfe  from  the  nt>sc,  little  can  l)e  done  to  prevent 
decomposition  ;  but  the  nasal  fossie  may  he  washed  out  with  some  antiseptic 
iolntion  to  remove  decomposioj;  flota  or  discharge,  and  some  iodoform  should 
be  blown  into  the  cavity  as  hi^h  up  as  possible.  In  fractures  atVeetin^  the 
^mptiuum,  with  rupture  of  the  membranu  tympani,  the  prevention  of  decom- 
pjosition  ifl  more  lu)|ii'fn),  although  the  Eustacjiian  tube  communicating  with 
die  upper  f»art  of  the  pharynx  causes  84_»me  degree  of  uncertainty.  Yet,  a«  it 
is  lined  with  ciliated  efuthelinm,  it  is  quite  possible  that  the  causes  of  decom- 
pof»ition  may  not  reach  the  fracture  by  that  route.  The  ear  should  in  such 
lases  be  carefidly  syrinjced  out  with  u  solution  of  carbolic  acid  in  water 
(1  in  HO),  after  which  some  iodoform  may  be  blown  nn  t^  it.  It  may  then  be 
plugged  either  with  antiseptic  gauze  or  wr>ol,  a  large  drcftsins:  of  the  same 
ittiaterial  bi'ing  applied  over  the  side  of  the  head  The  sjrrinjjing  must  be 
gently  done,  and  the  caH>olic  sotutkui  should  not  be  too  strong,  or  it  may 
caase  some  inflammation  in  the  miildle  ear.  The  dressiug  must  be  changed 
•6  often  as  may  be  necessary.  In  other  respects  the  treatment  of  fracture  of 
the  base  of  the  skull  must  be  conducted  on  those  general  pnncifdes  that  guide 
Bs  in  the  management  of  simple  fractures  of  the  cnLnium,  such  ns  ice  to  the 
•haved  head,  a  calomel  purge,  low  diet,  and  absolute  quietude  in  a  darkened 
,  In  many  cases,  the  brain  is  so  injua*d  in  its  most  vital  parts  that 
y  death  is  the  result.  Wlicn  recovery  takes  jilace,  it  is  necessarily  slow 
[•And  liable  to  retanlation  from  meningitis  of  an  acatc  or  subacute  and  chronic 
chu  rooter. 

l>Ki>KE.<^EP  FiucTDRK  OK  THE  Skitll. — It  occasionally  though  very  rarely 
ns  that,  in  consequence  of  a  blow,  a  portion  of  the  skull  is  depressed 
out  being  fractured,  and  even  without  any  serious  cerebral  s)mptoiOH 
<»ocarring.  Snch  depression  without  fracture  can,  however,  occur  only  in 
«bildreu,  whose  skulls  are  soft  and  yielding.  In  adults  it  cannot  happen 
withoDt  the  occurrence  of  partial  or  incomplete  fracture.  Many,  if  not  all, 
of  the  MO-called  '*congenitiil  depressions"  that  are  met  with  in  the  skull  an.- 
the  result  cither  of  violence  inflicted  on  the  cninium  at  birth,  usually  in 
liDStniment-nl  lalK>urs,  or  of  falls  and  blows  upon  the  head  in  early  infancy. 
Such  deprewions  are  smooth,  concave,  and  Humetimes  symmetrical,  and  present 
fery  different  characters  from  the  irregular  outline  of  an  ortlinury  fracture. 
They  never  preH^'Ut  the  characters  of  a  fissure  ;  there  ia  no  such  thing  us  a 
ouiigcnital  fissure  of  the  skull. 

In  the  Zhagnosis  of  depressed  trrictur&,  it  is  important  to  remember  that 
^t  apiMtriMit  deprcfisii'U  produced  by  an  extravasation  under  the  scalp  may 
HiniUtc  this  injury  very  closely.     (.See  p.  71ti). 

▼arietiefl. — Depresficd  fractures  of  the  skull  may  either  l»e  simple,  withont 
nouud  of  llie  scalp  :  comp<tuud  ;  or  comminuted.  In  the  majority  of  cases, 
vhctlior  the  fracture  be  nimple  or  c<»m[KJund,  there  is  comminution  of  the 
boD«  ;  the  fragments  being  {wrhaps  driven  into  the  Itruin. 

^metimiii,  th(»ugh  very  rarely,  the  •xtsmai  tabl«  ulone  is  depressed  and 
driron  into  the  diploid.    Over  the  frontal  sinuses,  it  may  be  broken  in,  as  1 
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ImvB  wrn  happen  from  the  kick  of  a  horse,  without  the  inner  Uhle 
Alntervd,  nr  any  bud  consequence  en»uinir. 

Tilt*  inner  table  may  Jm;  fractured  witlmut  any  apparent  ittjury  U)  thr 
oottr  table  ;  urnl  it  may  not  only  be  so  fractured,  hut  a  pfirtion  of  it  mayU 
dqucMcd  without  the  outer  table  beint^  injureil  (Figa.  21»7, 2fi»8). 

In  all  ordtfiary  dejircKsed  fractures,  tmth  tables  are  depn'SMsd,  but  Um 
internal  table  is  splintertnl  to  a  greater  extent  than  the  extenial  un«.  Thti  a 
(Specially  the  case  when  the  fracture  is  the  result  of  j^unshot  injury,  or  when 
it  has  been  occasioned  by  blows  with  a  poiuted  weap«>n,  as  the  eud  of  a  |>wt, 
m-  ■  Inrjre  nail,  or  the  sharp  angle  of  a  brick.  In  these  latter  fniotorpm 
constitutf!  the  dangerous  variety  termed  Pnnctnred,  the  outiT  tublc 
OMrelj  perforated  or  fissured,  whilst  the  inner  is  splintered  into  nutneroM 
frijrra*'t»ti»,  for  the  extent  of  a  sfjuare  inch  or  more.  This  eplini 
of  the  inner  lamina  of  the  skull  to  a  f^reater  ext-ont  than  the  oi 
ttttraetei.1  much  attention,  being  (»f  eunsiderable  practical  niomenc.  Il  iioftiB 
Miid  to  be  owing  to  its  being  more  brittle  thau  the  exU^'mal  table. 
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however,  1  do  not  consider  to  l)e  the  only  cause,  for  if  the  force  be  appUd  ^^ 
che  oppt-»site  direction,  the  outer  table  will  be  fonnd  to  be  mon?  extaiBTth 
Hplintercd  than   the  inner.     It  is  seldom  that  we  have  an  (tpf>orlanitJi  f^ 
(sxamining  8U(rh  a  case  ;   but,  some  years  ago,  a  man   was   lu-ougbt  t^^  t^ 
Hoepitiil  who  had  dischergcd  a  pistol  into  his  month  and  npwardt  thnraiEb 
tlie  bmin.     The  bullet  had  perfomtcd  the  palate  and  p(i.*yu«<I  out  at  theoppfl 
part  of  the  cranium,  near  the  vertex.     On  examiniui;  the  state  of  ihe  UiOA 
it  was  found  that  the  outer  table  of  the  skull  was  s]>Hntered  to  a  consi 
{rreatcr  extent   than  the  inner  one,  showing  eUnrly  the  influence  of 
dirttrticn  of  the  fractnring  force  (Figs.  29fl,  Sllfi).    This  ewe  led  mt*  tonisb 
further  experiau-nts  on  the  dead  buly  ;  and  T  fitund  tliat  the  outrr  lafalr  i 
always  more  fpliutfred  when  the  blow  is  struck  from  the  inside  of  the  tM 
outwards.     Tcinun,  us  the  result  of  numerous  e\p*»rimente  by  firing  bttM 
and  driving  point<^>d  boiiies  through  the  skull,  came  to  the  same  codqIiumd  tiktf 
under  alt  circumstances  the  aperture  of  exit  is  the  larger.    Tbi«  effect  if  pr^ 
duixni  by  thrive  causes  :  1st,  the  bullet  or  pointed  instmroont  Iii«e«  •timti  oi  iu 
moment  tun  in  pitssing  through  the  first  tal)le  with  which  it  com**  Id  oooort* 
— *H  thus  dfna  not  make  so  clean  a  puncture  in  the  wcond ;  2ndljr,  tf  th«  i 
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t>lunt  b<Mly,  aiich  as  it  bullet,  ifc  drivcrf*  before  it  fnipracntB  of  thu 
k  pfi88es  throiifrh,  and  thus  the  a{MTtuiX}  of  exil  is  made  by  Uio  ball 
jli'a^mento,  and  the  blow  bein^  more  diffused  splinters  the  second 
I  widely  ;  lastly,  the  tiret  table  penetrated  is  well  BupjM»rted  by  Lh»! 
lite  the  secomC  6Upp«>siD^  it  to  be  the  inner,  has  only  the  imperfect 
f  tlie  soft  brain.  That  this  last  is  an  important  cause  we  xwxy  see 
amiliar  illustration  of  driving  a  nail  through  a  board.  If  the  l^oard 
orted  on  its  under  side  the  nail  will  probably  carry  l«.'fure  it  lar^ge 
^m  that  surfaee  afi  it  passes  through  the  wood.  Hut  if  the  same 
ipported  on  a  blof'k  of  wood  and  the  nail  driven  through,  then  the 
ff  exit  will  be  as  small  as  that  of  entry.  It  occaaionallr  happens  a^ 
{lof  sabre  or  hatchet  cuts  on  the  head  that  a  longitudinal  incised 
crurs,  in  which  the  outer  table  is  uterely  notched,  whilst  the  inner 
tered  along  the  whole  liue  of  the  blow.  This  is  in  point  of  fact  an 
uuctured  fracture,  and  the  wide  area  of  splintering  of  the  inner 
to  the  same  cause  a«  when  a  nail  is  driven  in.     In  other  cascr. 


Pig.  tflW.— Utcmml  Table  I>i;pne»«ed  a 

ion  of  the  skull  is  completely  sliced  off*,  banging  down  in  a  flap 
Ip,  and  exposing  the  brain  or  its  membranes. 

il  and  very  important  kiud  of  punctured  and  depressed  fructnre  ir 

jlch,  by  the  thrust  of  a  stick,  umbrella,  or  uther  hiunt-endcd  body 

rbit,  the  orbital  plate  of  the  frontal  Imue,  or  the  cribriform  lamella 

moid,  is  perforated,  and  the  dura  mater  or  brain  w<»unded.     In  such 

IsBomotimes  no  obviona  external  wound,  the  stick  having  {Missed  up 

topper  eyelid  ;  and  it  is  conceivable  that  the  same  result  might  be 

Ven  by  a  thrust  up  the  nostril.    Death  rcsulta  cither  fn>m  wound  of 

ions  sinus  and  intnicranitil  extmvaaution  of  blo<Kl,  <»r  from  septic 

kCepliatitis  following  (he  wound  of  the  dura  mater  and  brain. 

ly  important  to  observe  that  ihs  inner  table  mat/  be  very  fjtenjsivebj 

icf  i1^}trt:i»eiU   trii/wut  any  fracture  of  the  outer  table.     Of  this 

I   injury   twenty  ciiaes    are   recordwl  as  having  ha])f>ened   in  the 

civil  war.     One  recovered,  the  diagnt^i*  U'ing  made  by  tindiog 

•d    iuuer  table  in  a  seqaeatrum  which  wiw   removed.     The  rent 

rauial  mischief,  and  the  diagnosis  was  not  made  during  life. 
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Most  commonly  when  the  inner  tnb!e  is  thus  fractured  or  deprcBsed  Ihe  ooUr 
tabic  is  iissured.  Thi*  acoompiinyiug  cnU  (  FifW,  'JUT,  21)8),  taken  fmrn  phoKh 
graphs  of  a  preparation  in  the  Anny  Medical  Museum.  Washiri 
a  Cttfto  of  extensive  gunshot  fracture  with  depression  of  the  iuu-  r 

left  parietttl  bone  without  fracture  of  the  external  table.  The  patient  waaitncic 
obliquely  on  the  side  of  the  head  by  a  musket-tmll,  whit-h  inflicted  a  icalp* 
wound.  There  was  no  sign  of  cerebral  disturbance  until  two  iLiya  iftw 
the  injury,  when  symptoms  of  compression  set  in.  The  skuU  wiw  carefnliy 
eiamined  thwjugh  the  wonnd  for  fnw-tnrc  :  none  could  Im  fnund.  The 
symptoinH  of  coma  increased  and  proved  fatal  on  the  tenth  day,  when  thr 
inner  table  of  the  left  parietal  bone  was  found  exteu-Hivdy  atarred  Aod 
depressed  {Fig.  21»H),  without  any  fracture  of  the  out(rr  tiible  (Fig.  S97), 
There  was  a  wound  of  the  dum  mater  and  an  alMcea§  iu  tlie  cen.>bml  bemi'i^cn 
— in  fact,  all  the  appearances  and  seifuences  of  an  onliimry  "punfturtd 
fracture.'*  This  c^se  demonstrates  clearly  the  possibility  of  exteoHire  frkctatv 
with  depression  of  the  inner  table,  whilst  the  outer  remains  nnbn»keii. 

The  SymptoiuB  of  a  depressed  fracture  of  the  skull  are  of  twn  kinds  r  iha« 
that  arc  dependimt  upon  the  injury  to  the  bone,  nnd  th<»9e  that  n«ult  fnitoUtf 
concomitant  enmpreasioa  or  looenition  of  the  brain. 

When  the  sculp  is  not  wounded^  the  depression  may  sometimes  bo  felt ;  bol 
very  c^.tnimonly  it  is  masked  by  extravasation  of  blood  about  it.  In  all  caseiof 
doubl,  tvhen  nymptoms  of  com/frt'SHion  of  Uw  brain  esist  (p.  745),  an  iadflOD 
should  be  inadethruugh  the  scalp  at  the  seat  of  injury,  and  tl  j 
examined.  When  there  is  a  wound  in  the  scalp  c^irumitnic  > 
lure,  the  Sur^'ou  detects  at  once  the  existence  of  depression  and  ooedi 
by  examining  the  l>onc  with  his  finger  throujch  the  wound.  When  tije 
that  are  depressed  are  impacted  and  firmly  lockeil  t^ijjether,  so  as  Co  form 
unyielding  mass,  symptoms  of  compression  of  the  bniin,  to  a  more  or  )m 
marked  decree,  may  result.  Hul  if  the  fracture  be  very  extensive,  aud  tlw 
fragments,  though  somewhat  depresi^ed,  lie  loose,  and  If  they  be  yielding  isA 
do  not  exercise  a  continuous  pressure  ou  the  brain,  it  occasionally  happen 
that  the  symptoms  of  compression  are  entirely  wanting,  ami  no  cerebitl  dis- 
turbance eomes  on  for  some  days,  even  thout^h  the  injury  btf  rery  eiUniiTt 
A  man  twenty-four  yetirs  of  age  was  admitted  into  L^niversity  <*ollege  iIoi(|iit>l 
tiaving  been  struck  on  the  forehead  by  the  aharp  edi^eof  a  (|m>it.  ThefnalBl 
Itone  was  extensively  comminuted,  twelve  fragments  being  noiKivod,  SBil  tW 
dura  mater  being  exposed  to  a  considerable  extent ;  yet  no  b«d  iymptoiv 
occnrred  (mtil  the  ninth  day,  wlien  inflammation  of  the  br^in  and  iCa  HMD- 
branes  sc^t  iu,  aud  he  speedily  died. 

In  i*ther  eaaea  again,  more  csi>ecially  iu  children  and  young  (tenoD^to 
whom  the  bones  are  soft  aud  yielding,  fracture  with  dcpreaiion  may  txhUW^ 
cuMisiderable  extent,  without  any  symptom  of  compression  l»eing  {irodiiGai-' 
thv  patient  living  with  a  portion  of  his  skull  ^tcrmanently  boaten  ii.  I 
have  several  times  seen  perH4>nB  in  aft<.T-life  with  large  flat  depreaaiMil  (^ 
the  skidl,  tilt'  result  of  injuries  sustained  in  childhood,  who  presented  noOKV 
of  cerebral  disturliance.  It  is  rare,  however,  to  meet  with  a  reoeot  otfe  cf 
depressed  fracture  in  the  adult  without  signs  of  oompremitm  of  thehniS' 
But,  though  rare,  it  is  not  impossible  ;  and  (ireen  mentions  a  caBG  of  •  ma 
whose  skull  whjs  depressed  to  the  extent  of  the  bowl  of  a  dcsaert-spoatu  witbopt 
any  symptoms  of  compression. 
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When  the  sit^iiH  of  compression  are  well  marked,  it  must  not  be  a«Bumed 
the  pressure  caused  hy  the  depressed  frngraents  of  bone  is  in  all  (.'uses 
the  sole  or  even  the  chief  cause  of  the  syniptiims.     It   i8  mearcely  possible 
ft  man  to  anfTer  from  n  severe  depressed  fntcture  without  serious  bruisiug 
id  laceration  of  the  brain  substance  l>eneath  and  a  more  or  le^  extensive  iu- 
inial  extravasation  of  blood.     Both  these  conditions  are  important  factors 
prodncinjf  tlie  symptoms.     The  celebrated  case  S4i  often  quoted,  in  which 
ine  trephined  »  man  who  hud  been  n ncxinstMoiis  for  thirteen  months  after 
full  on  the  Ik-ad,  which  caust'd  a  slio;ht  depression   in  the  Akull,  restoring 
almifst  immediately  to  consciousness,  will  hardly  bear  investi^ration.     The 
hml  been  pres^Hl  into  the  navy,  and   was  eousequently  likely  to  fei;»n 
to  e«ca|»e  from  it,  and  there  are  many  cases  of  inuliuf^ring  on  record 
ite  as  extraordinary  as  his.     During  the  whole  period  of  his  'Mnsen^iibility  " 
WB6  able  to  make  Kig:ns  with  his  "lips  and  tons^ne**  when   ho  wanted  food. 
iiA  fact  aloiiu  would  bo  sutticient   to  throw  the  gravest  doubts  upon  the 
^nninones*  of  the  CA.«e, 

Wonnds  of  the  Dura  Mater. — The  great  daag<>r  in  cases  of  depressed 

i<i  rx>mminnted  fnictuix'  arises  not  only  from  the  ctnnpressinn  of  the  bniin. 

It  from  the  mpidity  with  which  inflammation  (p.  771)  so  frequently  follows 

injury.     Tliis  is  due  partly  to  theshaqi  fm;;tnentt*  wounding  and  irritating 

membranes  of  the  l)rain,  but  chiefly  to  the  septic  matter  which  almost 

A-itably  forms  within  the  skull  after  these  injuries,  unless  ethcieiit  means  are 

:eu  to  pn.'vent  it.     In  a  comjHtund  depressed  fracture  the  conditions  present 

as  follows  :  Sharp  fragments  of  the  inner  table  are  lying  pressed  against 

dura  mater,  or  ]>o3sib1y  penetrating  it  and  tlie  arachnoid  ;  the  snbarach- 

id  sfiace  is  thus  0f>cned  and  the  brain  itself  possibly  wounded;  the  fnig- 

its   are  surrounded  by  more   or   less  extravasated   blood,  and   in   a  few 

a  considerable   amount   of   inflammatory    exudation    will    necessaiily 

Added.     All  this  decomp<jSJibIe  material  is  in  communication  with  the  air 

inm^h   the  fissures  in  the  bone,  and  at  the  mime  time  these  fissures  allow  of 

it  im|K?r(ect  drainage  from  within  the  cavity  itf  the  skull.     Consequently,  the 

orafHiHing  discbarges  arc  pent  up  and  burrow  within  the  cranial  cavity. 

the  dura  mater  were  not  wounded  at  the  time  of  the  accident,  it  will  inevit- 

dy  soon  l»e  perfonit^d  by  ulceration  at  the  point  at  which  the  sharp  fragments 

the  inner  table,  bathed  in  putrid  pus.  are  pressing  against  it.     In  either 

the  subarachnoid  sfiace  is  o|»ened  and  the  septic  matter  difl'uses  itself 

>]y,  ^ving  rise  to  the  usual  symptoms  with  the  fatiil  termination  charae- 

ic  of  meningitis.     If  the  fragments  are  removed  early  and  the  external 

is  left  o|)en  so  as  to  provide   |»erfect  draiuage  fnmi  within  the  skull, 

dftogen  of  secondary  perforation  of  tlie  dura  mater  are  very  slight  :  and 

<Muhould  that  membrane  have  been  wounded  at  the  time  of  the  accident 

^^B|fttient  baa  a  fair  diancc  of  escaping  diffuse  meningitis :  for  adhesive 

HIEimation  may  occur  within  a  few  houra,  ami  thus  present  a  barrier  to  the 

BbfUston  of  any  septic  matter  that  may  form  fifterwards.     If,  with  the  removal 

^ii  sharp  frri;^menta  and   the  prousion  of  good  drainage,  we  combine  some 

perfect  mcthiKl  of  antiseptic  treatment  of  the  wound,  the  danger  to  the  patient, 

iboogh  still  great,  will  Ik;  most  materially  diminished.     Indeed,  a  wound  of 

ilw  dura  m»ter»  however  slight,  is  a  dangerous  complication.     This  is  more 

mpeetally  the  case  in  those  injuries  in  which  the  inner  table  is  extensively 

«plittt«r«d,  as  in  the  dilFcrent  forma  of  punctured  fracture.     In  these  casua 
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KsmorrKaga  into  the  Areolar  TUsne  of  the  OrUt  and  Syelid, 

giving  rise  to  extensive  crcliymoHis  of  the  litl,  posfiihly  with  protrusioo  of  tW 
eyeball  itself,  oRcn  acrniu[tantea  fnicUire  of  the  orhltul  plate  uf  tlm  frooUl 
b»me.  The  ecchyraoaiB  that  occurs  in  these  cases  nrist's  from  the  iiltrntumof 
blood  from  the  interior  of  the  skull,  through  the  fructure,  into  thr  i(>«*r 
«l^eoIa^  tij*8ue  adjaceut  to  the  injured  bone.  It  diltere  remarkably  id  ipfcv- 
nn*^  from  an  ordinary  **  black  eye."  In  the  latter  case,  the  extravauted  bM 
lies  in  the  sulxutaneouB  tisaue  immediately  beneath  the  skin,  and  fkoiwtints 
the  fikin  of  the  lids  U  also  bitiised,  ^ivin<r  them  a  rtddish-puqile  oolcor; 
bnt  the  blood  does  not  find  its  way  to  the  subcoujnnrtivBl  tissue,  Iwing  ahr. 
ofl*  by  the  attiichment  of  the  palpebral  ligament  to  the  marinn  of  tlu*  urbtf- 
In  the  ecchymosis  from  fracture  the  extravasated  blood  advances  from  tbr 
orbit,  and  is  shut  ofl'  from  the  sulxuitnncous  tissue  of  the  lids  by  the  palpebttl 
li>ramonl,  while  it  readily  finds  its  way  l>eneath  the  conjunetiva.  In  the  nwt^ 
severe  cases  the  lids  may  be  tense,  greatly  swollen,  and  of  u  bluiih-pa/pl*' 
colour,  the  subconjunctival  tissue  may  Ih;  distended  with  bhtod,  and  the  tyeM 
distinctly  pi-otruded.  It  is  only  when  abundant  that  sultconjunclival  limiKV- 
rhage  {»  of  any  value  in  the  diaj^noeis  of  fro/^^Cure.  A  small  extmviuiatiun  nuy 
Im.*  the  result  of  a  direct  blow  on  the  i.yeball,  or  a  conjunctival  vessel  m«yh«v^' 
ruptured  dunng  the  vi(4ent  cxortirm  which  may  have  acooropaoiwl  tbc 
aceidt^'ut.  In  well-marked  cases  the  haemorrhage  may  l>e  venous  or  arterisl 
When  venous,  it  probably  arises  from  a  fracture  implicatiu)):  the  UHiyof  ihf 
sphenoid  Ixjdc,  and  tearinti;  the  wall  of  the  cikvenious  siuu^.  When  sruruil 
it  may,  as  Hewett  has  shown,  be  the  forerunner  of  a  rircumscril>e<l  imumstw 
aneurism  of  the  orbit. 

Bleedintf  from  the  Nose  or  Mouth  mny  of  coarse  arise  fi\»m  any  iojtv? 
of  these  parts  without  the  skull  beiu^  implicated ;  yet  in  some  cam  ^ 
fmcture  of  the  skull  the  hiemoiThage  proceeds  from  the  interior  of  di» 
rnioium,  through  a  fissure  in  the  roof  of  the  nasal  fossa  ;  it  tlien  ludidMi 
fracture  thri(U<;h  tiie  ethmoid  and  sphenoid  l)ones.  In  a  fiatient  of  miDe*b» 
died  live  weeks  after  an  injury  of  the  head,  accomiMinied.  by  bleeding  fr* 
the  nobe,  a  fracture  was  found  extending  aeross  one  orbital  plate  of  ^ 
frontal  bone,  and  separating  its  articulation  with  the  ethmoid.  In  tbisc«!- 
the  nature  of  the  injury  wax  suspected  from  the  fact  of  the  nose  itmslt  havior 
Ijeen  uninjured  by  the  blow,  although  the  ha?morrbajfe  from  it  was  «7 
considerable  and  contiiuious  ;  for  it  is  in  the  quantity  and  duratiou  of  ti* 
Im-morrhuire  that  its  valno  as  a  diagnostic  sign  consista 

Vomiting  of  Blood  may  occur  in  these  cases,  fVom  the  blood  haTiBfr 
found  its  way  through  the  fractured  ethmoid  or  sphenoid  dovm  the  ncte  ^ 
throu^'^h  the  [Mist^Tiur  narea  intt>  the  phar>iix  and  stomach-  The  vonul*" 
bltMKJ  18  dark,  ^rumous,  and  mixed  with  the  contents  of  the  stonutfh.  In 
some  raa*  case*,  in  which  the  pcti-ous  p<jrtion  of  the  temporal  tiow  t* 
fractured,  and  the  middli*  ear  o|>eued,  but  uitbout  injury  to  the  i 
membrane,  no  bleeding  from  the  external  ear  ensues,  but  the  blood 

lUi  the  plmr^'ux  through  the  r)u>it»chian  tube.     In  some  ceaei  time 

**on)bination  of  these  diflen/ut  sitjUK.  Thus,  in  a  patient  of  mine  •*  ^ 
hospiud.  there  wna  hmmorrhnire  into  tht-  left  orbit  and  from  the  left  ncrtrl 
with  copious  vomitint;  of  blood,  mid  bleeding  from  thr  right  «ir,  followiajr  • 
blow  ni»ou  the  forehead.  The  diagnosis,  which  was  verified  after  drvUh,  «•* 
flaBure  of  the  skull  cxtendint;  through  the  left  orbital  pktv  of  the  traaH^ 
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list  this  will  reliere  the  symptoms,  as  the  compression  in  almr^st  nil  cnacs  is 
lot  due  8ololy  to  the  depi-essed  bone,  but  chiefly  to  extruva*ated  blood  within 
he  cniniam.  (See  Intracranial  iraemorrhrige,  p.  70:J.')  Still  the  operation 
mtut  to  some  extent  relieve  pressure,  and  may  enable  the  Surgeon  to  remove 
Ihe  extmvasatod  hloorl  at  the  same  time. 

In  u  Compoimd  I>epr6ued  Fraetnre  of  tlie  Slroll.  ns  a  general  rule,  the 
depressed  bone  Hhould  immediately  l>e  elevated. 

If  the  fracture  he  accomjHinied  by  symptoms  0/  cmnprension  the  indications  for 
Operative  interference  are  ohvions.  In  these  oases  it  is  better  always  to  ex[H»8e 
he  dura  mater  either  by  removinjr  some  fragments,  ae  in  all  probability  the 
Compression  is  in  «:reat  part  due  t^^  intracranial  haemorrhage  which  may  be 
K^twecn  that  membrane  and  the  1>one.  If  the  dura  mater  should  seem  mnch 
lifltended  with  blood  it  may  safely  bo  incised  with  projxjr  antiseptic  pre- 
pautionR. 

If  W/  frafttire  he  not  aerompanied  by  symptom:*  of  romjrrcmon  it  is  Rtill  the 
|nty  of  the  Surgeon,  as  a  «:eneral  rule  of  pnictice,  to  elevate,  and  remove 
■rtJy  or  completely,  the  depressed  fraj^ments.  The  patient  who  is  suffering 
from  a  compound  depressed  fracture  of  the  skull  is  exposed  to  ihe  dangers  of 
ntracranial  suppurntion.  and  in  oi*dcr  to  lessen  the  rifike  of  this  serious  com- 
plication a  free  exit  for  dischftrges  must  be  provideil.  This  can  be  done  only 
)j  tlie  removal  of  the  depressed  fragments  which  offer  a  serious  obstacle  to 
hb  escape  of  the  discliarges,  and  by  their  irritation  favour  the  occmrence  of 
beningitis. 

The  sooner  elevation  is  done  the  better.  Danger  does  not  arise  from  early 
pperation,  but  from  delay.  I  have  several  times  trephined  primarily  in  such 
|iroamstana.*s  as  these  with  success,  and  have  never  had  occasion  to  regret 
bing  80,  Indeed,  there  is  no  class  of  cases  in  which  the  operation  of 
ing  is  attended  with  such  successful  results  as  those  of  depressetl  and 
nutcd  fracture.  Even  though  several  days  have  elapsed  and  inflaui- 
tion  has  set  in,  the  proper  treatment  will  be  to  remove  the  depressed  and 
lint-ered  l)one,  and  thus  give  the  |>atient  his  only  chance — a  slender  one,  it 
true — of  recovery.  A  man  was  admitted  under  Liston  with  a  long  depressed 
tore  on  the  side  of  the  head,  produced  by  a  blow  from  a  brickbat ;  though 
sign  of  cttmprt'ssion  existed,  yet  symptoms  of  cereltral  inflammation  were 
dilyset  up,  and  Liston  trephined  him  on  the  fourth  dayaft-or  the  accident ; 
man,  who  w;is  jterfectly  cituscious,  walking  into  the  o|K'rating  theatre.  A 
nsiderable  splintering  of  the  inner  table  was  found,  the  fragments  of  which 
Were  removed.  The  dura  mater  having  been  punctnred  by  one  of  tlie  spicula 
M  bone,  diffuse  suppuration  of  the  membranes  of  the  brain  set  Inland  the 
patient  died  in  a  few  days.  In  this  case,  however,  the  necessity  for  early 
ttvphiiiing  was  clearly  indicated,  notwithstanding  the  absence  of  any  symptom 
©f  compression. 

Srtme  cases  of  compound  depressed  fracture  have  recovered  without  operative 
iotcrfcremN-.     I  had  once  under  my  care  a  case  which  illustrated  this.    The 
tient.  a  mirldle-nged  man,  fell  on  his  hejid  into  an  area,  and  had  the  greater 
of  the  scal[)  stripped  off  from  the  anterior  part  of  the  head  and  the 
on  the  upper  pml  of  the  left  piirietal  Umo  was  a  stun-fd  antl  de- 
fracture  as  large  as  a  florin.     As  the  depression  was  smooth,  not  more 
a  quarttT  of  an  inch  in  depth,  and  there  was  no  symptom  of  compression, 
drew  the  iicalp  forwards  and  left  the  bone  untouched,  the  patient  making  an 


« 


VOL.  I. 


3   B 


730 


JXJURIEiS    OF    THE    HEAD, 


low  specific  gravity  ( It'OJ-K),  containing  a  oonsidcrable  quaDtitr  of  chkidi' 
of  sodinro,  with  :i  little  ulliiitixjHe  in  solutiun,  and  traces  uf  it  subsUiuoe,  kntm 
afl  |>yr<N*atec-liii),  \vliich.  like  sn^ar,  reduces  Gupi»er  salts.  Tlii?  flaid  ii  noC 
coairnlahle  by  heat  or  nitric  acid. 

'I'he  Source  of  this  Disch&r^  ha.s  lx>en  the  imbject  of  much  sppcolatet 
but  the  characters  of  the  fluid,  aud  the  largo  quantity  in  which  it  KometiiRi 
escttpcfl.  prove  it  to  be  undoubtedly  the  cerebro-Rpinal  fluid.  I«an^ier'i  Ibwn 
that  tlje  (lifidiarj^e  conBists  of  the  Rernm  of  the  bhwd  tillered  tit-  'ink 

in  the  boue  bus  notliing  to  support  it.     The  large  quantity  of  <  .  iHil 

above  all  the  fact  that  it  occasionally  escapes  from  the  nose.  denioiutfaiA  tk 
fallacy  of  tlie  view  that  it  is  furnished  by  the  internal  ear. 

In  order  that  the  fluid  be  discharged,  the  membranes  of  the  brain  most  hivr 
been  torn  opposite  the  outlet  by  which  it  is  poured  forth,  in  •tuch  a  waTist(» 
open  up  the  subarachnoid  space.  This  has  actually  l>eeii  annxTtiii nod  to  hr 
the  case,  by  carefully  conducted  dissections.  When  it  is  ilisi'lmnred  tlmnih 
the  ear,  the  laceration,  as  Hcranl  has  remarked,  must  have  extended  thrtJOjCk 
the  prolongation  of  the  arachnoid  which  surrounds  the  auditory  nerve  in  tbi 
internal  auditory  canal.  When  it  is  piiunMl  out  through  the  nose,  the  frKtin* 
has  probably  extended  through  the  cribiifonn  plate  of  the  ethmoid  bQoe,i84 
laid  open  the  arachnoid  surrounding  the  filaments  of  tlie  (olfactory  nerve. 

The  diagnostic  value  of  watery  discharge  from  the  ear  varii.*,  iu*cordia|;  t» 
Preseott  Hewett,  with  its  rehition  to  the  hsemorrbage  which  may  ooov. 
He  divides  cases  of  wateiy  discharge  from  the  ear  after  injuries  of  the  bad 
into  three  classes.  In  the  first  class,  the  discharge  is  watery  from  the  fint 
and  abundant,  being  preceded  by  little  or  no  blood,  and  beginning  iiuuic<iiite|f 
after  the  accident.  This  is  undoubtedly  cerebro-spinal  tinid,  which  oiotps» 
through  a  frncture  of  the  petrons  bone  implicating  the  internal  auditory  oUttL 
In  the  second  cIilss,  there  is  copious  and  prolonged  bleeding  IViim  the  wr. 
followed  by  the  watery  discharge.  Here,  too,  thei-e  is  fractuiv  of  Uir  petn» 
bone  ;  but  its  exact  situation  is  uncertain.  In  these  c:ases.  the  diagoosivi^ 
re&t  U].>on  the  prolonged  liiemorrhage,  rather  than  on  the  watery  ditcltfi?- 
In  the  third  class,  there  is  but  little  bleeding  after  the  injury,  and  the  wauin 
discharge,  which  is  variable  in  quantity,  varies  also  iu  the  time  of  its  sppv 
ance.  In  thf^e  c^isch  the  diagu<>sis  munt  remain  donl»tful.  Hewett  menttiMU' 
two  cases  whieli  occurred  at  St.  (leorge's  Hospital  in  which  a  copjoiu  watffj 
discharge  Hnwed  fi'om  the  ear.  In  neither  of  these  was  any  f wctan?  fi^ 
the  petrous  {Kjrtion  of  the  tempoml  bone  found  after  death.  In  aw  III' 
menibrana  tympani  was  ruptured,  and  the  cavity  of  the  Ci-mpanum  «i* 
"intcriK-ly  vawcular ; "  in  the  other,  "the  discbarge  was  ajnuwitMl  irilh  • 
fracture  of  the  Uiwer  jaw  just  Ivelow  the  condyle  :  the  lower  fragmtDt  W 
perfonitcd  the  wall  of  the  meatus  auditoriug." 

The  fmtial  nerve  may  lie  so  iujure<l  by  a  fracture  of  the  ]ieltX)U*  poitioo  if 
the  t<;mporal  bone  »s  t<»  become  parnlyseil  at  the  time  of  the  aocideitt. 
more  fnMjncntly  parslysis  of  this  nerve  d(H.*H  not  come  on  nntit  »  later 
nlwjut  the  ser*tnd  or  third  week  after  the  injury,  and  disappMTs  ttftor 
about  a  month.     This  trauhient  facial  piiralvHia,  acoom|ianyinj^  oome  fi 
of  the  base  of  the  skull,  hns  been  attributed  by  .ManJiall  to  tlw 
inflammntory  exudation,  which  gradually  becomes  abttorbc*!   lut  Uw 
unites,  aud  thus  the  compression  of  the  ner\'e  is  removed  aftrr  a  time. 

Treatment. — In  tbo  treatment  of  fracture  of  tho  base  of  the  akaU 
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^B  forjrottCD  that  wheucver  blecdiufr  appears  externally,  the  fracture  Ih 
^Hbut),  mid  that  (]ecoiD[K)sition  of  the  dincbar^ret-',  with  coiisequeut  septic 
Rmiirittv,  foriiia  one  of  t)ie  (n*t'HtePt  dangers  of  the  case.  ForluniUely,  hnw- 
^T,  iu  a  Urge  propr»rtion  of  cases  the  dura  mater  is  iutiK't,  and  consequently 
ft  danger  is  greatly  diminished.  In  fractures  inipticatin^  the  ethmoid  and 
benoid  Itones,  mth  ha^morrhajre  from  the  nose,  little  can  be  done  to  prevent 
bomposition  :  but  the  nasal  foitsrc  may  l>e  wnsbcd  out  with  8ome  antiseptic 
lotion  to  rcmori!  ilec<iniposin*r  ''lots  or  disdmrjjo,  and  some  iodofnrm  shouJtl 
j  blown  into  the  cavity  as  liijrh  up  as  possible.  In  fractures  iitfcctinjr  the 
iDpuuuin,  with  rupture  of  the  membrunu  tym|.ittni«  the  prevention  of  decom- 
pition  is  more  ho{x-ful,  although  the  Hustactiian  tube  communic-4itiug  with 
iB  upper  part  of  the  pharynx  causes  some  degree  of  uncertainty.  Yet,  as  it 
llinetl  with  ciliated  epithelium,  it  is  quite  possible  that  the  causes  of  decoin- 
leition  may  not  reach  the  fracture  by  that  route.  The  ear  should  in  Fnch 
ftes  l»e  airefully  syriuKed  out  with  a  solatiun  of  carbolic  acid  in  water 
i  in  :Ui),  after  which  some  iodoform  may  be  blown  on  to  it.  It  may  then  he 
bgged  either  with  antiseptic  gauze  or  wrnil,  a  lar^c  dressing  of  the  same 
Aterial  being  apjdied  over  the  side  «)f  the  head.  The  s^vringing  must  be 
Ibtly  done,  and  tlie  carbolic  solution  f<hould  not  be  too  strong,  or  it  may 
insv  some  indummation  in  the  middle  ear.  The  dressing  must  be  changed 
I  often  as  may  be  necessary.  In  other  respects  the  treatment  of  fracture  of 
|e  base  of  the  skull  must  be  conducted  on  those  general  principles  that  guide 
\  in  the  management  of  simple  fractures  of  the  cranium,  such  as  ice  to  the 
ved  head,  a  calomel  purge,  low  diet,  and  absolute  quietude  in  a  dnrkcnc<1 
In  many  cases,  the  brain  is  so  injuix'd  in  it«  most  vital  parts  that 
death  is  the  result.  When  recovery  takes  place,  it  is  necessarily  slow 
d  liable  to  retardation  from  meningitis  of  an  acute  or  subacute  and  ciimnir 
uaoter. 

l>VPaBSSED  FRAcrruK  of  the  Skih^l.— It  occasionally  though  very  rarely 
ppcus  that,  in  consequence  of  a  Mow,  a  portion  of  the  skull  is  depressed 
thout  being  fractured,  and  even  without  any  serious  cerebral  symptoms 
earring.  Such  depression  without  fracture  can,  however,  occur  only  in 
ilda^n,  whose  skulls  arc  soft  and  yielding.  In  adults  it  cannot  happen 
ithont  the  t»ccurrcnco  of  partial  or  incomplete  fracture.  Many,  if  not  all, 
'  the  flo-callcd  "congenital  depressions"  that  arc  met  with  in  the  skoll  an.- 
1^  re-Mult  either  of  violence  inHicted  on  the  cmnium  at  birth,  usually  in 
btrumental  luboars,  or  of  falls  and  blows  npon  the  head  in  early  infancy 
pch  depressions  arc  smooth,  concave,  and  sometimes  symmetrictd,  and  present 
by  different  chiiracters  from  the  irregular  outline  of  an  ortlinary  fracturt;. 
IK  never  present  the  rharacters  of  a  fissure  ;  there  is  no  such  thing  as  a 
P^BDitAl  tisHiire  of  the  akul). 

|In  the  DiAgnoais  of  depressed  fracture,  it  is  important  to  remember  that 
|e  api»arenL  dcfiression  pro<luced  by  an  extravasation  under  the  scalp  may 
IDubUe  this  injury  very  closely.     (See  p.  Till). 

''▼azitttiea. — Dcpressinl  fractures  of  the  skull  may  either  Ik?  simple,  without 
buud  of  the  scalp  :  compound  :  or  comminuted.  In  the  majonty  of  cases, 
bcther  the  fracture  be  simple  or  compound,  there  is  comminutiou  of  the 
m<  i  the  fragments  being  {Kihaps  driven  into  the  bruin. 
kSometimeA,  though  very  rarely,  the  external  table  alone  is  depressed  and 
^H  into  the  diplo(>.    Over  the  frontal  sinuses,  it  may  be  broken  in,  as  I 
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signs  of  inflammation  of  the  brain,  three  from  the  efTects  of  ••'■iii  um.'hrr.ifl 
one  only  frr»m  diffuse  menin^o-encephalitis.  In  mnny  of  tinr:**-  ai;imal<  hH 
portions  of  cerebral  subetancc  were  cut  nway  withnat  cnnsin;;  anr  i>4fl 
matory  dtAturbance  beyond  the  area  nctunlly  injured  The  eiperuiiB 
also  showed  oonclasively  that  a  five  per  cent  solntion  of  carbolic  aod  nov 
be  applied  with  imponity  to  the  brain  or  its  memhranes. 

The  statistics  given  by  Kramer  in  an  inuug'nral  dissertation  AtFpedMta 
1880  show  no  less  conclusively  Uie   prreat  advantages  U*  be    '  '"•>« 

mctiaeptic  treatment.  Of  twenty-five  cases  of  compound  fractnr.  :  noO 
xrith  wound  of  the  brain,  in  which  no  operation  was  performed,  U»n  died,  txt 
from  menin^tis,  and  one  from  pneumonia,  and  the  n^t  directly  fnjo  ihr 
injury  to  the  hrain.  Of  twenty-five  caacfl  of  primary  irephiniD^r  for  injnry. 
only  two  diwi,  one  from  circnmscribed  meninf^tia  and  one  from  diffiuf 
meningo-encephalitifl  ;  in  twentynjnc  the  wound  healed  by  first  intention.  <*f 
aix  cases  in  which  secondary  trephining  was  performed  only  one  died  «iUi 
hernia  cerebri.  These  results  are  certainly  much  better  than  any  tliat  hid 
been  obtained  pre\ions  to  the  introduction  of  the  antiseptic  treutnit-ut. 

The  treatment  should  be  carried  out  as  follows  :  The  wound  mnjet  ai 
aa  possible  be  covered  with  a  piece  of  linen  ra^  soaked  in  a  three  per 
•oluiion  of  carl»oIic  acid  in  water.  The  whole  head  is  then  to  be  shared 
carefully  cleaned  with  soap  and  water.  If  necessary  it  may  he  sponged 
a  weak  solution  of  ammonia  to  get  rid  of  ^^reaae ;  but,  of  course,  in  doing  tbi» 
the  liquiilH  ustnl  in  washintj  must  not  be  allowed  to  (low  into  the  wound  TV 
head  is  thrn  rleaned  with  the  carbolic  solution  (1  in  20),  and  this  nujbi 
allowod  to  enter  freely  into  the  wound.  It  must  not  on  any  account  bv 
forcibly  injected,  as  by  so  doing  it  might  become  widely  diffused  in  the 
anbarachnoid  space  or  the  brain  might  be  injurccL  When  the  o{ii*nition  ii 
completed  the  rdi;e«  of  the  wound  must  be  brought  t<jgetlier,  parrd,  if  mw* 
oontiiju-fl.  itnil  very  dirty,  pn:>vi8ion  being  made  for  dminagc,  and  •aw 
efWciont  antiseptic  dres.sing  may  be  applied.  It  is  not  always  pofnble  tv 
render  the  wound  thoroughly  aseptic,  as  much  dirt  may  have  l>een  ^^ 
into  it,  and  some  time  may  have  elapsed  before  the  case  is  leen ;  but  the 
dangers  of  Keptio  meningitis  are  so  gnat  that  it  ia  always  wortli  while  C* 
make  the  utt^^mpt  even  in  apparently  hopeless  cases.  In  doubtful  cbm*  t^ 
wuuiid  should  be  freely  powdered  with  iodoform.  Tf  no  sfMxiiul  autiwpw 
dressing  is  nt  hnnJ  the  wound,  after  having  been  thoronglily  wadied  vitli 
carbolic  acid  lotion,  may  be  dressed  with  carbolic  oil  (1  in  lo>,  or  tenbflif 
and  oil,  and  during  the  time  it  is  necessarily  exposed  in  drawing  it  msj  I* 
irrigated  with  iho  antiseptic  solntion.  Failing  all  other  antist-frfic  dn«n*r*' 
the  wound  may  bo  washed  out  with  spirit  and  water  aud  dnrsscc]  with  dvy  b*^ 
or  cottou-w<.K>l,  in  the  hope  that  decomposition  of  the  discharges  maybe  ff*' 
vented  by  tlrying.  The  one  thing  that  is  more  certain  than  anything  el*«  ^ 
somre  decomposition  is  washing  the  wound  with  common  water  and  affd/in^ 
rimple  wet  lint  to  it,  as  was  formcriy  the  universal  practice. 

All  the  precautions  applicable  to  cases  of  injury  of  the  hmin^  bucIi  is)<^ 
diet,  purging,  jierfeot  i|niet,  dry  cold  t^>  the  head,  t^c,  must  tie  emploTiil  <* 
rigorously  when  the  nniiseptio  treatment  is  adopted  its  when  it  is  noL 

It  has  been  run-ommended  in  cases  of  simple  depressed  fracture*,  vititf*'' 

iujurj*  of  the  bniin  or  its   membranes,  to   make  an  attempt  to  draw  U** 

^^^Bssed  portion  of  bone  to  its  normal  level  by  means  of  s  copplagijli^ 
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KIg.  303.— TrephlDffd  ctrclp 
rouuil  PunctiireU  Fr»c- 
turu.     Xatuntl  niv*. 


fiflapted  to  the  uneven  surface  of  the  skull  by  means  of  a  cell  of  glazier's 
putty. 

1  Treatment  of  Punctured  Practnre.— In  all  cases,  aa  before  atatcd, 
in  which  ttieiv  13  htit  slij^Hit  injury  of  the  external  table,  with  considerable 
ppiintering  and  deprespinn  of  the  inner  one,  or  when  there  is  a  narrow  and 
deep  depression  of  the  bono,  the  trephine  must  be  applied  on  different  prin- 
ciples frora  those  that  j^uide  us  in  its  u.so  in  ordinary  deprc&sed  fractures.  In 
the  pttDctured  fracture  it  is  appliot3»  not  to  remove  symptoms  of  compression 
which,  in  all  prol.iability.  do  not  exist ;  but  with  the  view  of  preveutLug  the 
jfnflammation  whicli  will  to  a  cert4iinty  be  set  up  if  the  splintei-a  of  the  inner 
table  and  pent-up  decomposing-  discharges  be  allowed  to  continue  inritattng 
the  membranes  and  brain.  Hence  it  is  a  rule  in  surgery, 
in  all  cases  of  puncturrd  fnicture,  to  apply  the  trephine 
at  once.  In  these  cases  a  trephine  with  a  large  ci'own 
fehould  be  used,  and  the  circle  of  injured  bone  itself 
pust  be  sawn  away  (Fig.  303).  Should,  however,  the 
m&e  of  the  trephine  have  been  dehiyed  in  these  cases  uutil 
inflammation  has  been  set  up,  the  instrument  may  still 
be  applied  sy'iih  atlvuntage.  Many  years  ago  a  boy  was 
ftdmitted  into  University  College  Hospitiil,  on  the  sixteenth 
may  after  having  been  struck  on  the  side  of  the  head  by 
k  large  nail,  whicli  projected  from  a  door  that  fell 
"pon  him.  No  symptoms  of  any  kind  hnd  occurred  until  the  eleventh  day 
Iter  the  accident,  wfien  he  Ijceume  iluU  and  lost  his  appetite  ;  on  the 
ixteenth  day,  that  of  his  admission,  he  hud  suddenly  become  drowsy  and 
lirious,  but  answered  rationally  when  spoken  to,  and  complained  of  pain  in 
0  head.  The  pupils  were  diluted,  the  skin  hot,  and  the  pulse  quick.  On 
amination,  a  small  round  aperture,  from  which  some  fetid  pus  exuded,  was 
iscovered  on  the  right  piirietal  eminence.  On  introducing  a  probe,  which 
the  hole  just  admitted,  some  rough  bone  could  be  fe!t.  S.Cnnjwr  immediately 
trephined  the  boy,  removing  a  circle  of  bone  inehiding  the  small  aperture. 
The  inner  tabic  correaponding  to  this  was  found  splintered  to  some  extent,  and 
the  dura  raatcr  was  thickened  and  inflamed  ;  but  the  patient  recovered  without 
k  bad  symptom. 

'  U&ear  CntSt  as  by  sabre  or  hatchet,  into  the  skull,  penetrating  the  outer 
table,  are  apt  to  splinter  the  inner  one,  in  the  same  way  as  occurs  in  a 
^punctured  '*  fracture,  to  which  they  bear  a  close  analogy.  They  re<|uire  the 
l|ame  preventive  trephining  that  is  needed  in  the  tnie  punctured  fracture, 
paving  for  its  object  the  removal  of  splinters  and  spicula,  which  would 
probably  proihu'c  faUil  meningitis  if  left. 

Ij  The  intimate  aeBolts  of  Fracture  of  the  Skull  in  those  who  recover 
fnW  more  or  less  cluscly  resemble  the  conditions  described  at  p.  721,  as  the 
tsonaequences  of  contusion  of  the  cranium  without  fracture.  Epilepsy  was  very 
frequent  in  the  American  war  cases  ;  partial  or  complete  loss  of  vision  was 
aleo  one  of  the  common  se^iuences  of  such  injuries.  When  deafness  ocenrred, 
it  was  generally  connected  with  impairment  of  other  special  senses,  and  often 
pi  the  mental  faculties. 

When  a  depressed  fracture  of  the   skull  is  oomplicated  with  a  Fracture 
or   other  Ii^ury  of  the  Spinal  Column,  it  is  sometimes  difficult  to  know 
hicb  symptoms  are  due  to  the  one  accident,  and  which  to  the  other.     lu 
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Buch  a  case  as  thin,  howcYcr,  we  Hhonld,  I  think,  trcat  the  deprcsnd 
irrespectively  of  the  spiual  injury,  thus  giving  the  pHtient  a  chance  of  reoovur. 
uf  prolon^tion  of  life,  or,  iit  icnst,  of  retnrn  of  conscionsm-sa  before  deiLlfa.  A 
Qian  was  udmitted  under  my  care  into  the  Hospitiil,  with  dt'prr-sxiHl  frttctURof 
the  left  purietul  buue,  and  injury  of  the  cervieul  spine,  the  prc<'it9c  natuivuf 
which  coultl  not  be  accurately  determined,  lie  was  in  a  state  of  eompU* 
coma  and  ponJysiB.  I  trephined  the  skull  and  elevated  the  depressed  port^-n 
of  Ifunc  ;  he  recovered  his  constn'ousness  to  a  great  de]L:ree,  but  died  in  ift* 
day8»  Hp|»arently  from  injury  to  the  spine,  Ou  txaujination  after  dtftth,  we 
found  a  Iractui-e  of  the  fiftlt  cervical  vertebra. 


ClEREBRAI^    OOMPUCATIOMS    OF    nrJURiaS    or    TH3B    BXAS. 

These  maybe  primary  or  secondary.  Tlie  brain  is  subject  to  three  priuci|t»l 
Frimary  Stat«B  of  Functional  Distnrbance  ariMu;;  from  injary :  vil, 
I.  iV'Mcussiuij.  »'.  CompvLssion,  and  :i.  (.'eivbnil  Irritation,  Any  one  uf  the* 
may  be  followed  by,  or  U;  complicated  witli,  sub8e'^[nent  infianjuiatioa.  whi^i 
denvtH  |K'cnliar  characteristics  from  the  conditions  with  which  it  i«  niMiiciatcfl. 
nod  from  the  injury  by  which  it  is  occasioned. 

In  describing  these  diOerent  c^mditions,  we  am  compelkMl  to  define  ibc 
symptoms  that  characterize  them  mure  distinctly  than  is  the  case  in  tctual 
practice^  where  they  are  not  so  cleurly  uidividualized,  and  bcscome  vaiapA 
together  to  a  considerable  extent. 

1.  CoNCL'SSiox  or  TU£  BaA.iy. — ConcuBsion,  or  stauningy  appean  to  be 
a  hhock  coinmuuicnted  to  the  heiid  from  the  application  of  KUfh  cxtawl 
viok*nce  «s  will  produce  commotiuu  of  the  substance  of  the  brain,  or  iptfffew  , 
with  the  circulatiuu  tbrouj^h  it  ;  in  cuuseiiuenoe  of  which  it^  fuiictionA  ba^^H 
suspunded,  usually  in  a  slight  and  transitory  dejj^ree,  liut  oirafiionally  to  mH 
an  extent  that  the  (mtient  docs  not  rally  for  many  hours  from  the  depnw^ 
ite  into  which  he  is  thrown. 

The  Pathology  <<f  concussion  of  the  brain  is  very  obscnre  ;  ao  mnoh  •>.  «> 
facL,  that  the  term  must  bo  considered  to  have  rather  a  elinical  tlian  apotlfO* 
logical  significance.  Clinically  the  term  is  used  to  cover  all  thoM  cues  n 
which  insensibility  of  a  temporary  character  not  due  to  any  evident  ootf' 
lesion  or  compression  of  the  brain  follows  an  injury  to  the  bead.  WIkii 
ca»es  of  thiis  kind,  that  have  l»een  clinically  classed  a«t  concaasion,  hare  dkil 
without  rallying,  cjiaminatiun  has  always  shown  some  actual  Icaioo  of  tbt 
brain.  In  some  cases  the  brain  is  ecchym<:*sed  in  a  punctifonu  manner,  vhlh* 
in  the  most  severe  cascs^  portions  of  the  brain  substance,  varying  in  siic  &vib 
minute  points  to  patchc**  an  inch  or  more  in  diameter,  have  Invn  disinlfgnt*"^ 
and  more  or  less  ecchymosed.  In  fact,  no  slmrp  line  can  ttc  drawn  eit^^'"' 
clinically  or  (latboliigieally  Ijetweeii  the  mure  st^verc  eaftcs  of  ooncmsion  *i>u 
those  of  obvious  cerebnd  laeemtiou  and  contusion. 

The  theory  that  the  symptoms  of  concussion  can  lie  produced  itimpljMtli» 
result  of  a  temporarj'  arrest  of  the  normal  cerebnd  motion  by  a  violent  xibnui** 
of  the  ner\e  tissue  in  not  now  generally  accepted.  There  ii?,  however,  tnudi 
reason  for  lielieviug  that  a  condition  of  cerebral  amemia  is  the  eueatial  cam  ^ 
the  symptoms.  This  anwmia  jiartly  no  doubt  de;>enil8  u]>t}Xi  the  gencnl  xtf^ 
m(»tor  jHii-alysis  and  weak  action  of  tlie  heart,  which  allow  the  blood  to  ttigB^ 
in  the  relaxed  vcseels,  especially  in  the  veins  of  the  idxlominal  viicen  >0° 
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A  blow  on  the  top  of  tho  hefwl  may,  ho\v)?ver,  prcxliico  iis  its  cliief 
effect  small  liaemorrlifti^s  about  tho  base  of  the  l»rain,fsptcially  ititho  me<luHa. 
The  cxperimencfi  of  I»urot,  ami  more  recently  those  of  Milvs,  of  Kilinburgh, 
Indicate  that  this  damage  to  the  base  of  tlie  brain  is  produced  by  waves  of 
oerehro^Rpinal  fluid  impinginti;  npun  it,  and  the  latter  oliserver  suggests  that 
the  ooadition  uf  cerebral  nnitmia  is  caused  bj  reflex  stimuhition  of  Uio  bulb. 
"We  have  already  seen  that,  iti  fatal  cases,  minute  htcmorrhages  into  the  Itrain 
subfltance  aa^  frequently  found,  and  it  has  been  suggested  that  multiple 
capillary  haemorrhages  may  l>o  the  cause  of  tho  symptoms  in  cases  ending 
in  recovery-  It  seems,  however,  more  likely  that  such  hemorrhages  are  the 
haftiilt  of  snddeu  disturbances  in  the  cercbro-spinal  fluid,  rather  than  that  they 
HtltLems(*lves  the  c^umc  of  the  symptomH. 

'  The  Signs  of  com-ussion  vary  according  to  the  severity  of  the  injury  t*»  the 
bmiu.  In  the  slighter  cast's,  the  patient  may  merely  feel  giddy  and  confused 
for  a  few  minutes.  In  others,  (xmsciousness  is  not  atfected,  but  the  patient 
f^ls  faint  and  weak,  and  is  unable  to  Btand.  In  the  more  severe  form — in 
Ibat  degree,  indeed,  which  usually  accompjinies  any  severe  injury  of  the 
bead — the  Hurfiice  of  the  body  I>ecomes  cold  and  jmle  ;  the  tvmperatun?  falls 
io  97'  F.,  or  even  to  96'  F.,  if  the  accident  has  occurred  in  cold  weather  ;  the 
•afferer  is  motionless  and  insensible,  or  answers  only  when  spoken  to  in  a  loud 
fvoice,  relapsing  again  into  speedy  insensibility,  or  nither  semi-conscionsnesa  ; 
the  pnlse  is  feeble  ;  the  respiration  is  slow  an<1  shallow  ;  the  pupils  are  usnally 
contracted,  but  may  be  diluted,  and  generally  n^^pond  to  the  action  of  light, 
Bnd  the  sphincters  are  usually  relaxed  :  the  limbs  are  Haecid,  and  mnscular 
|H)wer  is  impaia'<l  or  l(wt.  After  this  oonditian,  which  is  the  first  stjige  of 
eoncussion,  bus  lastcnl  fur  a  few  minutes  or  hours,  accordiug  to  tlie  Kcverity  of 
ih«  shock,  the  6<>C(md  stage  comes  on  ;  the  cinnlation  gradunlly  reestablishing 
Itself,  the  pulse  Vjccouiing  fuller,  and  the  surface  warmer.  As  rea(.^tion  lutMmes 
fully  cst-ablishod.  the  temperature  rises  slightly  al»ove  the  nonnul  standard,  the 
degree  «»f  elevation  being  in  proportion  to  tho  severity  of  the  concussion.  In 
feligbt  cases  the  tbernuiraeter  will  rise  to  lUI'  F,  or  99'o'  F.,  while  after  more 
bererc  injuries  it  may  reach  100°  F.,  beyond  which  point  it  seldom  passes  in 
BaM«  of  simple  ("oncussion.  AI:»oat  this  time  the  jjatient  ver\*  commonly 
Tmnit£  ;  proi»ably  as  a  consequence  of  ceT'ehral  hypcncmia  following  tho 
incniia  which  exists  during  profound  concussion.  After  vomiting,  thu 
biflVrer  tpiickly  rallies.  In  the  more  severe  cases,  the  symptoms  that  have 
ioat  liecn  described  arc  so  strongly  marked  that  the  patient  appears  to  be 
**  nnd — prostration  of  all  nervous  and  physical  |>ower  beinj:  complete,  the 
being  cold  and  clammy,  as  in  death,  the  eyes  glassy,  the  pupils  either 
ntractod  or  widely  dilated,  the  pulse  scarcely  perceptible  and  intermittent. 
n  tikis  atutc  thi;  patient  may  lie  for  hours,  recovery  being  slow  and  the  oon- 
nsvitm  merging  into  Rome  other  and  perhaps  more  senoas  aflection  of  the 
ns  cirntres  ;  or,  indeed,  in  some  cns(*8,  speedily  terminating  in  death, 
utiy  by  failure  of  the  he»irt's  action  or  arrest  ttf  reHpirati(iu.  ISut  it  may 
Ij  be  said  that  every  ca^  of  concussion  iti  which  uncouiM.'iousness,  though 
t  momentary,  ban  l>eeu  ])r^uced,  is  u  most  serious  one. 
Tbv  Terminations  of  concussion  are  various.  We  have  already  seen  that 
-  tliih  aUection  aiK»edily  gives  way  to  complete  recovery  ;  although 
lie,  some  flegrt-e  of  giddiness,  eunfusion  of  thought,  and  inaptitude 
vr  luviitul  oecu|>atiou,  may  last  for  a  few  days  before  the  mental  powers  are 
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rotiipletcly  re-cstablislied,  Tn  those  it  is  pro)>nl)Ic  that  no  coaKc  h^on  of  tbe 
hrnin  sabRtanco  has  taken  place.  !n  other  cases,  the  concnssion  nujrr^iidlt 
k'rminate  in  deutli,  and  in  these  it  will  always  be  found  that  distinct oontOMi 
or  laceration  of  llie  btiiiii  substance  bus  occuncd.  Betwc^en  theae  coaditioai 
there  are  Sfveral  intermediate  states.  Thus,  recovery  may  be  com|>letei 
permanently  irritable  state  of  brain  may  be  left ;  the  patient,  thuugh 
of  tiie  ordinary  duties  of  life,  becoming  readily  excited  by  alight  exctw  in 
diet  or  in  the  use  of  stimulants,  or  by  mental  emotion,  thoQ^^h  not  of  a 
inordinate  intensity.  Individuals  thus  aflectcd,  suflerinK  frum  a  pnhf- 
naturally  irritable  brain,  sometimcB  die  suddenly  in  the  conrw?  of  t  tt9 
mouths,  or  a  year  or  two,  after  the  receipt  of  the  injury. 

In  other  cases  the  {)atient*s  recovery  is  incomplete.  He  remainM  for  a  kn| 
time  unable  ])ro{.fer!y  to  follow  his  osual  occmpation  or  to  mix  in  the  urdimrr 
business  of  life.  In  such  cases  there  is  frequently  a  certain  di-^.Te-c  of  unpair- 
ment  of  mental  power  ;  the  memory  failing  either  jj^enerally  or  in  ccrtaia 
important  points,  as  with  reference  to  dates,  persons,  places,  or  kofoi^ 
The  speech  is  jK'rhaps  indistinct  and  stuttering.  Impairment  of  vicioD  ii  a 
very  common  consequence  of  these  injuries.  Asthenopia,  with  perhafa 
squinting  or  iwralysis  of  the  eyelid,  may  be  left.  The  hearing  maj  bf 
iniptiired,  or  noises  of  various  kinds  set  up  in  the  ears.  Hpileptifortn  octfi 
vitl^ions  (x*casioualIy  occur ;  sometimes^  as  the  jjatient  is  n-ojvcrtnf 
consciousness,  he  may  be  seized  with  a  severe  tit ;  but  more  commonly  tiK 

nvnlsiona  do  not  come  on  as  a  primary  consequence,  but  rather  us  a  rcawte 

ondary  result  of  the  bruin  injury.  There  may  be  diminution  or  loairf 
mOBCular  and  of  virile  power,  especially,  as  Elcunen  obscrvt-s,  whi*n  the  injan 
has  been  inflicted  upon  the  back  of  the  licad  ;  and  Holborton  ha«  notiocd 
that,  when  the  medulla  oblongata  has  been  injured,  the  pulse  may  coutiavc 
preternaturally  slow — an  observation  which  I  have  bad  several  opportunities  of 
confirming.  The  symptoms  here  ennmcrated  are  spoken  of  collectivdr  » 
"general  nervous  shiK-k,"  or  "traumatic  neursstheuia,"  and  are  t*ridaO» 
of  a  more  or  less  murked  condition  of  nervous  depressiou  resulting  fromSfcl 
injury.  The  condition  will  be  further  considered  in  connection  with  in^H 
of  the  spine,  which  arc  often  followed  by  similnr  symptoms.  In  aoxzkc  of  fflV 
caaeatfae  symptomiK  of  concussion  are  but  slight;  perhaps  even  none  are  appaicat, 
and  the  snlTtTer  congratulates  himself  on  his  e8ca[ie  ;  but  gmdnally  itopair- 
iiiftit  of  nervous  [wiwer,  manifesting  itself  in  one  or  other  of  the  ways  jo* 
mentioned,  conuH  on,  and  the  heidth  continues  bmkon  thr(»ngh  lifr. 

In  other  ca»'s,  again,  the  symptoms  of  concussion  may  gradually  t«rnimat** 
in  those  of  compression  ;  and  not  uufrequentty  reaction  is  followed  by  lOiK 
inflammatory  miHchief  when  the  concussion  haa  been  accompanied  by  laoei|i^ 
or  contusion  of  the  brain.  Hippocrates  trnly  obaenred  that  no  injury  of^| 
htrad  is  too  trivial  to  be  despised,  or  too  serious  to  be  despaired  of. 

2.  CoMi»UK.si*JOX  OK  TUE  BuAiN,— This  is  a  common  condition  in  injuri* 
of  the  hewJ,  arising  from  a  great  variety  of  causes: — from  the  pnanireof  > 
portion  of  lx>nc,  of  e\travasatc<l  bhwd,  of  inflammatory  exudation,  or  of  p» 
formt.-d  within  the  skull,  or  from  a  foreign  body  lodged  there. 

In  considering  the  Pathology  of  compreasion  of  the  brain,  it  ia  oCjH 
greatest  importancf  to  dintinguisli  clearly  between  the  hxral  etlec^  of  a  ^H 
preK«ing  Ixxly  on  the  j>art  of  the  br^iin  upon  which  it  lies,  and  the  cffacUv 
u  general  rise  of  iutrucmnial  pressure.    We  are  here  oonocrn«d  onlj  with  ^ 
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Httvondition.  The  brain  is  snrronnded  by  the  incomprppeible  rereWro-spinal 
HnKf  Hid  hc'Doc  it  follows  that  the  Hlightest  dimiimtion  of  the  ca)>»eily  f)f  the 
vaninm,  as  by  the  intrrxiuction  of  a  forci^rn  body,  must  mis^  the  introcninial 
■re«ssure.  uulej^s  the  tltiid  has  a  ready  mcaiia  of  escape.  Such  an  osca|>e  does 
kdoabtedly  occur,  chiefly  iuto  the  thcca  vertebraUs,  aud  the  experimentfi 
pT  Doaa  show  that  tlie  slightest  prcseare  on  the  dnra  cnater  of  a  trephined 
IbiiDftl  does  actually  cause  a  con*espmdiDg  rise  in  the  pi-essure  of  the 
■Blwiracbnoid  &\M\ce.  We  must  therefore  conclude  that  an  increase  of  intra- 
■nnial  pressure  pnxbices  syinptuuia  only  when  it  reaches  a  degree  sufficient 
Id  interfere  with  the  circulation  through  the  brain. 

m  In  whatever  way  occasioned,  the  Syxaptoms,  although  presenting  some 
lEflerenoeB,  arc  tolerably  constant.  The  putieut  lies  iu  a  state  of  coma,  stupor 
Ir  lethargy,  l>eing  jwralysed  more  or  less  completely,  heavy  and  drowsy,  or 
Bk^eusible,  not  auswerin*^  when  spoken  to,  or  only  when  addressed  in  a  loud 
kicf ,  and  [K-rhaps  shaken  at  the  same  time.  The  breathing  is  carried  on  slowly 
Hid  deeply,  with  a  stertorous  or  snoring  noise,  and  usually  a  peculiar  blowing 
If  the  lijis.  The  stertor  appears  to  be  owing  to  paralysis  of  the  soft  palate,  which 
H^rowD  into  vibrations  during  expiration  by  the  passage  of  the  air  :  the  dis- 
BSCoQ  of  the  cheeks  and  blowing  of  the  lips  are  dne  to  the  paralysis  of  these 
Ijirts.  One  or  l»oth  pupils  are  dilated  and  insensible  to  light  ;  the  pulae  is 
BU,  often  sluw^in  fact,  a  full,  slow,  laboured  pulse  is  one  of  the  most  marked 
Hutni^s  in  these  cases  ;  the  fieces  pass  involuntarily  from  ()ariilysi8  of  the 
Pphincter  ani,  and  the  urine  is  retained  from  paralysis  of  the  bladder;  the 
Kiti  may  be  cool,  but  iu  many  cases,  on  thecontmry,  is  rather  hot  and  perhaps 
fcnipinng  ;  the  temperature  may  rise  to  lOG*  F.  If  the  pressure  be  uuilateral, 
Borsley  has  ol>8erved  that  the  temperature  of  the  extremities  is  ofUiu  higher 
Ift  the  aide  op{>o8ite  that  on  which  the  pressure  exists,  probably  its  a  conse- 
■BCQce  of  vaso-niotor  paralysis.  In  some  cases,  on  tite  other  hand,  there 
fcpdars  to  be  depression  of  tem[>ei*ature  on  the  side  of  the  bo<ly  opjKitiite  to 
^^■ksion.  Not  unfrequcntly  during  this  condition  of  stujx^r  violent  libs  of 
HMUfuons  may  occur.  This  state  of  coma  may  l>ecoine  complicated  by 
Kmptoms  of  inttaumiatiun  ;  and,  unless  the  cause  that  produces  the  compres- 
Bon  be  removed,  it  usually  terminates  speedily  in  death,  the  patieut  gradoally 
■nking  into  more  complete  unconsciousness,  and  dying  in  an  apoplectic  con- 
Bition.  In  other,  but  much  rarer  cases,  the  insensibility  may  continue  almoct 
k  indefinite  time,  for  many  weeks  or  even  months,  until  the  comprcflsing 
■iniri  is  removed,  when  the  patient  may  recover  consciousness,  and  the 
■nniitoinfi  diAnpf»car. 

■  The  Siagnosia  between  conruattmn  and  compression  has  been  suflicieutly 
■liIlMih  il  iu  the  ])receding  dencription  not  to  rcquire  special  mention  here. 
■dI  it  must  \)G  rememljered  that,  in  many  cases,  one  state  merges  into  the 
■ther.  so  that  the  symptoms  ore  not  so  distinctly  marked  as  has  been 
Hj^pji^^;  and  they  are  more  especially  obscured  when  associated  with 
HpSittion. 

VWSth  regard  to  compression  it  may  be  broa<Hy  stated  that  whenever  the 
Kmptonu  follow  an  injury  to  the  head  within  twenty-four  hours  they  are  doe 
m  the  pressure  of  fragments  of  b^^ne  in  depressed  fractures,  foreign  lM>dies  in 
PtDCtnciog  fractures.  I ir  extruvasjited  hlood  in  simple  injuries.  (Vimpressiou 
fk%/tn  inflammatory  exudation  d**cs  not  rxTur  till  the  third  day  at  the  earlieat. 

■  8.  CzuEtituL  luiUTATiOX. — Thc  ttiird  form  of  primary  cerebral  disturbanci- 
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wbieli  is  met  with  in  injiirtGsi  of  the  head,  differs  Tory  rcmnrkiihly  nUBH 
tlic  |»rec<;diu^.  The  patient  jireaents  Byin]Uoms  neither  of  coni'twwoa  Dor^ 
compression,  nor  is  there  any  comljination  of  the  |ihenonK-na  chamcuriiinf 
thetie  two  Ktutcs  ;  but  tiie  symptuiiis  \\r\t  ulto^'ether  jHrculiar.  Kor  con^isiiiaa 
of  dt'8crip(ion,  ihey  may  be  divided  into  two  gnmj«,  the  bodily  ami  Uk 
mmtal. 

The  Bodily  Symptoms  are  »ft  follows.  The  attitude  of  ibir  pAtient  i* 
peculiar  and  most  diai-actopistic : — he  Iic«  on  one  side  and  is  CJirisd  up  im 
Btate  of  «;eiioml  Mexinn.  The  body  is  bent  forwards,  the  knees  ary  dnvDOp 
on  the  aUlomen,  the  leji^^s  bent,  the  arms  Hexed,  and  the  Ii;  '   " 

lie  does  not  lie  motioulesa,  hut  '\&  restless,  and  often,  when  >  a»^ 

himself  abouL  But,  however  reeklees  he  may  be,  he  never  6treU:ht*  hisjftA 
out  nor  assumes  the  supine  )x»sition,  but  invariably  reverts  t-o  the  ottitnde 
of  flexion.  The  eyelids  arc  lirmly  closed,  and  lif»  retiifltfl  Tiulently  ercrt 
I'lfort  made  t<»  «tpen  them;  if  this  be  elT«*ct«'d,  tlie  pupils  will  \»  foooJ 
U)  l>e  contracted.  The  surface  is  pale  and  e<^»ol,  or  even  i**dd.  There  i«  tw 
heat  of  head.  The  pulse  is  small,  feeble,  and  rIow.  sildom  abttv*.*  7».  Tie 
sphinctcra  are  not  osually  affected,  an<l  the  patient  will  pnw  urioe,  »imi 
the  bladder  reqnirpji  to  be  emptied  ;  there  may,  however,  Uiougfa  rarrfj.  ^ 
retentinii. 

The  aCental  State  in  equally  peculiar.  Irritability  of  njind  is  Lbe  jMVViii" 
ing  cliarw-terifitie.  The  patient  is  unconsciouB,  takes  no  hee<l  t»f  what  pa"* 
unless  calle<l  to  in  a  loud  tone  tif  voice,  when  be  shows  signs  of  irritability  »rf 
tem]>er  nr  frowns,  turns  away  hastily,  mutters  indistinctly,  and  grinds  to 
teeth.  It  ap|»ears  as  if  the  temper,  as  much  as  or  mort?  than  the  iaielfeAi 
were  affected  in  this  condition.     He  nleeps  witliout  etcrtor. 

The  coursti  taken  by  these  symptoms  is  as  follows.  After  a  ptriixl  \tirynt 
frf*m  one  week  u*  three,  the  pulse  improves  in  tone,  the  tempcmtare  nf  tW 
b(Mly  increaKcs,  the  tendency  to  flexion  subsides,  and  the  |>atieut  lies  rtnHcM 
nut.  The  mi-ntal  sl-ate  also  chunks.  Irritabdily  gives  w 
there  is  less  manifestation  of  temper,  but  more  weaknt>s  of  mt 
is  alow,  but,  thou*:!!  delayed,  may  at  length  be  perfect ;  although  in  Uwe. 
as  in  all  vtther  nwes  of  cerebml  disturbance,  ulterior  conscqocaoai  rnty  I* 
njanife?*tvd.  ! 

This  forni  of  cerebral  disturbancr  may,  fmm  tlic  {x^culinr  trntab3it| tihit , 
characterizes  it,  lie  with  propriety  termed  crirbral  irn'taiiotu 

The  syn)ploms  that  have  jnst  been  descrilM-d  usually  follow  blows  np«lfc« 
temple,  or  foiYbeail,  or  tK^iijuit,  and  ai-e  probably  duf  to  BUi»crficial  taanUinsj 
of  tiie  frontal  lobi-s  c»f  the  brain, 

Tuf.aTMKNT. — The  tn-ntment  of  these  various  conditions  is  utitsa 
owing  to  the  fact  that  they  seldom  (.»ccur  in  pmctie^  with   tliat  mocilt  " 
distinctness  and  [Kirticularity  by  which  alom*  their  characters  cma  beouo\«yt" 
in  deKTi]»tion,  but  aa*  ussiK^iated  together  in  such  u  way  that  Ibeaxtcttfit' 
of  the  [Nitient  (cannot  s^^  readily  \>*:  made  out.     It  would  be  naektcs  to  aUMf* 
U}  descrilte  the  fbades  and  modifications  of  treatment  rrquine^!  io  tb» 
rocnt  of  the  different  ^^roupings  of  these  various  forms  of  traomaUo 
dislnrbauce.     Wv   miiHt,   therefore,   content    oarselves  vlth   i!MHibiii[ 
tivatmcnt  of  each  sutc  broadly  and  separately,  and  1mv^  the  0(m»id««»tiiS i^l 
the  varieti(9i  that  commonly  present  themselves  in  practice  to  the  disenotiMi^] 
the  SurgiYui. 
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In  tbc  Tr«atment  of  Concussion,  the  first  great  indication  is  to  re- 

iblisb  till'  'leprt-'.-vsed  L'neri;,'ies  of  tlit:  circulalion  and  »if  the  nervous  system. 

effettiu^'  this,  wc  must  Ix:  caivftil  not  to  overstimulati*  tho  patient.     Thi* 

Ttsi  (uuctice  is  that  whidi  is  applicalde  to  the  tiviument  of  shock  jr^'iKrally 

10  wrap  the  pititicnt  tip  warmly  in  Mankets  t4i  put  hot  iMittlcs  unmml  him, 

to  employ  frictions  to  the  surface,  and  when  he  is  eutlicicntly  rucovrreil,  t4t 

low  him  to  SAvaliow  a  sniall  quantity  of  warm  ten.     Alooholio  stimnluntK  of 

kinds  siiould  he  avoided,  unless  the  deprcfision  be  po  great  chat  reaction 

Luot  Ire  brought  about  without  their  a^eucy  ;   but  au  enema  containing 

ke  ether  or  aromatic  spirits  of  ammonia  may  be  administered. 

When  reaction  has  come  on,  steps  should  be  taken  to  j)revent  the  occurrence 

inSammatorr  mischief.     If  the  concussion  has  Ix^n  sh'jirht,  it  may  be  ijuite 

icient,  to  purge  the  patient  well,  and  to  keep  him  quiet  on  a  regulated  diet 

a  few  days,  directing  him  cjirefully  to  avoid  all  alcoholic  stimulants  and 

ital  exertion  fur  some  time.    If  the  ctmcns-sion  has  Ix-en  more  severe,  and 

the  tninptonis  of  nniction  have  l)tH'Q  acoomjiaiiieil  by  indiottions  of  con- 

lUOOB  cerebral  diHlurbiiuce,  or  have  \nxu  followed  by  giddiness,  heodachi',  ur 

ifusiou  of  thought,  the  iijifer  plan  will  be  to  adopt  immediate  steps  for  the 

jvention  of  foi-thtr  mischief.     Venesection  used  formerly  to  be  extensively 

isL'd  HA  a  f)recautiouary  measure,  iu  order  to  prevent  undue  reaction  and 

latory  mischief  followinii;  on  head  injuries.     Perhaps  our  predecesBors 

in  the  too  frc(^|uenD  and  liberal  use  of  the  lancet  in  these  cases  ;  I  believe 

Surgeons  of  the  present  day  are  too  sparinsr  in  its  use.     In  the  younjt^  and 

the  bent  possible  elfects  follow  vcuL«ection  in  head  injuries,  to  the  extent 

from  12  U)  If.  ounces.     In  children,  knxihes  advantajre«jusly  take  the  place 

the  lancet.     The  patient  should  be  freely  purged,  kept  on  a  low  diet,  and, 

>ve  all,  should  remaiu  quiet  in  bed  for  some  days. 

Should  impairment  of  the  mental  faculties  or  senses  be  left,  the  more 
lent  pliu  will  be  to  have  recourse  to  a  mild  antiphlogistic  treatment,  con- 
ning of  leeching,  cupping,  blistering,  purging,  and  more  especially  a  mild 
LTCuriul  conrse,  with  strict  avoidance  of  all  mental  and  bodily  stimnlacion. 
10  ]iaticnt  must  l>c  carefully  watched,  and  kept  under  pr(»per  supervision 
r  fiumc  longtli  of  time,  as  serious  symptoms  ai*c  apt  suddenly  to  declare 
^^   lives. 

'D  all  cases  of  Coma  from  Compression  the  pressure  must  be  relie\ed 
Fore  it  can  be  e\|)eeted  that  the  coiuu  will  subside.  But,  besides  this  great 
olivious  indication,  which  must  t>e  carried  out  in  diOerent  ways  according 
J^  nature  of  the  eompi'essing  cause,  there  are  certain  general  considerations 
attended  to,  by  which  the  patient  s  condition  may  be  much  relieved, 
tu  the  bowels  should  be  freely  opened  by  placing  a  drop  of  crrjton  oil, 
icil  with  a  httle  mucilage,  in  the  patient^s  mouth,  or  l>y  the  use  of  tileaginous 
U*rebinthinate  eneniata.  The  urine  Is  to  be  dniwn  otV  twice  in  the  twenty- 
hour«,  the  ritom  darkened  and  kept  quiet,  and  ice  or  an  evaptirating 
j^pplicil  to  the  head.  If  the  breathing  becomes  c.Un:nieIy  laboured 
puUe  very  slow  and  full,  free  venesc<'tiou  is  often  of  use,  but  no 
!Atcan  i»e  of  any  real  senice  unless  the  cause  of  the  compression  be 


tmcnt  of  Cersbral  Irritation  will  require  to  l>c  varietl  in  different 
Mf  the  c4indition.     In  the  early  stage,  tlie  treatment  that  I  have  found 
consists  in  the  avoidance  of  all  active  me:isures.     Much  harm 
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may  reeult  from  bleeding*  pnrg^ing,  mid  mercurializing  the  patient. 
rest,  the  removal  of  all  mental  and  sensoiy  cxcitcmt-nit,  fibaviug  the  liead.  tb 
application  of  ice,  u  mild  ai)erient  or  an  occafiional  ciietiia,  arc  all  tlial  oac  bt 
done  in  the  way  of  mwlical  treatment.  As  the  constitutionul  pr»w(,-n  «w 
depressod,  they  must  not  bt  too  much  lowered  hy  complete  alwttncnce  froo 
food;  pmall  quiintities  of  milk  and  beef-tea  must  be  given  at  intcnilmlfil 
Rtimulants  are  rarely,  if  over,  required.  Bromide  of  potai»ium  ia  oftaiTBy 
nsefiil  in  3'i-srrain  doses.  In  some  cases  where  there  is  prcat  rcatlwnM^ Mii 
Kome  delirium,  without  any  sign  of  encephalitis  having  Rnporrenad,  cUoqI 
will  bo  found  of  great  value,  or  an  opiate  even  may  be  given  Ifi  qaiel  ik? 
patient  and  induce  sleep.  This  cerebral  irritation  is  the  only  fonu  o<  itfiinin 
cerebral  disturbance  in  which  I  have  seiju  opiates  act  benelicially :  hot  tKor 
iidministration  requires  great  care,  and  must  not  be  ventured  on  if  then  bf 
any  elevation  of  tempcmture  or  quickness  of  pulse.  Should  the  sigDi  d 
depn^snion  give  way  to  those  of  subacute  meningitis,  the  patient  beooimiaic 
noisy,  restlesa  and  sleepless,  venesection  may  be  practised  with  gnat  adfil' 
tnge.  The  bleeding  sliotild  be  followed  up  by  the  adminif^tnitioii  of  brootfl 
of  (K>tas6inm  or  chiond.  lu  the  treatment  of  all  these  conditions,  it  ift  iflpo^ 
Hil>le  to  insiBt  too  strongly  on  the  paramount  im()ortan(X'  of  altfiolutc  vtA  ind 
quiet.  No  conversation,  lights,  or  noise  should  be  allowed  in  the  pfttiab*k 
room,  and  no  injudicious  attempts  should  be  made  to  rouse  him  or  to 
tain  by  inquiry  if  he  is  conscious.  Much  depends  on  careful  and  qW* 
nursing;  on  attention  to  minor  details,  as  the  avoidam^e  of  noises,  of  ^sA^-- 
ing  lights;  and  on  the  frequent  administration  of  liquid  food  in  flil, 
quantities,  or  /«r  reclum. 

Samxaary  of  Treatment. — The  following  treatment  should  be  appMis 
all  cases  of  head  injury  attended  with  unconsciousness,  whether  special  cpA* 
tive  interference  be  needed  or  not : — 

1.  The  head  must  be  shaved  and  slightly  elevated  on  hard  pillowg. 

2.  Any  scalp  wound  must  be  treated  autiscptieidly. 

S.  Hot  bottles  up|iUed  to  the  feet — an  ice-btig  to  the  head  if  tbm  ^ 
signs  of  compression,  but  not  in  simple  concussion  or  if  the  patieni  ^ 
colla}iscd. 

4.  From  two  to  five  grains  of  calomel  phiood  on  the  tongue  on  the 
day. 

fi.  The  lower  bowel  emptied  by  a  turpentine  enema  on  tlic  eccood  or  iIubI 
day,  and  the  catheter  used  if  necessary. 

({.  The  room  darkened — the  necessary  fire  and  Ught«  being  Bcreeoed. 

7.  No  conversation  in  the  room  allowed  ;  alt  noises  avoided  ;  alippcn  n^'^ 
stituted  for  creaking  boots ;  the  coal  put  on  with  the  hand ;  the  fln 
with  a  stick. 

8.  The  diet  ti-i  cunsist  of  apoim-food— iceil  milk  or  at  m(i«t  cbidkatt^teA 
thickened  with  arrowroot  or  comllour.     Stimulants  uvoidMi  if  pawblsL 

9.  If  the  patient  cannot  swallow,  nutritive  euomata  may  be  giraa  CMIJ 
fonrth  hour. 


OOMTUBIOH    Ain>    ZJlCKaA.TIOM    OF 


Contnaion  and  laceration   of  tlie  Brain  and    of   it*  Mamfafasii 

arc  frequent  in  injuries  ol   the  licad,  and  are  among  the  most  uu|)orUmt  o^ 
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licfttions  of  thrw  noridonts.  The  extent  of  injury  intlictcrl  ujion  the  cerebral 
ibetancc  has  wide  lituite^  from  slight  Im.^enitioD  witliuui  ex])oeure,  to 
SDudfttiiiD  of  the  br&in«  liisiategration,  and  escape  of  large  portions  of  its 
il»lanL-e. 

CansoB. — Injury  to  the  brain  may  be  occasioned  in  various  ways.    The 

mpii'st  form  is,  perluip**,  that  which  is  fre<inentlT  met  with  in  undeprettsed 

mcture  of  the  skull  and  sometimes  happens  without  fr«ctui*e,  from  simple 

>ncussion  or  commotion. 

Under  these  circnrastunccs  the  laceration  of  the  cerebral  ^nbatance  occors 

I  most  caaes  on  the  side  of  tlie  head  opposite  to  tliat  on  which  the  violence  is 

►f  li'd.  usnully  at  a  point  exactly  opposite  to  that  struck  ;  mnch  less  frequently 

^  f 'tuicl  immediately  l«neath  the  part  of  the  Bkull  which  received  the  blow. 

' '-  tion  of  the  bruin  is  the  commonest  cause  of  death  in  simple  fracture  of 

■  '    ^iciill,  the  fracture  itself  when  not  cc>mpound  beiujj  no  more  dangerous 

i;tii  .'i  similar  injury  of  any  other  bone.    It  is  attended  with  extravasation  of 

IocmI  proportional  to  the  amount  of  injury  done  to  the  brain  tissue,  and  in 

sverc  tJises  this  is  sufficient  to  give  rifie  to  symptoms  of  compresaion  whir.h 

lask  any  s]>ec:ial  eigns  of  cerebral  laceration. 

The  re<:it>n8  of  the  brain  most  commonly  injured  are  the  anterior  parts  of 

tie  frontal  and  temporo-sphenoidal  lobes.    This  is  due  partly  to  the  irregu- 

fcrity  of  the  surfaces  of  the  bones  against  which  these  lobes  lie.  but  much  more 

[>  the  fact  that  the  posterior  and  postero-latera!  parts  of  the  sknll  and  the 

ex  are   the  most  exposed  to  injury  from  falls  and  blows.     Thus  wlicn 

person  slips  suddenly  in  frosty  weather  and  ^.rikes  the  bat^'k  of  hi^  heiid 

the  pavement,  there  may  be  no  external  sign  of  serious  injury,  n<»r  any 

ure  of  the  skull  ;  yet  laceration  of  the  anterior  portions  of  the  oerebnd 

isphcrcfi  frequently  occurs  at  the  point  exactly  opposite  to  that  struck. 

The  explanation  of  this  fact — that  the  chief  [iicemtion  is  (Opposite  the  point 

k — is  that  the  blow  starts  a  wave  in  the  soft  cerebral  substance  which 

a«niiust  the  l»one  on  the  other  side.     In  very  rare  cases  it  is  possible  to 

the  coarse  of  this  wave  by  haemorrhages  in  the  cerebral  substance  in 

tnck.    Thus  not  long  ago  a  cose  occurred  in  University  College  Hospital 

which  a  man  received  a  blow  from  a  fall  on  the  left  side  of  the  forehead. 

)  livisl  ten  days,  and  at  the  post 'mortem  examination  a  bruise  of  the  brain 

R  fouiiil  in  the  frmtal   lolx.*  ut  the  point  which  first  received  the  violence, 

i  exuctly  opi>ositc  this  on  the  right  occipital  lobe  was  another  bniise ;  in  a 

aight  line  l>etwcen  the  two  bruises  waa  a  haemorrhage  into  the  ri^'ht  optio 

mus.     Very  sudden  and  violent  blows,  such  as  n*tu-penetr«ting  bullct- 

RiDdi,  nsiially  lacerate  tlie  brain  immediately  beneath  the  part  of  the  sknll 

jck,  and  some  of  the  un»t  typical  cases  of  h»calized  cortical  injuries  of  the 

in  are  consequentlv  to  be  found  in  the  records  of  military  surgery. 

The  brain  and  its  membranes  are  often  lacerated  by  tlie  s/tarft  sjtiatia  of  a 

WM9$dft€tcturf,  which  may  {xmetmte  ia  n  considcrabh*  depth  in  \U  snbKUiUce. 

lastly,  the  injury  may  Ikj  onciwioned  hy  fore  iff  n  hodus^  such  as  bullets, 

ereing  or  lodging  in  the  head  ;  by  sabre  or  axe  wounds,  or  by  stabs  aiid 

itirfs  through  the  inner  [tcrtions  of  the  skull,  especially  the  orbital  plate 

Ibe  frontal  bone.     In  this  way  a  piece  of  stick,  a  tobiicco-pifM>,  the  i>oint  of 

tnife,  or  a  scissor-bloile,  may  puncture  the  anterior  part  of  the  bmin. 

The  effwts  pro*ltirtMl  by  the  pas>tage  of  a  bullet  through  the  heail  acquire 

oonsid«mtioa.    The  experiments  of  Kocher  have  shown  that  the  injury 
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jtntduced  by  firinjr  thron^^h  an  empty  sknll  is  limited  moro  '•»  !'-•'■  '  i 
ih*'  apertures  <.f  entry  and  exit.  If,  hnwovcr,  the  content*  of  the  Kkiil!  \^ 
witliin  it,  the  siitinxa  are  at  the  saino  time  widely  torn  open.  l*his  difTei 
doftonds  upon  the  mvcnilod  **  hydvodynamic  effect"  of  the  ballet,  \iK„a|M 
the  )»;i£sage  of  wavea  of  increnaed  prcRsnre  tiirough  the  flnid  contents  of  Uv 
fikull  at  the  njometit  when  the  bullet  enters  it.  The  exjicrrmenLK  of  H'tnlej 
nnd  Kramer  tend  tu  show  that  in  doj^s  thcJ*e  craves  of  pressua-  arc  uf  pretf 
iinportiUK-i' in  the  production  of  Rtidden  de^ith  fnini  jrunshot  injnn«  '/tSe 
brain.  The  presssurc  waves  impingx^  upon  the  base  of  the  Ijrain,  and  hj  x\mr 
efTect  upon  tlie  medulla  cause  sudden  arrest  of  respiration.  In  ibene  njarv 
tnentB  prolonged  artificial  reBpiration  iisnally  sncceeded  in  re«sii«rii«tras  ibt 
apparently  lifolesR  animal,  ft  if*  prolnihlo  that  the  sudden  dfjilU  whid 
fK'casionally  followR  a  severe  blow  on  the  heiid,  ns  by  »  crieket'ball,  mt 
be  KusceptiMe  (if  a  like  expI:ination. 

The  Fost-mortem  Appearances  (»f  laceration  of  the  brain  vary  witl)  die 
desrree  of  injury  and  the  time  the  patient  Burvives.  In  a  rt'ceut  ewe  vxrr) 
stage  may  be  met  with,  from  a  mere  gupeiiicial  bruise,  mai'ke<i  by  a  few  pniiili 
of  extravnsated  blood  in  the  grey  matter,  which  still  mnintaina  il«  tiatnnl 
form  and  cunsiHtencc,  to  extensive  laceration  and  cmshinp,  in  which  ti»«(nTT 
matter,  and  a  iLrrcaber  or  less  amount  nf  the  white,  is  red«0'::d  to  n  polpr. 
disintegrated  mass»  mixed  with  clots  of  hlood.  In  the  cascH  of  simple  faniiiniif. 
there  is  no  extravoiHitiou  of  blood  in  the  neighbourhood  of  the  injury ;  IB 
severe  laceration  clots  arc  found  superJiciully  adhering  to  the  injared  pirt  (if 
the  brain,  and  extending  widely  in  the  subarachnoid  spu'e.  sometiwts  rqiit* 
pletely  covorius:  one  heuiiBphere  with  a  thick  layer  of  conifiilum.  Oce«ioini^ 
the  extra vttsated  blood  may  Imve  forced  its  way  into  the  subHtanee  of  ^ 
bruin,  and  even  have  burst  into  the  lateral  ventricle  ;  but  this  is  Tery  mt. 

In  lacerations  due  to  i»enetrating  wounds  or  accompanying  <  *  ''nc- 

turos  in  which  the  dura  mater  is  toni,  if  the  jwiticnt  survive  In  .  '*'H 

day,  marked  intlamniiitory  changes  may  be  found  at  the  injureii 

thet^e  cases  the  hrain  substance  is  softer  than  natural  in  the  area  of  ;.. . 

and  is  readily  washed  away  with  a  stream  of  water.     At  the  injured  poittf* 
(he  n'muins  of  the  extniMisateil  blood  ;  round  nlx^nt  it  the  brain  %iil  - 
i-eddt-r  than  natnnd.  In  addition  to  the  loc4i]  mischief,  the  whole  bri> 
presents    the   ap|>eHrttncc8   indicating  septic   meniugo-encephalitiH 

mater  is  gorged  with  blood,  and  infiltrated  with  greenish,  punform,  i..: 

tory  exndHtion,  starting  from  the  injured  spot  and  extending  motv  or  !•* 
widely  in  nil  directions  ;  there  is  a  slight  excess  of  cerebm-apinol  fluid  in  •oo* 
rases,  but  in  otiiers  the  surface  is  almost  dry,  and  the  eonvolutiooB  are  iligtit|* 
llattened  from  swelling  of  the  brain  :  the  grey  matter  is  everywhew 
than  natural,  the  red  {toiuts  seen  in  sections  of  the  white  sabstADoe 
uunieroufi.  and  the  ventricles  often  coutair.  an  excess  of  fluid. 

In  simple  fractures,  or  in  compound  fractures  in  which  asepvit 
ixuuntAined,  the  patient  is  not  free  fivim  the  danger  of  sprcadieg 
extending  fnitu  tip*  injured  br-u.     Acn)rding  to  Bergmann  the  blood 
Vttsaied  round  the  liu:cnitiim  is  ollen  sutlieieut  in  amount  to  press  on  tbt* 
of  the  pia  mat(*r,  an<l  thus  to  cause  a  serious  interferenr*e  with  tlie  retam 
bhKid  from  the  injured  part.     If  the  extravasation  is  small  in  amoani  (Iki^ 
resulu  but  a  limited  area  of  trdemn  which  soon  difiMp]iear«  na  tlw  Itteod  >" 
uljsortnxl  and  the  pressure  removed.     But  in  extensive  UceralioDB  witli  W* 
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Tindant  extravasation  the  swellin^r  niiches  a  dnngenms  dc<n*t'e.  Xot  only 
)es  it  exteiul  concentrically  until  it  reaches  uninjured  and  jvossiltly  vital 
rU  of  the  brain,  but  the  cercbro-spinal  fluid  l>ecomefi  increased  in  amount 
the  transudation  until  it  may  give  rise  to  fatal  compression  of  the  brain. 
!he  whole  of  this  jiroroBs  ia  independent  of  true  inflammation  or  iufection 
■om  without,  and  irt  due  to  the  anatomical  arran^^Gment  of  the  ve5*«!lfl  of  rhe 
w'n  by  which  the  lilond  ret  urns  chiefly  thr(in»j;h  rlie  Inrge  veins  of  the  pia 
ftt<*r  which  are  necessarily  compressed  by  blood  extravatiated  between  them 
id  the  b(uie.  In  these  cai^es  a  narrow  zone,  yellowish  red  in  colour  and 
>tted  with  points  of  extravasation,  is  found  around  the  area  of  laceration  : 
■yotid  this  as  far  as  the  swellinir  extends  the  bruin  substance  is  moist, 
h'steniuiTt  and  softer  than  natural,  that  is  to  say  liighly  ftdematous. 
Supposinjj  the  patient  to  have  escaped  these  dangers,  it  is  still  possil^lo 
lat  death  may  occur  at  a  more  remote  perif>d  from  softening  round  the 
jured  Rjtftt.  Thift  softening  is  n  result  of  the  interference  with  the  circula- 
DU  from  the  injury  tu  the  vessels  and  the  cous.fpient  hmmorrliaj^e,  and 
ossibly  of  local  inliumniiitidu  foUosvint^'  tlie  injury.  As  the  efl'ect  of  tlii?,  the 
in  tissue  and  any  iuHamrnut^try  trxudation  that  may  be  present  undenjo 
tty  degeneration,  forming  a  yellowish  pulpy  mass,  which  washes  away  readily 
ider  a  stream  of  wat^r,  the  coinlition  being  known  as  t/eihw  softenituj, 
*he  microscope  shows  inmuueralde  fatty  j^ranules  and  <^ranular  cells,  with 
oraetimes  rccojniisyible  <(ebt'is  of  the  nerve-fibres  of  the  white  matter.  It 
|K)Ssible  that  recovery  may  take  ])lace  even  after  sitftening  ttf  an  area  of 
ime  size,  the  degenerated  tissue  beinj^  absorbed  and  a  small  superficial  defect 
ft  in  the  surface  of  the  brain. 
\w  cases  in  which  ncoveiy  takes  place  without  these  unhealthy  chanpes,  a 
nail  tough.  <i[m<]uc  scar,  depressed  below  the  surface,  is  left  in  the  cortex,  to 
bicb  the  membnmes  k'fi'tne  firmly  adherent.  In  the  centre  of  the  ctcairix 
lay  be  a  darker  patch  cuutaiiiing  crystals  of  hrematoidin,  indicating  it^i 
morrhagic  oriijin.  If  much  blood  have  been  extravasated  into  the 
)borachnoid  space,  it  occasionally  happens  that,  instead  of  bein^  completely 
,bsorl)ed,  it  l)ecomes  decolorized  and  ]»artly  orgimized,  forming  a  layer,  often 
of  almost  leathery  consistence  and  of  dirty  brownish  colour,  which  remuins 
rmancntly  adherent  to  one  or  both  sides  of  the  subamchnojd  space.  Occa- 
nally  it  forms  a  complete  cyst,  flattened  out  in  the  sjmce,  and  containiug 
trace  of  fluid.  Such  cysts  are  usunlly  adherent  to  the  dura  mater,  but  have 
n  found  loose  heneath  the  ttiiichnoid. 

Symptoms  and  Effeots. — The  symptoms  and  residts  of  wound  or  hwera- 
_ti"U  of  the  brain  vary  grcratly  according  to  the  nature  4ff  the  accident,  the  seat 
k^  the  injniy,  the  age  of  the  patient,  and  other  condirions  which  cannot  always 
Be  very  readily  det/'^rmiued. 

i  The  ordinary  symptouis  of  laceration  of  the  brain  are  at  first  merely  those 
nf  concussion  alR'udy  desLTlljcd  (p.  71;').  As  before  stated,  "concussion  of 
■be  bruin  *'  is  a  clinical  expressiun  only,  and  prultably  in  all  cases  in  which  the 
Baiient  rallies  slowly,  and  certainly  in  those  in  whirh  a  return  of  consciousness 
■  delayed  over  twelve  hours,  there  is  more  or  less  bruising  and  laceration  of 
me  cerebral  substance.  If,  a.s  the  patient  rallies,  the  symptoms  of  concussion 
fcadually  merg4:r  into  those  of  compression  (p.  7-t."t),  within  twelve  or  eiifhteen 
Konrs,  we  may  be  sure  that  this  is  due  to  htcmorrhafje  within  the  skull,  either 
Bom  a  lacemtion  of  the  brain  or  from  wound  of  a  nK'nin«tea]  artcrv  or  a 
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venons  sinue.  The  diagnosis  of  this  latter  condition  will  be  rcfcm**!  to  fartW 
on  (p.  7fI7).  If  soon  after  the  injury  cerebi-al  irritation  (p.  7-Ij)  *ets  in,  wi» 
may  be  corLuin  that:  aceration  of  the  brain  is  j^rcsfnt,  prnbahly  in  the  fp'iita! 
region.  Violent  convnlsiona  occurring  within  twelve  hours  of  an  injun  i" 
the  hejid  are  almost  invariably  dne  to  hajniorrha^e  from  a  laceration  of  the 
brain,  either  tearin^^  down  tlie  brain  substance  in  the  region  of  the  uwAa-t 
centres  or  diffusing  itself  widely  beneath  the  arachnoid.  Lastly,  iniimirnHml' 
of  funetiun  in  any  part  of  the  brain  with  the  function  of  which  we  ut 
acquainted,  occurrin*;;  as  the  dit^ect  result  of  injury,  may  he  looked  npoD  « 
evidence  of  bmiainjr  or  laceration  uf  that  part.  On  the  second  day  thr 
tem[>erature  rises  to  about  luo'  F.  in  all  cases  of  laceration  of  the  brain,  um) 
by  the  third  day  it  is  usually  101*  F.  or  102*  F.,  even  when  the  air  ii»  exdwW 
from  the  injured  part. 

In  wany  cases  of  lacerated  brain  the  patient  recovers  afler  having  ngiin^ 
cousciouaness  without  any  further  trouble  than  a  fixed  headache  for  son 
or  weeks  over  the  injured  spot.  This  is  especially  common  when  the  looentM* 
is  in  the  frontal  tobes.  lu  cases  of  compound  fracture  with  lactrnit.itin,Mp(ir 
meniUi^fHcncephalilis  is  a  frequent  complication,  though  at  the  pn^^nt  tiiw 
much  lej's  common  than  formerly  owing  to  the  more  effir-ient  treatment  of  t6f 
wound.  Should  this  occur,  the  symptoms  of  this  affection  (p.  Z't)  innkiJi 
those  specially  imUcative  of  laceration.  Even  if  the  patient  escapes  An 
dani,'er  he  is  still  liable  to  local  inflammation  possibly  terminating  in  snppnn' 
tion,  or  to  spreading  ccdema  fp.  750)  round  the  injured  area.  ThcM  coft- 
plications  wben  they  occur  usually  manifest  themselves  by  definit**  m?nftfnai 
the  third  to  the  fifth  day.     If  the  lewion  is  not  seated  in  th'  '^  tfir 

cortical  motor  areas  the  only  symptom  may  Ijc  increaaing  insu„: j  nilji 

gradual  development  of  the  signs  of  comprefision  of  the  braiu.  If  the  rvgion 
of  the  cortical  motor  centres  is  implicated^  convulaions  usually  fitrm  n  iirv*nu> 
nent  feature  of  the  cose.  These,  though  very  alarming  to  the  Surgeon  and  i" 
the  friends  of  the  patient,  are  by  no  means  to  be  looked  apon  aa  bopek»h 
fatal.  If  the  fits  are  not  accompanied  by  gradually  spreading  pamlysiik  uid  if 
eonsciouanesB  returns  between  them,  there  is  a  good  hope  of  reoovery,  t^pccull; 
if  the  patient  be  young  and  otherwise  healthy. 

Suppuration  is  a  very  rare  cx)mplioatiou  of  lacerati(Ki  withoat  an  opro 
wound,  but  it  is  sometimes  met  with,  couiing  on  (HVAsionally  some  weeks  attv 
the  accideut.  It  is  indicated  by  elevation  of  temperature  and  a  ^iAmI 
increase  in  the  disturbance  of  function — as  spreading  pandyais,  loes  of  09&- 
Hciunsneas,  and  convutsiouB  if  the  motor  area  is  afft^ted,  witJi  the  ff^ 
symptoms  subsequently  to  be  given  in  describittg  intracranial  tfuppiiPitio> 
(p.  774). 

The  recovery  after  laceration  of  the  brain  is  often  incomplete,  lacaW 
fuknilysis  or  pennanent  loss  of  some  mental  faculty  not  uncommonly  rvmaitdflf- 

Thewe  lx;ing  the  general  symptoms  of  laccnition  of  the  bruiu,  it  remiini^ 
be  considered  how  they  may  Ik*  varied  or  mixlified  by  the  nature  of  the  iojo? 
and  other  circumstancis. 

The  Siiiure  of  the  Injury.  If  the  brain  be  injured  directly  by  somt  dM^ 
pointc<l  (ir  cutting  instrument,  as  a  sword  or  hatchet,  the  syniptoou  of  0** 
cDH»iun  may  be  entirely  wanting  ;  tlie  patient  may  not  futTrr  froo  4** 
momentary  logs  kA  consciousness.  The  same  may  occur  wbcn  a  l>k)W  ™ 
tome  angular  body  is  received  on  the  thin  portions  of  thc&kulL    TbosajiA>C 
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an  was  admibted  into  University  Colles^e  Hospital  sufifering  from  an  injury 
the  brain  which  raused  aphasia  and  facial  paralysis,  received  in  a  foil 
inet  some  8tep6.  In  spite  of  tlie  eeverity  of  the  injury  he  did  nob  lose  con- 
toosness,  or,  if  he  did,  it  was  certainly  for  le&s  than  one  minute.  In  punc- 
d  fractures  the  patient  frequently  walks  to  the  hospital  unconscious  of 
Ting  received  any  more  serious  injury  than  a  cut  head.  lb  is  not  even  un- 
mmon  to  nee  a  patient  with  a  wound  from  which  brt^ken  down  fragincnU 
bn»n  snhstancc  are  protruding,  and  wlio  is  yet  perfectly  conscious  and  has 
n  insensible  only  for  a  few  minutes.  On  the  other  hand,  when  the 
Kcration  is  due  to  a  more  diffujied  blow  on  the  head — in  those  cases  in  fact  in 
irhich  it  is  situated  on  the  side  opposite  to  that  struck — concussion  is  almost 
llwuvR  more  or  less  distinctly  marked.  lu  these  the  injury  is  more  ditfused 
md  seldom  at  tirst  capable  of  accurate  localizatiou,  fi>r  in  addition  to  the  local 
Djury  the  whole  brain  has  been  more  or  less  violently  shaken.  Under  such 
nrcnmstances,  it  is  not  surprising  that  the  retarn  of  consciousnoss  h  often 
lelayed  for  days  or  even  weeks. 

'  The  Loealitij  of  Uie  Injury.  Until  com|Miratively  recently  we  had  no  means 
It  our  c^nnmand  by  which  we  c<tuld  with  any  certainty  recognize  the  exact  part 
[if  the  bniin  which  was  bruised  *ir  lacerated  liy  an  a(X!idcnt  unless  the  nature 
ilf  the  injury  were  such  as  U*  leave  no  doubt  that  the  cerebral  substance  was 
ironnded  directly  beneath  the  part  of  the  skull  to  which  the  violence  had  been 
^Ued.  It  was  known  that  injuries  to  one  side  of  the  brain  caused  paralysis 
ii  the  opposite  side  of  the  Ixnly  and  face,  and  that  sometimes  the  paralyses 
effected  merely  a  part  of  one  side,  and  were  very  temporary  in  their  character; 
hat  in  other  teases  extensive  injuries  of  the  brain  were  not  accompanied  by  any 
Dterfercnce  with  motor  power  ;  but  there  was  no  accnrate  knowledge  by  which 
he  seal  of  the  injury  could  even  approximately  be  determined  by  the 
grmptoms.  The  earliest  deHuite  attempt  to  localize  an  injury  in  the  cerebral 
iemispheres  was  made  by  Broi-a^  who  pointed  out  in  1S6]  that  the  condition 
low  known  as  aphasia,  in  which  the  patient  loses  the  faculty  of  c<jnverting 
is  ideas  into  articulate  speech,  is  a&sociated  almost  invariably  with  some 
finite  lesion  of  the  posterior  part  of  the  third  left  frontal  convolntion.  As 
G  rmult  of  the  investigations  of  subsequent  observers  it  has  been  clearly 
monstrated  that  the  cortical  gi*ey  matter  of  the  brain  in  the  region  of  the 
lens  itf  Rolando  is  the  scat  of  various  centres,  which  are  connected  with  the 
olnntary  muscular  movements  of  the  body.  The  means  by  which  our  know- 
ge  on  this  subject  has  been  gained  have  been  experimental  and  clinical, 
xcitotion  of  certain  8|M»t8  in  this  so-called  *'  motor  area  "  by  a  weak  fumdic 
rrent  ransw*  definite  muscular  movcraente.  Destruction  of  these  areas,  on 
e  other  hand,  is  followed  by  a  paralysis  of  the  corres{>onding  movetueuta, 
Uiougli  Huch  paralysis  may  be  more  or  less  U^mporary.  It  appears  indeed  that 
centre  in  the  motor  area  corresponds  with  certain  definite  movements 
irr  than  with  individual  muscles.  Hitzigand  Ferrier  showed  ihat  if  the 
Urcngth  of  the  ex<*iting  cnnx'nt  be  incivascd  the  resnlting  movements  aa'  no 
longer  accurately  limited  but  extend  to  a  whole  lim)>  or  the  whole  side  of  the 
^ody:  a  still  stronger  cunvut  gives  rise  to  a  general  epileptifomi  convulsion 
iTccciug  the  whole  body  and  ac*coni|)anied  by  Io8s  of  consciousness. 

The  1U.VUU) ^Kin V i [ig  figure  (Fig.  ;ti>4)  repreneuts  the  principal  motor  areas  on 
ihe   ontfr  nnrfiice   of   the   cerebral    hemisphere   of  the    Bonnet  Monkey  as 
ined  by  Beevor  and  Uorsley.    The  exact  limits  of  the  diflerent  centres 
^  X,  3  c 
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are  subject  to  individaal  %*ariations,  and  to  a  certain  extent  adjacent 
overlap  each  other.     The  motor  recrion  extends  from  the  onter  6urfaoe  of  thi 
hemisphere  a  short  distance  on  to  the  corresfMmdin^  jmrt  of  tht*  "  t»*L 

We  must  be  cautious  in  transferrinjr  ti»o  readily  the  roinlcs  ^  u<!«i 

upon  the  brain  of  animalH,  even  of  the  higher  apes,  to  that,  of  maa.    Clintol 
expcricuoe  in  this  subject  is  however  ever  increasing  and  tenda  mora  aid 


V^t.  a04.— Ontar  finrteea  of  l.«rt  0Mrt*hr«l  lleiniMtihnrr  (iu>i)tirt  Monkfvj  ttioirinc  U*  |MMttloa  «f 
thD  Mutur  Au<&».    (ilui-ftWy  uiul  Uoevur.)  ' 


more  to  confirra  the  view  that  the  results  j)rodiict.'d  by  injuries  of  tho  ooi 
the  neighbourhood  of  the  sulcus  of  Rnlundo  are  the  eumc  in  the 
Rubjent  as  those  following  experimental  injury  of  the  <x)rre«pomiinjr  paiu  b 
the  lower  animals.  The  evidence  obtained  by  direct  electrical  excitatioo  ^ 
the  cerebral  cortex  in  mati  is  uecoaBarily  very  scanty.  The  aocompaoj^ioc 
figure  (Fig.  aor>),  for  which  I  am  indebted  to  Victor  ilondey,  indiofttfii  tbe 


ng.lO&.— OalcrSttfftmoriUehtCvrflaiil  UiiLiM'ttTr  <M*ii)  <i1in»-Ui«  KeMiUU obutukl  to 

BtlriiuUliuli.     (liutvlfy.) 


of  Burli  rxcitMions,  nnd  a  roinparisori  of  Fi^.  SO-I  and  SOTi  itf  f<09 

that  these  rcmilta  are  uniform  in  the  two  cas(«. 

The  symptoms  produced  by  damage  to  the  motor  area  of  the  cortex  s^F 

|}e  divided  into  primarv'  Hn<l  Miotulary,  according  aw  ihey  aiv  fmir**^?^ 

Inducted  at  the  time  of  the  injurv.  nr  np[iour  later  aa  the  a*8iiU  of  infl^llWtf'^ 

ur  Mpreading  irdema  around  thr  injurct]  pari.     Mlieu,  as  the  nsali  o^cit^ 
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miiry  or  Bucondary  mischief,  u  disliiict  groap  of  mnecles  ib  fMiraWeed.  the 
n\\  *' monoplegia  "  is  applied   to  the  condition;   when  a  similnr  j^roiip  i« 
irown  into  spasm,  it  is  sj^wkon  of  as  "  mono8|>a8rn."     Thus,  if  tht*  uppor  limb 
is  attccted  it  would  be  deftcribed  aa  brachial  luonoplejriH,  or  mono8p»fim, 
tibe  ciae  might  be.     If  a  patient  receire  a  blow  upon  the  head,  and,  on 
ilfl  reooverinp  ciinsciousncss,  it  is  found  that  a  hn^aliied  pamlysis  is  prearnt,  we 
uclude  ihut  there  exists  a  laceration  of  some  severity  in  thu  corticiil  centre 
irrfSiH_indini:  to  the  niuw:ie3  implicated.     If  almi«t  immediately  after  the 
jurj^  thea'  is  a  distinct  spasm,  uflt'ctiuj;^  a  localized  jrroup  of  muscles,  we 
nclude  that  hsBiuorrliui^f  is  going  on  from  the  lacerated  hmin  substance,  uid 
itating  or  brc&king  down  the  tissue  of  the  centre  correspondinjj  to  the 
ected  muscles ;  if  the  monospasm  extends,  tirst  affecting  the  whole  side  of 
the  IhkJv  and  finally  both  sides,  so  that  the  attacks  assume  the  form  of  true 
epileptic  tits,  it  is  probable  that  the  cxtravasated  blo<>d  is  extending' over  the 
rfiacie  of  tlie  brain  and  irritatini;  moiv  or  less  widely  the  whole  motor  area, 
shown  by  the  experimenta  before  mentioned,  however,  it  is  not  neceseiary 
for  both  sidefi  of  the  bruin  to  be  injured  in  onler  to  prttduce  a  general  spasm  ; 
%  violent  irritation  at  one  spot  only  is  sutlicient.     Consequently  it  is  possiltle 
tiiat  sudi  convulsions  might  be  caused  by  hiemorrliagc   bn.'akinL:  down  the 
brain  tissue  in  a  limited  area.    The  convulsions  in  these  cases  usually  assume 
ft  regular  course  :  the  tit  commemses  by  twitching  of  that  part,  which,  in  the 
intervals  of  the  fits,  is  most,  clearly  paralysed.    Thus,  in  an  injury  in  which  the 
^ntrc  of  the  right  side  of  the  face  is  chiefly  affected,  and  in  which  facial 
puiUysis  is  well  marked,  the  tit  commences  by  rwitohing  of  the  right  side  of 
the  faoe,  tlien  the  head  is  turnetl  forcibly  to  that  side,  then  the  rii:ht  arm 
fcoters  into  the  sjxifim,  then  the  right  leg,  after  which  the  Icf^  leg,  left  arm  and 
left  side  uf  the  face  are  uHected  in  the  order  mentioned.     During  Lhc  B]msni 
Ui«  musi'leH  of  respiration  become  fixed,  the  tiice  l>ecome8  livid,  and  the  patient 
froths  at  the  mouth  as  in  a  genuine  epileptic  fit.     The  attacks  of  oouvulsioDH 
•flen  oc(.Mir  in  rapid  suecos&ion,  and  after  each  the  paralysis  may  be  found  to 
^r8  extended  ;  the  return  to  the  normal  stat*'  between  the  fits  may  become 
Bk  and  less  perfect,  and  finally  coma  may  set  in.     In  such  a  case  if  coma  i^ 
^kilete   within   twenty-four   hours  of    the   accident   haemorrhage   from    a 
^B*tion  might  be  diagnosed  with  tolerable  certainty,  and  the  question  of 
Irephintug  might  arise,  the  site  of  the  operation  beiug  determined  not  by  the 
lituation  of  uny  external  wound  or  bruise,  but  by  the  indicutiuns  of  cortica 
lc«iou  furnished  by  the  paralyses  and  spasms.     It  may  happen,  however,  that 
the  c^mvulsiooa  may  not  come  on  till  the  third,  fourth  or  fifth  day.     They  are 
U>eu  in  someeaiesof  compouutl  frai'ture  due  to  septic  meningitis  extending 
|pr  the  motor  area.     In  cases  without  an  open  wound  n»nvulsions  at  this 
Saiod  are  due  to  inflammatory  hypenvmia  or  spreading  cedLMna  from  inter- 
fervnov  with  the  circulation  in  the  injured  urea  (p.  T'Ht),  extending  round  the 
injured  8{K>t.     In  favourable  (Mtscs  this  (requently  subsides,  and  the  patient 
9\K}overB  ;  bnt  in  others  it  goe^  cm  to  such  an  extent  as  st'riously  to  damage 
kip  brain  subHt4ince,  the  conrulsions  increns(^>   in   intensity,  and  are  re|)Cittcd 
Bin  fR^iuently,  the  return  to  the  normal  state  between  the  tits  Itecomes  lesa 
■nd  lew  pi-rfeut,  and  finally  coma  sets  in  and  death  ocr>un<.     If  the  laceration 
^MUntod  near,  hut  uot  in  the  nujt^r  aren,  there  may  be  no  [tamlysis  till  nfUtr 
^HPpvuUinns,  unci  (he  puntlvsis  may  then  gradually  extend  ntter  each  con- 
^^Km,  indicating  the  gradual  sprewl  of  the  mischief  into  the  region  of  the 
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motor  centres.  In  other  cases  ngaiu,  tho  superficial  motor  centre  iniy  b» 
tttlected  at  u  much  luter  fHTiotl  by  the  formiitiou  ofuii  ultsc-ei^*!  in  tlic  ialafiaooe 
of  the  bruin.  It  is  in  these  casea,  pcrlmpit,  that  the  study  of  chr  li-Mnlinaioo 
of  the  fniictions  of  the  cerebral  hemispheres  is  <»f  the  ujeate«t  uii{»<runoe, 
enaliling  the  Surgeon  to  determine  the  exact  seat  of  the  wconihiry  Icnion.  Ib 
the  primary  lesion,  the  external  injury  of  the  scalfi  or  skull  will  olten  «i(Boetn 
lead  the  Surpeon  to  a  wirrect  conclusion  as  to  the  sent  i if  the  injury  (othr 
brain;  but  in  secondary  or  conBeuutive  disease,  such  ^uidi*^  may  Iw  entirely 
wanting. 

The  followingj  is  a  short  summary  of  the  combined  results  of  c\i)eniiienUl. 
clinical,  and  ptUhological  obsenations  as  applied  to  the  human  brain  : 
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Fig.  sOrt.~(Vl  or  Hntl,  whtmliig  Uiv  CoiirtOiillotia  uf  flm  Urain  <ni|  tlirir  rvtaUtma  M  tf*'^ 
(Pntn  ■  inoMraMcm  Uy  CtniuliigliMUi.  ^  It,  sHlctiB  of  RoInikIu  ;  Sv,  Sylvian  Ntaurv  ;  T  i-wnH'' •>)"' 
1,1*,  (ntni)«nf<tJil  •ulrii*  ^  I'.C,  prrfvntnl  vulcu*:  aJ,  M<TiHltti}c  tmiibl  vyriw^  a.p,  •■  •  •^- 

Kp.t,  «(it>trior  i«rlftiil  lobtik  ;  <>.  uii^iUr  tfyrn*  ;  *.m,  «ii)>nMii»r^(i«l ;    «.y,  %n\wnor  ft  '*" 

imupunL 
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1.  Aphasia  is  de]:>endent  on  u  legion  of  the  p<.i«terior  extremity  of  Hvt  ^^^^ 
or  inferior  frontal  convolution  of  tiie  left  side — Broca's  convolution, 

:!.  Facial  Paraljvifl  depends  on  a  lesion  of  the  lower  third  of  the 
ing  friiiital  coavohitioii,  and  liie  cunCi^uoiis  piirt  of  the  {HtsttTior  eod 
tiocond  frontal.  The  anterior  parr  of  this  uh'a  is  chieHy  i'onccmcd 
movements  of  the  upper  p;iiL  of  the  face.  The  |>ustrnor  part,  yvhkh 
to  the  lower  tbini  of  the  ascendinjf  |mrietal  oi>uvolntion.  cotitn:<I>  ^ 
inovcmentH  i»f  the,  lip  and  muuth.  The  fact  that  thf-sc  eenLm  are  cl«*'^ 
iSrora'H  convolnliiju,  cvphiins  the  freipient  combinatiou  of  &dftl  P*^ 
and  afiliiisia. 

a.  Paralysis  of  the  Upper  Z»imb  or  brachial  monoplcpa  hid>mM*  >■ 
ntlecliuu  of  the  middle  |>orti(tii  of  the  oaoeuding  frontal  convolution,  ami  ^ 
i-ontiffuouK  |Hirt  of  the  usueiidin{;  |itorietal  on  the  other  side  of  tbe  wlctf  ^ 
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Uolaodo.     This  centre  hpiofir  imm^iliAtety  abovft  thnae  for  the  faro,  it  is  com- 
mon to  moot  with  si  coinbituitiitii  of  faoiiil  pulsy  and  immlysis  of  the  arm. 
^^4.  Paralyaifl    of  the    Iiower    Iamb    indicates  a   lesion   of   the    upper 
hftlreniiiv  of  the  aswiidiiiir  purit'tul  coiivohition,  and  of  the  posterior  parietul 
lobule  lying  behind  it,  and  re;ichiu^  to  the  margin  of  the  longitudinal  fissure. 

The  above  facta  may  be  made  more  clear  by  a  few  typical  oases. 

In  IXHl,  a  y«iuriK  man,  «)jed  20,  wbr  admitted  into  Tnivereity  Colle(^ 
Hi«piUil  on  the  secund  d.iy  uftur  he  had  received  a  rather  violent  blow  on  tlie 
Itfft  temple  in  a  fall  froui  $(>me  »tops.  On  manipulating  his  hea<1.  a  sensatioD 
PUB  felt  H8  if  a  small  round  piece  of  the  thin  part  of  the  bone  in  that  region 
'md  been  broken  loofie  ;  it  was  not  depressed,  and  as  further  manipulation 
nemed  dant^erouH.  pressure-  was  not  repeated  on  it.  He  was  not  stuuneti  by 
the  accident,  or  at  most  fur  a  few  seconds  only,  but  immediately  lost  the 
power  of  speech  :  he  could  understand  wiiat  was  said  to  him.  and  could  say 
•*ye«,'*and  "no."  bnt  nothing  more.  On  the  third  day  there  was  distinct 
parttlysis  of  the  lower  facial  muscles  on  the  right  side  ;  on  the  fifth  day,  a 
clonic  spasm  commenced  in  tlie  lower  facial  muscles,  and  gradimlly  extended 
to  the  upper,  and  he  lost  consciousneRS.  This  lasted  nearly  half  an  hour, 
when  he  nx-ovcred,  and  was  leeched  over  the  injured  spot,  after  which  he  fell 
into  a  sound  sleep,  and  from  that  time  rapidly  improved,  being  pi-actically 
well  by  the  fifteenth  day. 

A  gentleman,  aged  81i,  was  thrown  from  his  horee,  striking  his  he«d 
MoIenLly  un  the  groand.  lie  was  taken  up  insensible,  and  was  found  to  have 
a  cousiderAble  extravasation  in  the  right  occipital  region  ;  there  were  no  signs 
«if  fraciarc.  He  soon  partially  regained  consciousness  ;  he  ^vasqaite  unable  to 
Mpeak,  and  did  not  seem  to  recognize  anyone,  but  from  the  first  he  got  out  of 
bed  to  make  water,  and  showed  signs  of  discomfort  when  he  wanted  to  une 
the  bed-pun.  On  the  second  day  he  was  restless  and  his  mental  condition  the 
MTOc.  On  the  Hfth  day,  he  could  give  the  right  or  left  hand  when  asked, 
though  his  mind  was  very  far  from  chmr ;  his  speech  wua,  however,  evidently 
worBC  than  the  state  of  his  mind  could  account  for;  he  used  only  a  few  words, 
repeating  them  fre^^ueutly  :  there  was  no  panilysia.  Ou  the  sixth  day,  be  bad 
violeut  ot*nvul«ions,  commencing  with  twitching  of  the  right  side  of  the  face, 
fulhtwed  by  turning  of  the  head  to  the  right,  a  rigid  spasm  of  the  right  arm, 
then  of  the  leg ;  the  spasm  then  became  clonic  and  affected  the  left  leg  and 
ann,  and  finally  the  left  side  of  the  face.  Between  l(i.:ji»  a.u.  and  i^.do  i*.H., 
he  had  twenty-one  oonvnlsions  ;  his  head  was  shaved,  and  he  wag  leeched,  and 
tb«  Convulsions  ceased.  The  following  day  it  was  noticed  that  the  right  side 
of  the  face  was  peralyscd.  PVom  this  time  his  recovery  was  slow,  but  uninter- 
rupltMl.  U  was  many  months  before  he  regained  the  full  use  of  words,  and 
during  that  time  he  was  huunti'<l  by  au  idea  which  he  could  not  explain.  Six 
ntooths  after,  lie  had  a  violent  epileptiform  fit,  preceded  by  aphasia,  lasting 
some  minutes,  but  he  recovered  without  uny  evil  c^onseijuences  :  he  was  suffer- 
ing at  the  time  from  dysp«']»sia  and  constipfition.  On  the  first  annivenary  of 
bis  arcident,  he  had  :i  similar  fit,  and  since  that  time  several  more  have 
oocnrrpd  at  grndually  inci-uasing  intervals.  They  have  always  lieen  preceded 
by  aphasia,  lasting  some  time.  On  one  occasion  he  signed  an  important 
obeque  during  the  aphavsic  pt^riod,  knowing  the  fit  was  roniiog  ou. 

In  the  suigical  history  (tf  the  American  war  is  recorded  the  case  of  a  man 
who  received  a  bullet  wound  which  graced  the  skull  from  the  upper  part  of 
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the  frontal  rcjjion  ti>  tlie  \vrtox.  The  rijfht  arm  was  immediately  p»hJi»*L 
at  first  only  partially,  but  i^TUflually  tljo.wlmle  limb  hwnme  f»owcrUfa.  .Vint 
months  after  the  woniul  he  was,  however,  well  ehonjrh  U\  b*.-  nttiriifd  tndnii. 

<tuthrie  records  the  case  of  a*:»ldier.  aped  4m,  who  was  woundwi  nt  WjOrriw' 
by  u  bullet,  whicli  luissed  aorofls  bis  head  cloBe  to  the  vertex,  fractarin^  nd 
depreBsing  bot)i  parietal  bones.  He  was  stunned  by  the  blow,  and  when  Ir 
recovered  found  he  had  lost  power  in  both  lower  liinbi*.  He  wa«  tr»phiD(d 
ten  daytf  ufter  the  battle  and  made  a  |;ood  rceovcry,  ultimately  r«g«ictiiig  modi 
power  in  his  le^. 

These  casen  suHiciently  illustrate  the  ebief  clinictU  features  of  iojoit* 
affecting  the  motor  region  of  the  coriex  of  the  hemisplieres.  On  each  lide  ti 
this  motor  re^on  \%  an  area  the  functions  of  which  have  noc  bt«n  defined  vitii 
aufiicient  aectimcy  to  he  of  much  value  in  pnu'tieul  din^noRin.  CfmtidRafah 
portiouH  4>f  tile  anterior  parts  uf  the  fnmtal  Inhes  niny  he  hwi  witlwnit  Uk 
patient  showing'  any  approciablo  cbanj^c  citlier  menially  or  physirRlly.  It  ta 
ala*ady  been  8eeu,  however,  that  those  peculiar  mental  symptoms  which  oceoT 
ia  the  condition  known  bb  Cerebral  Irritation  fp.  745)  are  atmovt  cutainN 
a«8ociated  with  hruisiui;  or  Iticcration  of  this  part  of  the  brain.  Tlie  xetiK  *<( 
vision  ap[»ear«  to  be  Iwate*!  in  the  orcipitui  lobes  ;  that  of  brnrihtf  (n  the 
temporal  lobts,  especially  the  8ui)erior  convolution.     The  repi  i  (rf 

general  sensation  in  the  cortex  is  little  understood,  but  there  i-   .  tc 

show  that  lesions  of  the  so-called  **  motor  areas  **  may  rrsntt  in  tactile  tM^ 
theaia  as  well  as  paralysisu 

Ais  theae  cases  of  juiralysis  may  rvquire  the  use  of  the  trephine,  it  ii  of  itiml 
importance  that  we  should  Ik'  able  clearly  to  answer  the  question  whvUMT^ 
paralysis  is  dependent  on  central  or  cortical  lesion.  If  due  to  eom| 
or  laceration  of  a  central  ganglion,  it  is  obvious  that  the  trephine  woaldV 
oseleas.  In  these  cases  the  paralysis  will  probably  have  been  iinnwdiite,  i^ 
completeness  will  be  very  marked,  Hud  the  whohi  of  one  side  of  the  bodjl^ 
Jea0t  will  in  all  pn.ibabili(y  suffer.  In  rorlieal  Imom,  in  which  the  trepbi* 
may  aoroetiuies  be  advantatceousty  applied,  the  paralysis,  althoagh  it  msy  br 
present  immediately  after  the  accident,  often  docs  not  appear  for  some  tii**: 
it  is  less  complete  and  less  ext^nnive,  sometimes  at^f^ctin!;  sintfle  groapvl 
mnaclcs,  ami  is  often  prectaled  by  convulsions. 

The  Age  of  the  I'afnint  has  some  inHucnoe  on  the  symptoms  and  MfHj 
uf  a  case  of  laceration  of  the  bruin.  Chiidreu.  especially,  have  been  uH 
to  bear  extensive  injuries  of  the  brain,  and  even  the  lo«s  of  a  coMMk^H 
quantity  uf  cerebral  matter,  without  any  very  serions  cffecta,  either  ilBIMI^| 
or  remote  ;  and  it  is  by  no  means  nneommon  (o  see  them  h\*e  servnU  ^| 
with  an  extent  of  injury  to  the  brain  which  would  rapidly  have  piwvd  ^| 
CO  an  adult.  Indc-ed  it  may  be  stated  gonemlly,  that  the  yonn^r  the  pil^| 
the  g;reater  the  chance  of  rvcovcry.  So,  also,  the  prognosis  may  be  coonilH 
more  favourable  in  men  of  the  lobouriui/  class,  whoee  minds  are  bot  iV 
exercisetl,  tlian  in  |)enou8  of  mure  cultivated  intellect. 

For^ifffi  iMfdftH  e\en  of  bir^>  size  and  eonsiderablu  weight  have  been  locW 
for  a  uousiderable  lime  within  the  skull  without  eannini;  dc«ih.  Tf 
Henuen  stales  that  he  has  eeca  tivc  cases  in  which  Inillets  were  lodged  v^t^ 
the  6kull  that  did  not  prove  immediately  fatal.  Cunningluun  rvUloi  tiMC^ 
of  a  lx>y  who  livetl  for  twenty-four  days  with  the  breech  of  a  pietol,  Wf^ptf' 
nine  dracbros,  lying  on  the  tentorium,  and  reft:ing  agttinat  Ute  oedpilal  k|fl 
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O^CflJlaghan  lias  recorded  the  remarkable  case  of  an  officer  who  lived  ahoiit 
TOven  jears  with  the  breech  of  a  fowling-piew,  weiijhing  three  ounces,  lodged 
in  bis  forehead  ;  the  riglit  hemisphere  of  the  brain  resting  on  the  flat  part, 
from  which  it  was  separated  only  by  false  membrane,  (.iuthrie  records  tw(» 
cases  in  whicli,  although  a  ball  had  lotlged  in  the  brain,  the  patients  appa- 
rently recovered.  lioth,  however,  died  suddenly  when  drunk  within  a  year 
after  having  received  the  wound.  In  one,  who  livetl  almost  exactly  a  year, 
the  bullet  was  found  in  a  Bort  of  cyst  lying  in  the  corpns  callosum  :  in  the 
other,  who  lived  only  a  few  raonthis,  it  was  lodged  deeply  in  a  cyst  in  the 
occipital  1oIh\ 

The  Diagnosis  of  Cerebral  Laceration  varies  much  in  difficalty,  for, 
SB  before  Htate*],  the  fl]>e<^ial  sympitoms  indicative  of  laceration  may  be  masked 
b/  those  of  compression  or  septic  moningo-encephRlitis.  A  careful  considera- 
tion of  the  history  and  all  the  features  of  the  case  will,  however,  usually 
easblc  the  Surgeon  to  come  to  a  conclusion  as  to  the  presenoe  of  laceration  ; 
long  continued  insensibility  without  profound  coma,  oonvulsions,  irregular 
and  localized  paralysis  and  spasms,  are  amongst  the  most  important  signs. 
Cert-bral  irritation  may  be  looked  upon  as  always  indicating  laceration.  Home 
confusion  may  occasionally  arise  from  the  faxi-t  that  the  paralysis  or  convulsions 
king  from  a  cerebral  lesion  are  always  manifested  on  the  side  of  the  body 
opposite  to  that  on  which  the  injury  to  the  brain  ejcists ;  but  not  necessarily 
opposite  to  that  on  which  the  blow  has  been  inflicted  on  the  head,  for  the 
injury  to  the  brain  may,  by  counter-stroke,  be  in  that  cerebral  hemisphere 
which  is  opposite  to  the  side  of  tlic  head  that  has  been  struck.  Thus,  if  a 
person  struck  on  the  right  side  of  the  head  HUi4tain  a  rupture  of  the  middle 
meoingeal  artery,  and  have  extravasation  of  bk>od  on  the  right  hemisphere  of 
the  biuin,  be  may  have  hemiplegia  on  tltc  lefl  side,  and  vioi  vtrsd.  But,  if  the 
blow  that  is  inflicted  on  the  right  side  gave  rise  to  extrarasation  by  counter- 
stroke  on  the  left  side  of  the  head,  the  paralysis  would  develope  itself  on  the 
Md«  that  had  been  stmck.  So  it  is  with  convulsive  movements ;  they  will 
tjocur  in  the  anns  and  legs,  on  the  side  op[>ORite  to  that  on  which  the  bruin 
has  been  injured,  whether  thai  injury  l»e  on  the  side  struck  from  direct 
violence,  or  on  the  opposite  side  from  counter  stroke.  In  this  way  the  hemi- 
plegia may  occur  on  one  side,  and  the  convulsions  on  the  other.  A  man  was 
struck  a  violent  blow  on  the  right  temple.  He  was  seized  with  hemiplegia 
ftnd  facial  paralysis  on  the  h/t  side,  and  with  convulsive  movements  of  the 
hgfht  tide  of  the  face,  the  right  arm  and  leg.  He  died  a  few  days  after  the 
tnjary.  On  examination,  we  found  a  fissure  of  the  right  parietal  bone,  lacera- 
tion of  the  middle  meningeal  artery,  and  a  large  clot  pressing  on  the  right 
of  die  brain  :  hence  the  hemiplegia  on  the  /^  side  of  the  body.  There 
laceration  of  the  middle  Iol>e  of  the  brain  on  the  tfft  aide  :  bencc  the 
oouvalsive  movements  of  the  right  side  of  the  face,  btxly,  and  hmbs. 

The  Prognosis  in  wounds  of  the  brain  varies  greatly  according  to  the  part 
thnt  is  injured,  the  nature  of  the  injury,  and  the  Jtge  of  the  patient.  The 
C  is  greatest  and  most  immediate  in  injuries  which  atfect  the  base  of  the 
tbe  pons,  crura  cerebri  or  medulla  ;  it  is  legist  when  the  upper  and 
Mttoior  part  of  the  hiMnisjiherea  is  the  sent  of  lesion.  Lacenitions  with  tipen 
woonds,  or  compound  fractures  of  the  skull,  or  with  |>enetnition  of  a  foreign 
body,  are  ott^essarily  much  more  dangerous  than  those  unaccompanied  by  such 
tioDB.     Age  has  a  very   marked    iuthienoe   on   the   prognosis;   the 
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younger  the  [mtient  the  tnore  hopeful  the  ease,  other  oonditioiiB  beiogeqnL 
The  following  may  be  looked  ajwa  as  jjrave  syinptoiDit :  early  violent  oubttiW 
sions,  exiL'iiisivo  imralysis,  and  the  rapid  snperveuiion  of  coma ;  a  very  hi^ 
tcnipcruture  with  preat  restleasncRH.  The  later  convulsions  a^>out  the  fifth  lUt, 
althonph  L^ruve,  aa-  by  no  ineans  hopeless  symptoms  ;  thoy  become  gmre  if  ibey 
are  frequently  repeated,  and  if  in  the  intervals  then?  is  found  to  bo  lUi  exl«a- 
aion  of  any  {lamlyais  that  may  he  present,  and  especially  if  the  fxindition  of 
inftensihilicy  is  found  to  Ix^  pradually  deepening  after  each  attack.  When  tbr 
symptoms  of  iutraorunial  Hupptiration  set  in,  the  case,  although  divjiente.  > 
nut  ipiitr  ho]ieIoHS. 

Treatment. — lu  the  treatment  of  injuries  of  tlie  brain,  little  can  he  door 
after  the  patient  has  rallied  from  the  shock,  beyond  attention  to  strict  sQti- 
phlogi<itic  treatment,  though  this  need  not  be  of  a  very  active  kind.  In  tlwK 
cases,  indeed,  as  much  as  pt;ssible  should  be  left  to  Naiui^e,  the  Surgeon  mrrcK 
removing  all  sourct-'S  of  irritation  and  excitement  from  his  patient,  and  apjJy- 
inf?  an  antiseptic  dressing  when  there  is  a  wound. 

If  any  foreig^i  body  be  lodged  in  the  skull,  it  must  of  course  be  removed, 
if  pofisible.  .This  may  be  done  if  it  be  situated  near  the  external  wound. nr 
fixed  in  the  bone  ;  but  if  it  have  penetratetl  deeply  into  the  subAtanoe  of  the 
brain,  and  have  gone  completely  out  of  reach,  it  would  perhnjw  be  xoffl^ 
dangerous  to  trephine  the  skull  on  the  chance  of  reaching  it,  or  in  any  o(i|^^ 
way  to  go  in  search  of  it,  than  to  leave  it  where  it  is.  Hullets  should  al'^^H 
be  extracted  if  they  can  be  found.  On  this  point  millitary  Surgeons  are  ■gwi^ 
If  they  enter  the  skull,  and  strike  against  and  fracture  the  opposite  side  witb- 
out  ejicaping,  should  they  Ix*  sought  for?  I  think  not.  Larn^y  and  IWI, it 
it  true,  have  extracted  the  ball  on  the  side  of  the  head  opposite  the  point  irf 
entnmce.  Hut  it  may  not  be  foand  there.  In  a  uise  of  suicide  to  which  I 
waa  called  some  yeaiv  ago,  a  gentleman  had  shot  himself  through  the  ritl^ 
temple  ;  immediately  opposite  the  wound,  on  the  left  temple,  was  a  rmiici 
loose,  and  stellate  fracture  of  the  skull,  over  which  the  scalp  was  uniajninL 
I  cut  do^vn  on  this  and  removed  the  fragments  of  bone,  expecting  to  fiud  ^ 
ball  beneath  them;  but  in  this  I  wa^  disap|>ointed,  and  after  death  the  bdkt 
was  found  lying  in  the  base  of  the  skull,  whither  it  had  rolled.  All  optfi" 
tions  performed  in  such  cases  should  be  carried  out  with  strict  anliaifit^ 
[precautions. 

In  cases  of  laceration  of  the  brain  without  o]>en  wound  nothing  i*  nsqoind 
at  first  beyond  keeping  the  bowels  t)]M»n,  applying  cold  to  the  liead,  andperfcrt 
quiet.  Should  there,  however,  be  early  convulsions  or  paralyses  sufRacnily 
definite  to  indicate  the  seat  of  the  lesion,  followed  rapidly  by  coma  cridenlly 
from  its  early  occurrence  due  to  haemorrhage  from  a  laceration,  the  notal** 
of  trephining  over  the  point  of  injury  to  the  brain  may  arise.  Thf  indifli- 
tions  f(ir  this  operation  are  considered  on  page  771. 

When  the  wmvulsions  and  paralyses  occur  at  a  later  period,  and  iivrf" 
cicntly  defined  to  enable  tlie  Surgeon  to  loc^disM.*  the  seat  of  the  injury.''*' 
bead  should  be  shavetl,  and  leeches  applied  over  the  seat  of  the  lacentfioD.  ^ 
after  this  un  ice-cap.  If  the  pulso  V)e  full  and  hard,  aud  the  patient  y<^%» 
bI«Mxi  nniy  also  be  taken  from  the  arm.    Venesi.'Ction  {■*  •  '"• 

B«rA*ice  if  the  symptoms  be  due  to  non-inHamniivt*iry8|ii  /  ■■'^)' 

The  bowels  shonld  be  freely  tirt^  on  by  some  brisk  ptirgative.     li 
potassium  should  always  be  given  in  full  doacs  as  soon  hs  ciinvuUioDS 
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^  well, 

Kppe 
Vines 


I 
I 


A  case  showiujr  the  value  of  this  wnurrEtl  in  Univereity  College  Hospital  a 
few  y(.'ani  ago.  The  pntiuiit  had  tyjiical  symptonis  of  u  lesion  iu  the  ret^ion 
of  the  centre  fur  the  H^Hit  wrm  fullowiu^  u,  bluw  on  the  head,  lie  was  per- 
fectly conscious  and,  bejtjnd  the  weakness  of  the  arm,  showed  no  syiuptoms  of 
any  kind.  About  the  fifth  day  epileptiform  convulsions  commenced  ;  rapidly 
increasing  in  frequency  and  violence,  and  accompanied  by  gradual  extension 
of  the  paralysis  to  the  face  and  leg.  It  was  evident  that  unless  relief  could  be 
speedily  given  death  was  inevitable,  and  the  qnestiou  of  tn*phiniiig  was  dis- 
caseed ;  bul  Ijefure  doing  so,  bromide  of  potassinm  was  given  in  lull  dosee. 
The  fitfi  immedmLely  ceased,  and  within  a  few  days  the  patient,  feeling  perfectly 
well,  insisted  on  leaving  the  hospital. 

If  in  spite  of  these  measures  the  convulsions  become  more  violent  and 
eral,  tlie  parnlysiH  more  extensive,  and  the  state  of  insensibility  dee|KT,  the 
tion  of  treatment  becomes  more  anxious.  The  exteuHioii  of  the  mischief 
may  be  dne  to  itiflaninmtion  extending  around  the  laceration,  and  in  this  case 
it  is  doubtful  if  mnch  good  could  be  hojK'd  for  from  trephining.  But  on  the 
other  hand  it  maybe  the  ettectornoii-inflammatory  spreading  oedema  (p.  T.'jO), 
ttod  under  these  eircumsLances  the  removal  i)f  the  clot  aurronndirig  the  hieera- 
tiou  and  the  relivf  of  teuaiou  by  giving  exit  to  (he  exuded  fluid  might  be  pro- 
ductive of  the  best  results.  At  any  rate,  when  other  means  have  failed  and 
the  patient  is  evidently  going  from  bad  to  worse,  it  is  the  Surgeon's  daty  to 
give  him  the  last  chance  ofiered  by  trephining. 

The  operation  is,  however,  more  hopeful,  and  certainly  should  never  be 
neglected  when  symptoms  of  intrai^ranial  suppuration  supervene  at  a  later 
period  with  hi^^alized  paralysis  eufftciently  defined  to  indicate  the  part  of  the 
cortex  affected. 

The  guide  to  the  application  of  the  trephine  in  these  cases  is  the  line  of  the 
milctiA  of  Hokindo  on  tlw  side  oppoaile  to  that  inwhich  the  paraiym  ej'i's!tt. 

It  is  thus  essential  that  the  Surgeon  sliould  be  acquainted  with  a  reliable 
method  of  iiscertaining  the  jwsition  of  this  suleus.  The  upi)er  end  of  the 
sulcus  of  Rolando  lies  between  one  and  a  half  and  two  inches  behind  the 
coronal  suture,  whilst  the  lower  end  ib  about  one  inch  behind  the  same  suture. 
Thane  gives  the  following  method  for  marking  the  position  of  the  sulcus  of 
Rolando  and  the  fissure  of  Sylvius  on  the  surface  of  the  head  (Fig.  307).  A 
line  (A  B)  is  drawn  from  tli*^  infraorbital  margin  to  the  centre  of  the  aperture 
of  the  ear,  and  parallel  to  thts  the  ]ine(C  I>)  from  thu  fronto-nmlai' suture  back- 
wards. On  this  line  mark  a  point  (K)  1 J  inch  from  its  comiiieuceinent.aud  raise 
here  a  perpendicular  I  inch  !i*ng.  The  upper  end  of  thiH  liue  (Sy)  maybe 
called  the  iStjlvian  j)oiti(  and  marks  the  pla<.-e  where  the  anterior  bmuches  are 
given  otF  from  the  fissure  of  Sylvius.  From  the  fronto-niahir  suture,  draw 
a  line  through  the  Sylvian  [loint  to  the  parietal  eminence  ;  this  lies  over  the 
posterior  limb  of  the  tissure  of  Sylvius.  A  jioint  (iR)  on  this  Uno  1  iuch  liehind 
the  Sylvian  point  is  immediately  below  the;  lower  end  of  the  sulcus  of  Rolando. 
The  upper  end  of  the  sulrus  of  Itolando  (sR)  is  situated  half  an  inch  khind 
tlie  mid-point  between  the  root  of  the  none  and  the  external  occi[Mtal  prutu- 
berance.  A  line  drawn  from  sK  to  iFi  marks  the  |K>&ition  of  the  sulcus  of 
Eolando.  aud  forms  with  the  median  line  anteriorly  an  angle  of  70^  or  more. 
The  parallel  sulcus  aud  the  external  parieto-occipital  fissure  arc  in  a  line  (F  L) 
drawn  from  the  marginal  tubercle  of  the  inalur  bone  to  the  lamlxla. 

The  poeition  of  the  sulcus  of  Rolando  having  been  defined  oJi  the  head,  the 
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c:cAot  poiDt  to  which  the  trephine  is  applied  must  be  determined  Uy  the  «tt 
of  tlie  paralysis. 

LtK-as-Chftrnpionnirrc  ^v»*s  the  following  rules  whicli  indiaite  (he  pnratti 
Ix?  selwted  in  the  conibinntintis  of  pamlysis  most  commouly  met  with  : — 

1.  When  tiiere  Ib  erencml  hemipleii^iQ  the  trephine  should  be  applied  ovnlbi 
middle  of  the  line  of  the  sulcus  of  Rolando. 

t?.  When  the  arm  and  le^;  are  paralysed,  the  trephine  ehoald  be  af){kM  t» 
the  np|H.'r  pnrt  of  thiit  line,  but  not  at  its  very  summit. 

3.  In  pnralvsis  of  the  upper  limb  only,  the  trephine  stiould  l)e  applied  a  litli» 
in  advance  of  the  middle  thirfl  of  the  line. 

4.  In  simple  aphasia  it  must  be  appb'ed  lower  down,  below  and  a  liltk  di 
fVont  of  the  line. 

5.  When  both  lower  extremities  nre  paralysed,  the  top  of  the  lineilid  Hi 
vertex  must  1k'  tn^phined, 

fi.  Wlien  the  upper  and  lower  extremities  are  paralyeed,  th«  middfo  lut 
upper  part  of  the  line  should  be  trephined. 


Rlfi.  MIT.— UlaKntni  bIiowIok  tho  mwXhrA  tit  mftrkiiif;  ITtv  «ii1«'iia  r>r  RuUmla,  kr, 
bcAd     (ThatM.) 


l^MftMllife 


7.  Paralysis  of  one  upper  extremity  with  facial  panUysis  reqairca  (ppphinuiff 
in  front  of  the  line  at  its  lower  third. 

M.  PnralysiR  nf  one  npjx^r  extremity  with  apbaaia  requtroa  the  Lrvphine  (o  (* 
applied  below  and  in  front  of  the  line. 

(t.  In  faciul  paralysis  and  aphasia  the  trephine  must  be  applkil  is  fW<^ 
the  line  and  below  its  level. 

In  all  cases  a  large  trephine  sbonld  be  used,  and  If  iijcwarj  It  oiy  t> 
applied  in  more  than  one  place. 

Saccharine  I>iab«t«a  is  an  occnsional  consequence  of  injuries  of  the  trtio- 
A  man  43  years  of  age  w»8  admitted  into  the  nosjiital   Mr  >  oaivwiU 

paralysis,  the  result  nf  a  full  on  the  Imck  of  his  head.     'I  1  \r»ftSld 

to    contain    sugar    in    very   large   (|uantitr.      Previously    to    the 
he  had  l»een  perfectly  well  and  robust:  and.  as  the  paralytic  sympUiBt' 
prove<I,  the  sii^'ar  lessened  in  quantity,  until  it  disappeared,  aod  thiaiMtfft^ 
standing  the  continued  use  of  saccharine  and  amylaceous  matter  in  the  M* 
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laude  Bornard  has  recorded  »rmie  similar  ia^tanccs  in  illu8tratif»n  of  the 

lUTpfltiiiif  facts  pfiiiited  out  by  him,  that  in  rubi)it8  wounds  or  irritation  of 

le  i.vntral  |K>nion  of  the  medulla,  between  the  oriu:in8  of  the  vasrus  and 

inditory  nerves  in  the  flwrof  the  fourth  ventricle  occasion  saccharine  diubetes, 

and  chat  in  the  dof^  artificial  tmnmatic  diatietcs  may  l»e  indnoed  hy  fracture  of 

the  §kull  and  injury  of  the  brain.     In  patients  already  suffering  fn>m  diubetes, 

a   blotr   on    the   hend    is   frequently  followed   by    fat^al   aggi*nvatiou   of   the 

»nip1aint. 

The  C«r«bral  ir«rT«a  are  occasionally  injured  at  their  roote,  or  torn  acroes 
id  dcLjiched  from  thrir  connexion  with  the  brain,  in  injuries  of  the  head. 
'These  nerve*  may  be  wonnded  by  the  »une  violence  that  injures  the  bruin,  as 
Iby  a  bullet ;  or  tliey  may  be  detached  from  their  connexion  with  the  bnnn  in 
■ration  of  the  cerebral  substance ;   or,  lastly,  they  may   be   tt>rn   iuto«k 
in  fracture  of  the  base  of  the  skull,  hy  the  tiwure  extending  across  the  fonmien 
tlirough  which  the  nerve  pasnes. 

From  the^  caufscs,  or  from  extravasation  of  blood  into  its  sheath,  hlindness 
may  result  from  iujuiy  to  the  optic  nerve  at  any  part  of  its  (coarse.     Ptosis, 

|«nd  strabismus  in  dilferent  directions,  accordinj^  as  the  third,  the  fourth,  or 
ihe  sixth  nerve  has  been  injured,  are  also  occai<ionally  observed.  But  the 
nerves  that  most  commonly  snffer  are  the  seventh  and  eitrhth,  whicli  are  t<im 
acrom  in  fractures  of  the  ])etrou8  portion  of  the  temporal  bone,  producing 
either  paralysis  of  the  face  or  deafness,  or  both  together.  Injury  to  the  tenth 
nerve  is  not  conmion,  or  rather  it  is  nire  for  patients  to  snrWve  who  exhibit 
evidence  of  the  lesion.  I  have,  however,  seen  reix^ated  vomiting,  with  palpi- 
^litiun.  and  a  licnee  of  suffocation  continuing  for  months  after  apptux-nt  injury 
to  the  origins  of  the  pneumoirastric.  In  other  cases,  owing  to  lesion  to  the 
^inal  accessoty,  spasm  of  the  trapesius  and  sterno-mastoid  muscles,  simulating 
IS,  moy  set  in. 


COlfFLIOATIONB     OP    WOUNDS    OT    THE     BRAIN    AMD    ITB     ICBMBRAKaS. 

ExtraTasation  of  Blood  within  the  Sknll  nei^'ssarily  oocara  in  all 
injuries  of  the  hend  at-ionipuiiied  by  laceration  of  the  brnin,  and  in  many  in 
wbicJi  the  sknll  is  fractured  without  wound  of  its  content*.     Indee<i,  wlicn  we 

tttflect  on  the  great  vascularity  of  the  paits  within  the  skull,  the  large  sinuses, 
Ibe  nnroemos  arteries  that  ramify  both  within  the  bones  and  at  tlie  buse  of 
tiie  brnin.  and  the  rU^se  ^■aacular  network  extending  over  the  surface  of  this 
organ,  we  can  easily  understand  thiit  evtmrasiition  of  blood  is  one  of  the  moflt 
frvqiient  complication*i  of  these  injuries  and  a  common  cause  of  death,  when 
fttbey  terminate  fatally  at  an  early  period  after  their  infliction. 
'    0*maaa.~— Intracranial  extravasation  of  blood  may  wxrur,  as  the  direot  result 
of  a  fracture,  in  consequence  of  the  fissure  tearing  across  one  of  the  meningeal 
%rt«riei^  or  of  a  fmgment  of  bone  wounding  a  sinus.     In  some  cflses  the  inner 
t^ble  only  hna  been  fractured,  the  middle  meningeal  artery  being  Com  in  this 
%aY  where  it  lies  in  a  groove  in  the  l»one.     When  the  brain  is  lacerated  either 
by  the  bn>ken  bone  or  by  indirect  violence,  the  torn  substance  neceasarily 
IklMida  more  or  I(*ss  abundnntty.     fn  rare  cases,  especially  in  children,  extrava- 
%aftloa  nay  nvnit  from  np[inrcntly  trifling  injuries  of  the  hea^l  without  fract^ure, 
frcrai  mptnn-  of  one  of  the  meningeal  arteries. 

Sittiatioaa. — Kxtravasation  mnv  oocar  in  f<mr  sitnations: — I.  Between  the 
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dara  niatcr  nnd  tho  nkull  when  it  prooecda  from  fi  wonnded  meoinged  vta^J 
or  more  rarely,  a  sinus.  :;.  In  lIic  snbdnml  ^pace.  8.  In  the  mbtftduMd] 
Kpttce  and  in  the  meshes  of  tlie  pia  mater  on  the  fturfiioe  of  thi!  Imun;  ml; 
4.  In  the  BuUtaDCe  of  thu  bniin  or  in  its  ventricles.  In  thv  \wi  tfani 
situations  the  blood  is  derived  from  the  vesseiti  of  the  pin  mater,  vt  lfa»i 
substance  of  the  brain.  Intracianial  extravasation  Ib  mriat  commonlT  nrt  i 
with  on  the  surface  of  the  hrain  from  laceration  of  the  cortex,  bot  hereitt*. 
seldom  very  abundant.  It  is  mnch  lew*  c<jmmon  between  the  dura  maleristlj 
the  bone,  but  when  occurring,'  in  this  situation  the  quantity  is  ofUtn  iArp-.  Urt 
even  then  seldom  exceeds  four  ounces,  althonjjii  I  have  seen  a  rl<<.  fr»| 
rupture  <>f  the  middle  menin^al  artery  weij^hin<r  five  ounces  and  m  half.  I 

BesnltB. — The  extravasation  of  blood  into  a  closed  cavity  such  as  tfailvfl 
the  cranium  neceftsarily  causes  pressure  on  it«  contents.    v:it;  '^ttl 

louount  poured  out.     It  is  thus  one  of  the  most  frer|uent  caus  -  *^*V 

injuries  of  the  head,  giving  rise  to  fatal  compre%ion  of  the  bram  ami  won] 
In  smaller  amounts  on  the  surface  of  the  brain  it  may  caase  acHoriK  effticU  br ' 
interfering  with  the  venous  return  from  the  injured  area  from  which  tl» 
ha.»morrhajre   pnxjeeded   (p.  75(i).     Wheu   of  modenitc  amount   it  mot  ^ 
qnently  causes  no  evil  con8e<]uence8.     The  blood  that  is  so  extravaaatnl  nif 
undergo  various  clinuireH:    1.  It  may   l>e  absorbed  entirely:    '1.  The  ktow 
portion,  and  a  p:reat  part  of  the  colourinK  matter,  may  be  removed,  leanne*! 
fibrinous  bulT-coloured  layer,  which  may  occagioually  become  onn^uiujii.    Vm 
occurs  only  in  arachnoid  hsemorrhape.     iSach  Inyi^rs  are  sonietii  '  .«s^ 

then,  furroin*;  a  flattenwl  cyst,  the  cavity  of  which  is  merely  i  If  ^^ 

little  tluid,  arc  oc^^aaionally  found  uncxpecterlly  in  the  sultanvchooid  s|aio«  atnj 
years  after  the  injury  which  gave  rise  to  the  extravasation  ;  ^.  The  cxt«ri* 
of  the  clot  may  become  consolidated,  whilst  the  interior  containM  fluid  ttd 
disintegrated  blood.  This  occura  in  the  cerebral  substance,  and  the  cysti  Umt 
formed  are  |H'nnanent, 

Symptoma. — The  only  definite  symptom  of  extravasation  of  bKxid  '*\ 
gradually  increasing  insensibility,  ending  in  coma  within  twcnty-foor  boon 
the  injury.  It  is,  however,  a  mntter  of  the  greatest  practical  imfiorUDae  to 
determine,  if  possible,  whether  the  haemorrhage  is  taking  plaoe  betve«n  tbtj 
dum  mater  and  the  bone,  or  whether  it  arises  from  a  laceration  of  tlie  bnisi 
substance,  or  is  taking  place  into  the  membi-anes. 

In  a  typical  case  of  Extravosatiofi  bflween  th^  dura  mnf^anJ  fib  toMliM' 
are  three  distinct  stages  ;  viz.,  connission,  a  retom  and  some  contioiautt  (^ ] 
cons(n'ouRni'i:s,  and  then  gradnal  finpcrveution  of  coma.  I n  exoeptkiod  cw* 
iu  which  thr  injury  is  very  sliirht,  mon;  especially  in  children,  tx^Druaaioa  0*5 
not  occur,  nnd  in  a  considenible  proportion,  the  intorvul  uf  oumi iuiiw' 
between  the  concuesion  and  tlie  commeuceuK'nt  of  the  syni|itoiDii  IiabHit<c 
very  imperfectly  marked.  Jocobson.  who  has  published  a  moat  exhawf" 
pafterou  this  subject  in  the  <iay*B  Hospital  RciKtrt«,  siat^ra  that  in  ((^  0*^1 
oo]lecte<l  by  him  it  wfis  wanting  in  i\,  and  so  little  marked  thai  it  W^ 
easily  have  been  overhMtkirl  in  l»t.  The  dnralion  of  the  interval  d  n*^ 
ticiousn(.^8«  is  very  vurialtle,  but  it  8eldi)m  exlenila  l>eyond  an  hnar  flC  ^ 
hour  and  a  half.  The  following  cases  illustrate'  thtiHe  various  »imiiti< 
lady  going  into  the  opera  stumbled  on  aome  stairs  and  struck  Uio  udoi 
bead  against  the  »ull.  8he  felt  giddy  and  uonfusod,  rctanivd  homt,  vfli 
to  bed.  and   was  found  comat^>80   next  day.     I   was  aont  for,  bol  bcfti«| 
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i 'could  tniphine  sbe  died.    On  examination,  a  four-ounce  clot  was  found 
p  the  dura  tuiiter,  uuder  a  ruptured  meniD^cal  arlery.  but  without  fiiiotare. 
tliuve  seen  the  sainf  iu  a  boy,  who,  ruunint:  down  stairs  to  his  dinner,  struck 
ps  head  against  the  opposite  wall  ;  he  ate  liis  dinner,  vonuted,  hecamc  drowny 
pd  died.     A  large  clot  was  found  between  the  dura  mater  and  the  bone 
ft  the  part  struck.     In  neither  of  these  eases  was  there  anv  external  bruise  or 
jther  siijn  of  injury,    [n  a  case  of  murder  nt  Liverpool  the  man^  aft«»r  receiving 
:ht*  fiitid  blow,  walked  half  a  mile  home,  half  a  mile  to  see  a  medical  man,  and 
iinnilv  home  as^ain,  uud  did  not  become  unconscious  for  three  hours  and  a 
(■larter  atler  the  injury.     In  the  cases  in  which  the  interval  of  consciousneaB 
I  wantiug.  this  Is  due  either  to  veiy  rapid  hemorrhage  or  10  simultaneoos 
Keratiou  of  the  brain. 
As  tlie  l)a;inorrhage  takes  place  the  symptctma  of  compression  set  in»  and 
rttdnally   increase    in    intensity.      The    extravasation    being    iu    the  great 
Majority  of  cases  over  the  motor  area  of  U»e  cortex,  paralysis  is  usually  an 
tfly  and  important  symptom.     Most  commonly,  if  the  erne  l>e  seen  early, 
KBie  is  paralysis  of  the  side  opposite  to  the  extravanitiou— in  rare  cases, 
lore  marked  at  first,  perhaps,  in  one  limb.     As  the  pressure  increases  the 
inJysis  usually  becomes  xeQcral,  but  even  when  this  stiite  is  reached  the 
rmometer   in  most  cases  shows  tliat  the  temperature  of  the  extremities 
higher  on  the  side  opposite  to  the  clot.     Convulsions   may  occur  early 
the  case  but  are  not  common.     Vomiting  is  a  very  frc<juent  symptom, 
the  early  sta^eg  the  patient  be<'omes  drowsy  and  dull,  with  a  slow  and 
urini^  pulse,  dilate  and  slug<^3h  pupils,  and  a  tendency  to  slow  respira- 
n.     .\8  the  compression  increases  complete  coma  sets  in  with  loud  ster- 
B»us  brcatliin^. 
When  the  symptoms  follow  the   typical  conrse  with   a  distinct  interval 
consciou&noss  we  may  feel  tolerably  snre  that  the  extravasation  results  from 
gury  of  one  of  the  meuin<;eal  arteries  or  large  venous   sinus(-*e,  and  that 
)trt  is  no  laceration  of  the  substance  of  the  brain  ;    for  it  may  safely  be 
uned  that  if  the   patient  recovers  consciousness  after  the  accident,  he 
not  have  such  a  d^ree  of  tearing  and  bruising  of  the  cerebral  substance  as 
(o  an  escape  of  blood  sufficient  to  causn  compression.     The  vessel  most 
nly  ruptured  is  the  anterior  brunch  of  the  middle  meningeal  artery, 
Soisa)  which,  from  its  situation  in  a  deep  <rroovo  in  the  parietal  bone,  is 
liarly  apt  to  be  toru  iu  injuries  of  the  side  of  the  skull. 
hen  this  artery  is  the  source  of  the  blood,  the  clot  extends  deeply  down 
Uic  bone  of  the  skull ;  and  Uotchinson  pointed  out  that  in  this  way  it 
ert  p<nverful  pa-ssure  on  the  cavernous  sinus,  leadini^  to  fidness  of  the 
itb  protrusion  nf  oue  eyelmll  and  wide  dilatation  of  the  |»npil.     This 
on  (he  Mxmr  mh  as  the  extravasation,  and  thus  we  nmy  get  hemipb'tna 
opposite  side,  while  the  more  dilated  pupil  is  on  the  same  side  a*  the 
nry.      It  may,  however.  Ite  f»ointed  out,  that  iu   bin   ex]>eriments  upon 
imswion   of   ifie   brain     Deau    found   that   under   certain   circumstances 
prrsaure  on  the  cortex  cimsed  wide  dilatation  of  the  pupil  on  the 
idc.     In  casi's  inimplicated  with  a  fissured  fracture,  some  of  tlie  blood 
its  way  throu^di  the  Hssure,  and  thus  may  cause  marked  fulness  of  the 
poral  foiiaa  on  tlie  aO'ected  sidc^  dourly  to  be  seen  when  the  head  has  been 
\w\,    A  few  ve.ifH  ago  a  man  was  admitted  into  University  College  Hospi*- 
who  hod  fallen  from  the  driving-seat  of  a  van.     He  ^ot  up  again  and  took 
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the  rtiiiK.  l>tit  feeling  Kick  and  ^ddy  ho  left  the.  Ikix  vlxx^  lar  down  in  Um 
vui,  vliile  lii@  uompiiuiou  iindt.Tt.ouk  to  driru.     Almiit  ono  hour  nfUinnMtli* 
was  found  coDkaUvsi',     Hin  tiead  was  Rimved  uu  udmission,  and  un  vmM 
inapoctiim  a  distinct  fuincsa  was  noticed  in  the  ri^Oit  tcnipural  fossa,  aadoi 
the  parietal  L'miaonce  of  the  same  side  waa  a  bruise.     He  was  tiv^tbioiH 
the  liuo  of  the  arterv  and  a  large  clot  found  and  removed,  but  the  bnin  MW 
to  expand,  and  he  diod  a  feu*  honrs  afterwards.     lu  another  caa«  the  jiaUeDt  til 
eif^ht  or  nine  feeb,  and  a  quarter  of  an  hour  allerwiirds  she  <*anie  to  the  huspiliL 
She  wus  eonscioua,  and  related  how  the  accident  happeneiL      Tb^re  waii 
wound  on  the  ri^ht  side  of  the  head,  near  the  parietal  eraiuoDCK*.     She  rfl^| 
became  uncousciouK,  and  two  houre  after  the  fall  she  was  apiaivntly  d|^^ 
At  thia  time  the  right  eyeball  wa.s  protruded,  and  Uie  pupil  widelj  dilated  i 
the  left  was  dilated,  but  lesB  so  than  the  right.     She  was  trephined  00  tfai 
right  side,  aitd  a  lurg^?  clot  limnd  and  removed  :  the  (symptoms  of  iunnw^W 
were  relieved,  but  she  died  eighteen  hours  after  the  accident.     In  botli  (iMi 
the  brain  wan  uninjured. 

In  some  of  the^se  cases  the  respiration  becomes  greatly  embarrtwed,  ad  tiai 
must  always  bo  looked  ufion  as  a  frrave  symptom,  indicating  operative  trMtn^ 

The  mechanism  of  meningeal  eztraTasatioa  hits  given  niv  tn  ^H 
(liscut^ion,  and  the  Ibllowin^^  remarkn  of  Sir  rharle*;  Itell  (''  Surgical  OM^f 
lionti,"  Loudon,  1810)  arc  well  worthy  of  aitentiou  : — '*  It  is  uitraordioafJ^H 
any  one  who  has  ever  raised  the  skullcap  in  dissection,  and  felt  tbaiUaH 
of  the  universal  adhesions  of  the  dura  mater  to  the  lower  hurf»ce  of  the  IMP 
could  for  an  instant  believe  that  the  arieria  mmingm  nmlui  ha^  powtf  of 
itbrowing  out  its  blood  to  the  eflWt  of  tearing  up  these  adhesions  fT«>mibf 
rtotire  Imlf  of  the  cranium  !  "     Ilr  then  describes  the  following  experim^st  *« 
ahow  that  the  dura  mater  i^  tlrat  of  all  separated  from  the  akuU,  and  tiMtIke 
extravasation   is  conseiiuent  on  that  separation  : — •*  Strike  the  Bkull  of  Ui» 
sabject  with  a  heavy  mallet  :  on  dissecting,  you   find  the  dura   m&tef  to  W 
abakeu  frv>m  the  skull  at  the  part  tilruck.     Ke]>eat  the  exp^'rimeni   oD  aoulbK 
subject,  and  inject  the  head  minutely  with  8ixe-injeii,ion,  and  you  wdlfisd* 
clot  of  the  injection  tying  betwixt  the  skull  and  dura  mater  at  the  pert  tf^H 
and  having  an  exact  resemblance  to  the  coagulum  found  after  riolent  tRV 
on  the  head.     I  imagine  this  in  conclusive*^  (pp.  46t; — 1(>7).     ItispaaUi 
also  that  the  alterations  in  form  of  the  skull  which  nirom}kAny  blowt  cuMT 
fracture  8tHf  i  p.  7'12)  may  tend  to  loosen  the  attachment  of  the  dnm  iwtfif 
That   the    meuiugeal    artery  does,   however,   pour  out   blood   witli  safl^H 
force  t(i  strip  the  dura  mater  further  from  the  bone,  when  it  ia  onoe  kuvBR 
can  hardly  be  doubted,  as  it  is  difficult  to  conceive  that  tlwt  membnae  csnW 
Khaken  from  the  base  of  the  skull  by  a  blow  on  tbo  pMietal  «aniiUDOt;  taA 
yet  meningeal  eitravasation  often  extends  as  far  as  the  cavanout  «im  ^ 
must  nut  ho  forgotten  that  when  onco  a  cavity  is  farmed,  tht  blood  foi^ 
in  acta  ou  the  principle  of  the  hydraulic  press.    Taking  the  proMOit  m  d^ 
artery  to  be  about  two  jiouuds  t4)  the  square  iuch,  when  four  squan  iM^ 
of  dura  matc-r  an*  separated  we  have  u  force  of  eight  [Hmnds  pn— iiif  itfl^ 
it ;  wht-n  it  is  svpumted  for  three  inehea  in  each  direction  the  ptwiuw  <^^B 
^ighteeu  pounds.     To  rcsi))t  tbiK  we  have  only  tbo  adhesion  of  '  r^H 

and  Ute  blond-pn^Hure  in  the  capillaries  of  the  braia  subHtni  -<H 

surpriiiiig,  therefore,  thai  the  force  exerted  by  tbe  etoaping  bli.Ml  pm^s^ 
sut-h  marked  eticcta.  .^h 
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Exiravamlion  of  blood  into  the   vmnbraiies  may  occur  with   little  or   no 

iiisinj;:  of  the  bruin  subiitaiicxi  itself.     The*  amouut  af  blood  extruvasuted 

y  be  considerable,  go  tliat  a  layer  of  varying  thickness  is  found  over  a  large 

ofoneorhotb  hemiapheres,  whilst  the  remainder  gravitates  towards  the 

Under  theae  circuuastances  the  symptoms  of  compression  may  speedily 

velope,  and  are  not  pivcedcd   by  thut  distinct  interval  of   oouseiousuess 

[hich  is  so  common  in  cases  of  hajmnrrbaj^e  outside  the  dura  mater.     But 

I  the  other  linml   tlic  development  *tf  coma  is  likely  to  be  less  raj)id  than  is 

e  uu»c  when  the  blood  is  derived  from  lacerated  brain  siil»staneo.     Luculizei 

nivasiition  of  bb.iod  into  tiie  membranes  is  not  necessarily  accompanied  by 

symptoms  of   peueral  compression.      If   it  occur  uvor  the  motor  areas 

le  irritation  produced  by  its  pressure  on  the  brain  is  likely  to  r-esalt  in  con- 

vulsiuns  followed  by  pai'alysis,  the  distribution  of  wliich  may  serve  as  an 

indication  of  the  seat  of  the  lesion. 

The  extravasation  of  blootl  dependent  on  laceration  of  a  portion  of  the 

^ain  may  be  termed  Cerebral  EHravasaiion.     It  is  far  more  common  than 

Bie  other  forms:  in  it  the  patient  never  reoovers  consciousness  after  having 

Deen  siunned,   the  pymptoms  of  concussion  speedily  pmwin^  into  those  of 

compression.      In  these  cases  the  paralysis  is  commonly   incomplete,  often 

heujtplegic,  and   is   associated   with   twitching   of   the   liml>B   or  coiivnlsive 

|Aovement8  of  the   body  generally,  and  much  restlessness  witii   incoherent 

buttering  :    the   pupils  are   sometimes  contracte<l,   sometimes   dilated,   and 

dcca.'ii'juiiUy  squinting  is  observed. 

Diagnosis. — The  diagnosis  of  these  forms  of  extravasation  is  important,  as  it 

b  in  the  extra-dural  variety  esjxicially  that  ojx'rativc  procedare  is  likely  to 

Wft  attended  with  succ^ess.     It  can,  however,  be  made  with  any  degree  of  cer- 

Binty  only  when  the  typical  symptom  of  the  interval  of  consciousness  is  present, 

%V hen  the  diiVercnt  forms  occur  together  accunito  diagnosis  becomes  almost 

impossible.    If  the  interval  nf  cousoiousness  is  absent,  the  protrusion  of  the  eye 

with  dilatation  of  the  pupil  on  ihe  same  side  as  the  injury,  the  fulness  in  one 

temporal  n^giim  and  the  difference  of  temj>crature  in  the  two  axillte,  may 

indicate  the  nature  of  the  case.     In  doubtful  cases  the  Surgeon  should  cut 

iwn  on  the  skull  in  the  region  of  the  meningeal  artery  and  examine  for 

ture. 
The  diagnosis  bc^tweon  the  compression  from  fij-traramtion  and  thai  from 
csseti  botif  or  injUummilvrfj  eff unions  wit/tin  the  shtU  is  easily  niadc.     In 
0  case  of  depressed  fracture,  the  symptoms  of  compression  (Continue  nnintor- 
mptetlly  from  the  very  firsts  and  proper  examination  of  the  skull  will  always 
lead  to  the  detection  of  the  injured  bone.      Whtn  inflammatory  ilfusious 
txercise  undue  pressure  uik>u  the  brain,  the  signs  of  compression  come  on 
Ut  a  latc-r  period  and  are  pi-f^ceded  by  symptoms  of  cerebml  inllammation, 
fecompanied  by  a  gowl  deal  of  pyrexia,  quick  pulse  and  hot  skin. 
'   From,  aftuplext/^  the  diagnosis  is  not  always  wjsily  mmle,  more  particularly 
when  there  is  no  evidence  that  the  head  has  been  injured.    I  could  give  nume- 
rous instanws  of  this.     The  follovviug  will  suflice  : — A   man  was  brought  to 
■Jniversity  College  Hospital  in  a  state  of  proRmnd  comu,  in  wliich  condition 
fte  had  been  found  lying  in  the  street.    Then*  was  no  evidence  of  injury  about 
B»e  head  Uyuud  a  bruise,  which  had  probably  Ikjcu  received  when  he  fell.    The 
Bhitii  which  was  supposed  to  be  onu  of  apoplexy,  and  was  treated  accordingly, 
Krovcd  fatal  in  a  few  hours.     (.)u  examination  alter  death  the  skall  was  found 
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fractarcd,  but  not  depressed.  On  the  side  opposite  Ut  the  bruise  and  fraciuTC,* 
coii^LTuluin,  weijrhiug  nearly  four  ounccH  and  compressing  the  brain,  Iiiv  brtwwi 
the  dura  mater  and  the  bone.  In  such  a  case,  it  is  evident  that  tin*  hblorr 
ran  alone  afford  a  clue  to  itn  true  nature.  Even  when  the  head  hw  birn 
injured,  the  diagnosis  is  not  always  easy.  A  man  was  admitted  nndrr  mt  ow*. 
comatose.  A  fortnight  previously  he  had  Iteen  struck  on  the  left  side  of  tk 
head  behind  the  ear.  He  was  stniined,  bled  freely  from  the  left*  car,  hot  tket 
recovered  tolembly,  and  went  about  his  avocations  as  nsual  until  ibe  difj 
Ijofore  his  admission,  when  he  suddenly  became  comatose.  The  rwtpi 
was  stertorous,  the  pnlne  quick,  and  there  was  some  heat  of  head  ;  the  h|kl 
pupil  was  natural,  the  left  contracted.  Be  was  treated  antiphlogistically.  bei 
died  on  the  third  day.  On  examination,  a  fracture  uu  the  left  side  of  the  akuli 
was  found,  extendinif  into  the  left  internal  meatus  ;  on  the  riirht  side  of  tiK 
head  thei*e  was  a  larjtje  coagulum  in  the  subarachnoid  space,  with  s«»mr  wn- 
plastic  exudation  about  it.  Here  was  an  extravasation,  the  result  of  l»crt»- 
tion,  existinj:^  without  symptoms  for  fourtoeu  days,  and  then  proving  rttlw 
suddenly  fatal  in  consequence  of  the  supervention  of  inflammation.  A  woon 
fell  in  the  street  whilst  walking.  She  was  taken  up  in8en.>^ible  :  was  tliougbt  lo 
hove  a  fit :  bet^aine  comatose,  hemiplegic  on  the  right  side,  and  died  the  ood 
day.  After  death  the  left  parietal  bono  was  found  to  1>€  fractun*d,  and  *  cte 
which  weighed  five  and  a  half  ounces  was  lying  over  the  ntptured  middk 
meningeal  artery  on  the  dura  mater. 

The  insensihility  of  drunkenness  may  usually  be  distingniFbed  from  the  eOOi 
resulting  from  injuries  of  the  head,  by  rho  absence  of  htcal  mischief,  by  the  wll 
of  the  breath,  and  by  tlie  face  of  the  drunkard  being  flushcii  and  turgid,  •w' 
not  pale  like  that  of  a  jicrsou  who  ia  suffering  from  the  effects  of  a  severe  iojun 
When  n  drunken  person  has  met  with  an  iiijary  of  the  head  and  is  insemibk, 
he  Bbould  always  be  carefully  watched,  however  slight  the  injury  may  ^/^ 
to  be,  until  sufficient  time  has  elajjscd  for  him  to  recover  from  hi.'*  dniuken  fit, 
as  it  is  im))Ossible  to  t<ay  whether  the  stupor  be  the  result  of  intoxication,  or  of 
mischief  within  the  skull.  I  have  known  cases  to  be  ^\\i  away  from  hoipilil' 
ofi  drunk,  when  in  reality  the  stupor  was  occesioned  by  deprened  bomt. 

In  the  stupor  from  fmsonhuf  by  opium^  the  condition  of  the  pupik,  rtfefc 
are  contracted  to  the  size  of  a  pin*8  point,  instead  of  being  widely  ditilid  V 
in  coma  fh)m  ocrcbral  compression,  will  enable  the  Sturgeon  to  makv  tfcr 
diagnosis. 

In  considering  the  rjuestion   of  the  Treatment  of  extravasation  uf  ^'W 

within  the  skull,  we  must,  as  far  as  possiljle.  dehne  the  conditions  in  vhii^'^ 

may  Ix*  hope<l  that  the  application  of  the  trephine  may  give  relief.    Tltrooh 

l^ltcrnative  consists  in  the  adoption  of  general  and  b-cnl  measuren,  hinn^frr 

"Iheir  object  the  arrcjit  of  further  hemorrhage,  the  promotion  of  abiotptt»« 

and  the  prevention  of  inflammation.  ^| 

If  the  iit/m/itomti  fmnt  trith  tolrrahh  rrrfnintf/  to  mentn^Hti  tLrtraram^ 
ftrftrren  the  tlttra  rrinfrr  ami  ike  bone^  jirohably  fnmi  tho  middle  meouiff^ 
ttrt*'ry,  the  Surgeon  shouhl  cut  down  at  onw  upon  the  skull  and  eiamiotlh' 
iKjue  and  treptiine  in  the  line  of  the  fnicture  if  one  he  found  ;  if  nftf«  in  t^ 
line  of  the  middle  meningeal  artery.  The  artx^y  may  l»r  woumJrd  «t  *•! 
part  of  its  course  within  the  skull,  but  it  i«  very  ran;  fur  the  main  trunk  I**** 
niptureil;  almost  invariably  it  is  the  anterior  bnmch  thnt  snffenr.  '^'' 
brunch  ia  first  directed  forwards  aorosa  the  givat  wing  of  the  iphcDoid  lo  B0*' 


« 


TREATMENT    OF    .\fENJNGEAL    HEMORRHAGE. 


769 


tip  of  the  fimall  wing  :  here  it  takes  a  sharp  carve  backwards,  and  oftea 
ten  a  caDal  in  the  bone  ;  from  this  point  it  is  directed  backwards  and 
pwards  in  the  groove  whiclt  crosses  the  anterior  inferior  angle  of  the  pjirictal 
)ne  (Fig.  M()8).  Its  conrse  mny  be  found  extemallj  by  the  following  mle  : — 
raw  a  straight  lino  (a,  b)  backwards  from  the  external  angular  pnx'ess  of 
frontal  bone ;  take  a  point  (c)  at  any  distance  between  one  inch  and  two 
d  H  httlf  inches  from  the  angular  process  in  this  line  and  draw  a  vertical 
ne  (D,  K)  through  it  from  the  zygoma  ;  measure  a  correspoudinj;  distance  up 
is  line,  and  the  point  so  found  (m)  will  be  over  the  arterr.  If  the  distance 
ken  be  under  one  inch  and  a  half,  the  artery  will  very  frequently  be  found 
a  canal  in  the  bone  ;  beyond  this  it  is  usually  in  a  groove.  Accuracy  is  of 
oportance  only  when  a  fissured  fracture  is  found,  as  the  centre  of  the  crowa 


M.  m«n)itt;n<il  *rt#ry,  with  «,  *iiU>ni>r,  aihI  y,  jNHitvhur  hmuolm^ ;    /  *,   Uuvml  slniw ;    «, 


'tbe  trephine  should,  if  possible,  be  at  the  point  at  which  the  fissure  croBses 
D  line  of  the  artery.  In  other  case«  a  very  sulficient  and  practical  guide  is 
pQt  the  pin  of  the  trephine  two  and  a  lialf  inches  vertically  above  the  con- 
Je  of  the  lower  jaw. 

The  bone  should  l>f  exposed  by  a  semicircular  incision  around  the  spot  to 

hich  the  trephine  is  to  be  applied.     This  incision  divides  the  scalp  and  the 

apor&l  aponeurosis  and  muscle.     A  large  branrh  f>f  the  superficial  and  one 

both  deep  tempoml  arteries  will  require  ligature.     The  flap,  together  with 

I  periosteum,  is  turned  downwards  from  the  bone  with  an  eleviit*>r,  and  the 

>wn  of  a  large  trephine  applied,  with  the  pin  of  the  instrument  over  the 

where  the  vessel  is  supposed  to  lie.     If  the  diagnosis  have  been  correct, 

OS  the  circle  of  )x)n^>  Is  removed  a  dark  solid  clot  pushes  its  way  up 

0  opening.     As  a  rule,  however,  it  is  too  solid  to  come  out  without  the 

a  scoop,  and  for  this  purpose  a  small  lithotomy  scoop  may  be  used. 

rgeon,  having  now  trephined  and  removed  the  blood-clot,  is  confronted 

wh»t  is  truly  the  greaLcst  diflicnity  of  the  case.     The  artery  in  the 

jority  of  cases  follows  the  duru  mater,  for  it  is  only  if  it  be  in  a  canul  in 

bone  that  it  remains  superlicial.      If  the  brain  expands  as  so<tn  ns  the 

re  is  removed^  the  injured  artery  may  come  into  view  ;  if  not,  all  that  is 
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aeon  Is  a  profuse  flow  of  blood  pouririi:  out  of  the  u|H;niii»^  ir 
apparently  in  some  cobcs  threatening  to  Iro  almost  imnirdmtrlv 
these  circumBtancefi  all  that  can  be  doue  it>  to  raise  tlte  [mticnt  into  a  nttlof 
position,  to  compress  the  carotid,  nnd  to  apply  ic«  to  tlio  side  uf  the  bead  lod 
Dock.  Under  this  treatment  the  bk-editi;^  usaally  coascfl  rapidly  and  do«f  na 
recur.  If  the  actual  wounded  spot  can  l*e  Been,  a  fine  caiijnt  or  carboliird 
silk  ligature  must  !«  passed  round  it  with  a  Kliarp  needle.  If  the  artrry  lie  in 
a  ennal,  and  iU  torn  end  can  l»e  neeu  bleeding  wlien*  the  ttvphinr  tiu  111: 
through  il,  the  hajmorrliuge  muy  be  airestetl  by  inserting  n  small  plug  or  br 
touching  it  with  the  cautery.  If  the  situation  of  the  wound  can  be  fPCO^iaBl 
at  finTuo  distance  from  the  trephine  opening,  more  bone  may  be  cut  awayeitbrr 
upwards  or  downwards  bo  as  to  exjxuje  it.  The  o|K;ration  should,  uf  foam, 
be  performed  with  the  strictest  antiseptic  prcotutions- 

In  some  cases  the  hemorrhage  is  due  to  the  tearing  of  a  Iarg«  nomberof 
small  vessels,  and  not  to  the  wound  of  any  special  brunch.  Thus,  in  ooeuf 
the  fata!  cases  in  University  College  Hospital,  a  child,  aged  seven,  the  nw* 
cuivful  examination  failed  to  detect  any  wounded  artery.  The  hwrnnrrlup 
was  in  this  case  situated  behind   the  region  of  the  large   li  ^  tW 

meningeal  artery,  and  the  clot  was  reached  by  euttiug  away  »  ]  i  th» 

skull  behind  the  trephine  hole  with  bone-forceps. 

The  instances  iu  which  the  symptoms  are  sufficiently  definite  to  guid'^di* 
Surgeon  with  pre<*i«ion  to  a  wounded  meningeal  artery  an*  not  nnmrpMSL 
Ont  of  many  himdrcd  cases  of  serious  and  fatal  injury  lo  tne  head  that  »«* 
admitted  int/i  Llniversity  College  HoBpital  during  the  time  1  had  ehargf  t^ 
wards  in  that  institution,  in  four  cases  only,  I  ticlieve,  wa&  it  found  adnsibiB 
to  Imve  recourse  to  trephining  for  the  removal  of  extruvafiatcil  Uiiod.  In 
three  of  these  cases  death  speedily  ensued,  the  coma  being  unreheved  bf  tbi 
operation.  In  the  fourth  case,  recovery  took  place.  This  casr  was  dot  «»f « 
DDiu  admitted  comatose,  three  days  after  ret-eiving  an  injury  of  the  head  br 
a  fall  from  a  cab.  Thett;  were  no  serious  symptoms  for  some  houra  alUr  tlv 
accident ;  but  then  stupor  gnwlnally  came  on.  amounting  at  last  tii  c<iiiiplrt» 
coma.  On  examination,  a  bruise  of  the  scalp  was  found  on  the  Irft  t^oiplf; 
through  this  I  made  an  incisi(»n,  and,  finding  a  starn^l  frnrtnre  onr  tbe 
sinus  of  the  middle  meningeal  artery,  trephined  the  iMine.  when  •  hllpf 
coagulum  was  found  lying  U|^)on  the  dura  mater,  and,  on  removing  thit,flflid 
arterial  blood  freely  welled  up.  The  coma  was  relieved,  and  the  palieittmi^ 
a  good  recovery. 

From  1H70  to  1K81  four  cases  were  trephiuit!  id  Uuivirsity  Tollcgc  Hoflitoi 
for  meningeal  ha;m<»rrhage ;  thre^r  by  Berk,  all  of  which  termiuftt«d  fct4f< 
and  one  by  <fodlei\  which  was  suc-cessfol.  In  this  ca»c  the  bteediof  ■rt'T 
was  seen  and  secured  by  a  ligature. 

In  cases  in  xchich  Uu>  dieupiaaig  of  middU  menirt^ml  lufmorrhagf  ranmt  ^ 
maih  the  indioations  for  trephining  ai\*  not  so  clear.  If  the  Kignsanlbi* 
of  general  contprestiion,  without  uuy  locali/.ing  symptoms  it  vs  Lvxuift  tMl 
i>{Kratiou  eiin  do  little  if  anything  to  ri^tieve  tJieni.  The  eflfnsed  bk)«I  M> 
under  the**  circumstances,  usually  most  abundant  about  the  b»f  uf  tin-  bn*^- 
which  cannot  be  reached  by  any  operation  ;  and*  even  if  it  be 
over  the  convexity  of  the  hemisfihei-es.  the  Surgeon  has  uo  -uit  n-i  • 
application  of  the  trephine,  and  no  means  of  removing  thf  Muud  *birf> 
spreads  widely  in  every  direction. 
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In  other  cases,  however,  ns  we  have  seen,  (lareful   obHcrvntion  of  the  con- 

Ifiioiis  or  paralyses  which  suiierveue  may  iudicate  the  position  uf  the  exLra- 

tion.  If,  uuder  thei>e  circnmHlaaccs,  the  extension  of  the  motor  pht'Domena 

owa  that  the  hiemoirliaire  is  eoutiuoini*,  or  if  ^\)f\\&  of  general  compression, 

peciallj  deepcniiiff   coma,  dcvclope,  the  Snrjj^eon  should  lose   no  time  in 

>p1yinLr  the  trephine  ovvr  tlie  spiit  iiidiraled  h\  the  symptoms. 

Even  with  tlie  strictest  antisejvtir  precamiona  the  operation,  which  necea- 

riiy  involves  opening  the  dnra  mnter,  is  a  serions  one.     It  should  not  be 

idertakeu  as  an  immediate  means  of  treatment,  if  the  fp;neral  symptoms  of 

mpresfiiou  Ixi  aliseiit,  and   '\^  the  local  symptoms  he  not  [iroijfessive.     But 

a  later  periiHl   trephininir  may  he  rec^uired  with  the  object  of  relievintr 

raistent  paralysis  or  signs  of  irritation.     The  hope  of  n  sticccssful  result  is 

icessarily  fp-eater  when  the  efj'nsion  of  blood  is  in  the  snlKlural  space  than 

hen  it  [inK^eds  IVom  lacerated  brain  8ut)stance.     C)f  the  several  cawjs  of 

is  kind  in  which  the  application  of  the  trephine  lias  been  gnided  entirely 

the  Bymptorn9»  one  of  the  most  strikin";  is  recorded   by  Mafewen.      A 

oy,  after  a  fall  on  the  head,  had  for  six  days  been  subject  U-i  convnlsions 

e^nninj;  in  the  left  side  of  the  fane  and  s[irea<lin<r  to  the  left  arm  and  le^. 
here  was  also  paresis  of  the  same  jiarLs.     The  trephine  was  ajyplied  over  the 
cr  end  of  the  right  suluua  of    Rolando,  and  two   ounces  of   blood-elot 
jre  evacuated  from  the  snbdural  space.     The  recovery  of  the  patient  was 
mplete. 

If  it  be  decided  that  no  opemtion  is  advisable,  the  head  must  be  shaved  and 
»  applied,  and  the  patient  kept  at  perfect  rest.     If  the  respiration  and  pulse 

iccome  much  embarrassed,  free  venesection  may  give  some  relief. 

TRAUMATIC     MENINGITIS     AND     ENCEPHALITIS. 

Acate    diffase    meningitis  —  Acnte    Lepto-meningitis  —  Ueningo- 
[icephaUtis. — InHammation  of  the  brain  and  its  membranes  frrmi  injury  is 
rompliration  of  ^reat  frequency  and  of  eorrespoudiut^  importance. 
Causes. — Every   wound  or  laceration  of  the  bniin  must  necessarily  be 

bll'iwed  by  a  localized  traumatic  inriammation  in  th*^  injured  area,  but  there 
no  greiiter  tendency  for  this  to  spread  or  to  persist  in  the  brain  than  in  any 
her  part  of  the  body.     Its  naturtil  coarse  is  to  subside  and  to  ^ivo  place  to 

he  normal  processes  of  repair  in  from  twenty-four  to  forty-eii^ht  houi-s.  If 
e  iuHammatiou  extends  in   persists  it  is  due  to  some  source  of  irritation. 

ither  than  the  wotind,  introduced  subsequently  to  its  infliction.  It  is 
[tremely  rare  to  find  meninj^itis  followin^^  simple  injuries  of  the  head,  how- 
rer  severe,  in  which  there  is  no  wound  of  the  skin  or  fracture  of  the  skull, 
'hen  stich  a  condition  is  met  with  it  is  most  commonly  dtie  to  j^eneral  infection 
om  some  unhealthy  wound  in  another  part,  of  the  Imdy  inflicted  at  the  same 
me  as  the  injury  to  the  lieail.  In  unhealthy  rhihiivn  diffuse  menin*;itis  may 
illow  a  simpiL'  injury  in  rare  cases,  just  as  di[l'ianc  infective  periostitis  may 

bllow  a  blow  on  a  bimef  the  soui'ce  of  infection  in  theae  ctises  often  remaining 

Uicertain.     Acute   meningitis,   after   open    wounds   of  the  head,   is   almost 

variably  of  septic  origin.     It  ia  needless  to  explain  how  readily  infecLinn 

urs  in  open  fractures  with  wotiiid  of  the  dura  mater,  unless  special  prccau- 

lons  are  taken  to  prevent  it.  In  eompviund  fnicturey,  in  which  the  dnra 
atcr  ifi  intact,  it  occura  less  frequently,  but  is  by  no  means  uncommon  and  ia 
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u  frequent  canse  of  iJcat.h  nflor  fBHutnre  of  the  Jtiwe  of  the  sknll. 
casos  the  septti;  uiutUjr  (luiibtlusH  HuiIh  ita  Way  ltirou<rh  thv  Uuni 
moans  of  the  lyiuphatics.  for  Scliwalbe  has  shown  that  HuidA  uije^^tcd  ktuMB 
the  dura  mater  and  the  bone  pass  readily  into  the  subdural  epaoe.  Incttoicf 
sculp  wound,  with  exposure  of  tlie  bone,  mcniofxitia  nrny  be  set  np  M  s 
oonsequence  of  necrosis  or  difluse  inflammation  of  the  dip)o<>  (p.  71f*),  w 
According:  to8chwulbc  it  may  occur  even  without  this,  as  he  showed  thu  flunk 
injected  between  the  pericranium  and  the  bone,  especially  in  the  noiphUiurhwd 
of  tbo  sagittal  tiuturc,  found  their  way  by  the  lymphatics  to  the  oatcrsurfvt 
of  the  dura  mater.  In  other  cases  the  meningitis  has  been  a  cooteqasDoe  «( 
septic  thrombosis  uf  tlie  sinusci^  of  thu  dura  mater  which  has  solMeqnfntiT 
extended  to  the  veins  of  the  pia  laater.  Lastly,  the  septic  mutter  nuy  fimi  in 
way  aloufr  a  uervo  to  the  membranes,  as  in  some  cuses  of  wound  of  the  orbit 
and  in  fracture  of  the  base  of  the  skull  with  exposure  or  rapture  of  the  f«ii) 
or  auditory  nerve. 

Period  of  Invasion. — Septic  meningitis,  following  corapoaod  fhictnioof 
the.  skull,  usually  manifests  ittielf  on  the  second  or  third  day,  when  the  aqiic 
processes  arc  well  cstaiilished  in  the  wound.  In  cases  in  which  the  boM  P 
exposed  without  fracture  it  may  occur  at  any  time  until  the  wound  isboM, 
but  it  is  most  common  during  the  second  and  third  weeks  after  the  injnrt. 
In  the  rare  cases  in  which  it  is  said  to  have  followed  simple  laoeration  widwat 
external  wonnd  it  has  usually  been  the  result  of  drunkennesi  or  expom* 
before  tho  injury  to  the  brain  was  soundly  bwilciJ. 

Pathological  Changes. — Af^er  death  we  usually  Rnd  on  rsifl 
dara  mater  that  the  brain  is  somewhat  swollen,  its  convolatiooi 
more  or  less  flattened.  The  surface  is  generally  dry,  though  there  is  rrr<i' 
an  excesfl  of  fluid  in  the  ventricles.  The  charaiiteriatic  feature  of  meniuj«ilii 
the  presence  of  j^reenish-yellow  lymph,  often  almost  purulent  in  charvM; 
lying  portly  in  the  subdural  space  and  partly  in  the  meshes  of  the  pis 
It  is  most  abundant  in  the  nei;;hbourhood  of  the  injury.  The  pis 
intensely  injected,  and  the  sinuses  an?  distended  with  blood.  The 
8ul>staDce  is  always  aQected  with  the  membranes  covering  it,  and  Ibs^ 
fore  this  condition  is  sometimes  spoken  of  as  meningo-eucephalitia.  Tltf 
brain  substance,  when  cut  into,  cxliibits  an  increase  in  ihe  niimt'ter  of  re^ 
points;  Uie  '^vty  matter  is  darker  titan  natural,  and  often  distinctly  reidii^ 
in  tint.  If  there  is  a  laceration  of  the  brain,  the  ccrebnil  substanur  ruosdi' 
is  usually  softened,  washinj^  away  with  uunatund  readiness  under  a  stnsD  of 
water. 

Tlie  Symptoms  usually  commence  within  forty-«ight  hours  of  the  l^tSac- 
tion  of  the  injury.  The  patient,  if  he  is  conscious  at  the  time,  ooispliiw 
of  severe^  constant,  and  increasing  pain  in  bis  hetui  ;  the  scalp  is  hAtM 
carotids  beat  forcibly,  the  pupils  are  contnicted.  the  ryes  intolersnt  ^ 
flight  and  the  cars  of  noise  ;  the  pulse  is  full,  vibnitiag,  and  boomliV* 
id  wakefulness,  with  delirium,  commonly  of  a  violent  cbaraciert  cpM^ 
comes  on.  AH  the  symptomM  of  severe  pyrexia  set  in  at  (he 
The  tempcniturc  rises  rapidly,  usually  reaching  103^  F^  ur  more* 
third  day. 

Under  proper  treatment,  this  condition  mny  gradually  tobeid* 
health  iM  re-established,  but  more  commonly  the  symptoms  of  in 
merge   into  those   of  compression — the  delirium   being   repUoed 
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mtircly  by  Rtupor,  from  which  the  patiVnt  w  mused  with  difficulty,  the  pupils 
Toduolly  dilatinj,%  the  brcnthina  becomincf  heavy  uiul  stertorous,  the  pulse 
inetimes  continuiii'r  with  its  fmner  rapidity,  at  others  beeoniin<r  slow  and 
VppreBsed.  The  skin  is  hot  but  clammy  :  the  piitiout  falls  into  a  heavy,  dull, 
mconscious  state,  whicli  Klt<.'mates  with  convulsive  twitchings  or  jerkinp* 
did  occasionul  delirious  tmtbreaks.  As  death  approaches,  the  sphincters  relax, 
lie  pulse  becomes  slower  and  more  feeble,  the  surface  cooler,  the  coma  more 
ntense  and  continuous,  until  the  patient  sinks  from  exhaustion  and  com- 
ireasiou  conjoine<L 

DiagnoBiB. — AruLe  meuiuo^itis  is  distinfjuiahed  Frorn  pressure  of  extravasated 
Imxl  by  the  later  time  ut  whirb  it  apjxjars,  by  the  elevation  of  temp^jratuix' 
nd  the  qaick  pulse.  From  spreading  cedema  (p.  7&0)  extending  round  a 
koeration  it  is  recognized  by  the  presence  of  fever,  but  the  distinctiou  is  not 
iJways  easily  made. 

Treatment. — The  preventive  treatment  is  of  the  greatest  impt>rtaiice,  for 

when  the  symptoms  of    m-ute  meningitis   have  set  in,  the    patient  seldom 

vers,  whatever  may  be  done  for  him.     The  most  scrupulous  attention  to 

18    preventiim   of   decomposition    tn    all   cases   of   wound   of   the   scalp  or 

mjxaind  fracture    is  the   most  efficient   means   at   our  comniuud    for  the 

reventiou  of  menin^^itis.     Should  the  symptoms  manifest  thoraselves,  active 

atment  should  at  once  lie  adapted.     The  head  mui?t  be  shaved,  and  cold 

plied.     In  the  use  of  ci»M.  j^ivat  care  must  be  taken  that  the  npijlication  is 

Constant ;  intermittent  ct»Id  is  worse  than  useless.     One  of  the  best  modes  of 

application  is  the  india-rubber  ice-cap,  which  can  be  secured  to  the  head  by  a 

Htrap  paasin^'  under  the  chin  ^  or  LeiterV  soil  metal  tubiuir,  which  can  be 

.moulded  to  any  form,  and  through  which  a  stream  of  cold  water  is  kept 

konstantly  flowinpf,  is  even  more  efficient,     Should  these  not  he  available,  a 

■bladder  filled  with  ice  may  be  nsEd.  but  care  must  be  taken  that  it  is  lirraly 

Pbecured  in  its  position  by  bauda^ns,  and   nctt,  as  is  too  often  dune,  allowed 

merely  to  lie  ajrainst  the  head,  sotbut  it  is  disjiluced  by  the  slijilitest  movement 

of  the  patient.     A  niiw:kintosh  cloth  must  be  placed  beneath  ic  to  protect  the 

bed-clothes  from  bein^  wetted.     Bleeding  from  the  arm,  repeated  as  often  as 

the  pulse  rises,  as  well  as  ruppiuEr.  or  leeches,  may  be  had  recourse  to  ;  the 

bowels  should  l)e  freely  opened,  and  rigid   abstim-nce  must  be  enjoined,  the 

patient  at  the  same  time  being  confined  to  a  (piict  and  darkened  room,  and 

removed  from  at!  causes  of  excitement  of  the  Rp<^cial  senses. 

Chronic  or  Subacute  Encephalitis  ts  a  most  interesting  and  important 
uffectiou  follMwing  injurit-s  of  the  bond.  Its  |mtho1ogy  is  not  very  clearly 
understood.  In  some  cases  after  death  the  arachnoid  is  found  opaque  and 
thickened.  Jn  other  cases  the  symptoms  have  been  due  to  chronic  inflam- 
matory changes,  or  softening  taking  place  round  ihe  site  of  a  st'vere  corticiil 
lacenition.  The  symptoms  may  come  on  within  a  few  days  of  the  injury  or 
not  until  months  have  elapsed-  The  patient  in  many  cases  has  apparently 
recovered  entirely  from  the  accident,  though  in  others  it,  will  be  found  tliat 
some  one  symptom  indirative  of  the  brooding  niiBcbtef  still  fotitinues,  such 
as  headache,  or  impairment  of  sight  op  of  hearing.  Occusioniilly,  the  coming 
mischief  is  foreshadowed  by  unusual  irritability  of  tempL-r,  by  loss  of  mentul 
vigour,  or  by  some  other  functional  disturbance  of  the  brain.  In  such  cases 
the  subacute  encephalitis  may  suddenly  come  on,  ushered  in  perhaps  by  au 
aggravation  of  the  persistent   symptom,  or  by  an  epileptic  lit.      The  sub- 
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Betjuent  sjmptoms  are  very  variublc.  Theru  u  usually  piiin  in  the  haJL 
heat  of  the  scalp  aud  irrej,Tilurity  of  the  pupils  or  contracticia  of  kith.  T 
may  be  squinting,  intolerance  of  lipht,  convulsive  twitf^hinps.  or  opilqitifonD 
fit«.  At  the  end  signs  of  compression  may  SH  in,  tenniiiMtin};  in 
There  may  be  a  sh'ght  persistent  elevation  of  temperature  when  the 
beoomc  pronounced.  This  aftection  is  most  dan«:t'nms  aud  onii 
being  very  apt  to  terminate  in  loss  or  impairment  of  the  senses,  in  diu»innti«ti 
of  intellectual  power,  or  in  local  paralysis.  The  best  results  are  obtained  b; 
the  pro[H.'r  administration  of  men-ury  and  the  employment  of  cottDtw- 
irritants.  The  best  mode  of  adminiKtering  the  mercury  is  to  ^irie  half » 
grain  or  a  grain  of  calomel  everj*  four  or  six  houre  until  the  gums  are  ilfcdei 
aud  to  keep  np  the  effect  with  diminished  doses  of  the  drnj^.  The  repcttai 
application  of  blisters  over  the  sharen  scalp  is  perhaps  the  most  nsrfal  fono 
of  counti?r-irritation.  So  long  as  any  symptoms  of  inflammatioa  ajntinifc 
this  plan  of  treatment  must  be  steadily  kept  up. 

In  the  mon;  chnmic  forms  of  cerebral  irritation  following  iojury,  took 
esi)e<*iHlly  if  there  be  any  tendency  to  convulsive  movctuentA,  bromide  ^ 
potassium  in  moderate  doses  will  be  found  of  eKsentiul  svrviur.  It  KxdKf 
and  secures  sleep  more  eflectually  than  any  other  remedy. 

Intrackamal  Sri'iM'RATiox  following  injury  may  occur  in  ihre«< 
tions  :  (a)  Between  the  bone  and  tlie  dura  mater  :  ih)  in  the  membranes; 
{c)  in  the  brain  itself.  In  the  large  majority  of  cases  the  suppitration  i»Af 
result  of  the  direct  inrecti<m  of  the  interior  of  the  skull  by  pyocw»^ 
organisms  which  gain  an  entry  at  the  seat  of  injury.  Exceptions  to  tk* 
rule  are  apparently  presented  by  those  rare  cases  in  which  ni  ^  develop*' 

in  the  brain  Kul>st^mce  opixwitc  the  point  struck,  and  p"  v  rroonW 

instances  of  intracranial  suppuration,  the  reanlt  (tf  injury  without  wi  o|« 
wtuind.  The  nature  of  the  injury  itself  differs  widely,  lu  not  a  few  «■• 
SQppuratiou  has  followed  a  wound  of  the  scalp.  ex[)4>sing  the  bone,  hot  tfit 
fracturing  it.  Under  these  circnmstam^s  it  is  probable  that  septic  phlilHtir 
occurs  in  the  diploc,  and  that  thence  the  infective  pro<'CW  sprr-ads  inyirf> 
along  the  small  blootl  vessels.  More  frequeutiy,  however,  the  b*>no  is  f 
and  thns  a  ready  entry  for  pyogenic  organisms  affonled.  Punctured  f 
are  especially  likely  to  be  followed  by  intnu'ranial  suppuration.  In  «* 
cases  the  brain  may  be  directly  infeclefl  at  the  time  uf  injury  ;  but, 
fVom  this,  suppuration  is  favounxl  by  the  splintering  of  the  inner  ta 
the  awumulatittu  <»f  bhwd  on  the  inner  surface  of  the  Ixme.  as  weJI 
tlie  imperfect  e8ra[x.'  for  the  discharge  aflbrded  by  thesnuill  size  of  the  e 
wound.  Maccwcn  points  out  that  extensive  compound  fractures  we  '•• 
diingerous  in  this  respect,  as  they  allow  a  frin*  exit  fc»r  discharp'S,  whibt 
ohviously  seriiMia  they  are  likely  to  Ik-  more  efficiently  treatnl.  The 
of  the  punctured  fnicture  lies  in  its  apparent  simplicity.  A  c^rebfftl 
may  l»c  oi-ciisioned  by  the  lodgment  of  a  foreign  body,  such  u  a  bulbt, 
braiu  substunee. 

a.  SnberajiiAl  Abscess  forms  between  the  bone  and  the  d-i^      •*■■ 
occurs  beii'uih   ihi-  seal   uf    injury^  and  is  the  reiiult  wf   in 
scalp  wound,  with  or  willmut  fracture.     It  usually  oc^'i 
wound  has  hewled.  but  an  interval  i>f  several  weeks  may  •     . 
wound  may  be  healed  before  the  symptoms  of  intnicrauial  aappuruti'-' 
themselves.    Subcranial  abeoess  necessarily  involves  s  looslisetl  intl 


II 

in  i 


CEREBRAL    ABSCESS, 


775 


the  dura  mater,  and  is  not  unfreqnently  a  precarsor  of  septic  meningitis  or 
biul  absui'Bs. 
The  symptoms  of  this  <*oiiditi(»n  arc  in  inatiy  r<'H|M'ctR  Kimilar  to  those 
iiltiu^  from  suppuration  in  othtir  sitauLioiia  within  tin;  ykull.  T1k.'_v  were 
first  described  by  Purcival  P(*Lt.  There  is  heat  of  bi^ad  with  thajbbing 
carotids  and  flushed  face.  These  pymptoms  are  accouipaiiied  by  elevation  of 
temperature,  headache,  intoierance  of  light  and  noise,  and  drowsincBa 

Delirium  «nd  vomiting  are  occasionally  oliaerved.  Daring  the  continuance 
of  these  symptoms  fits  of  shivering  or  actual  rigors  may  occur.  If  the  scalp 
wound  U'  Hiill  opt-n,  as  is  commonly  the  case,  it  is  found  dry,  whilst  the 
pericranium  is  separated  from  the  bone,  and  the  hitter  is  yellowigh  brown  and 
dry,  or  in  a  condition  of  necrosis.  If  however  the  wound  be  closed  or  Bcabhed 
over,  the  scar  and  surrouuditig  scalp  will  be  found  to  he  raised  into  a  soft 
cedematous  swelling — Pott's  *■* pufftj  iumoitr.'" 

Ik  b.  Intrameningeal  Abscess  is  merely  an  exaggeration  of  the  septic 
■aeningitis  already  descriljed.  It  may  be  the  result  of  the  extension  of  an 
MmwM  between  the  bone  and  the  dura  mater,  or  on  the  other  hand  it  may  com- 
^icate  an  abscess  in  the  brain  8ubstaru.'e.  Occasionally  it  is  met  with  as  a  i^csalb 
of  pyaemia  arising  from  some  other  injury  complicating  that  of  the  bniin. 

The  symptoms  are  Ihose  of  nciite  septir  meningitis  already  described 
p,  772),  and  the  ditifcnnsis  of  tlie  localized  ahscesa  can  rarely  he  made. 
c.  Cerebral  Abscess  is  met  with  in  an  acute  or  chronic  form. 
In  tiie  iuate  form  tlje  abscess  usually  forms  cloee  to  the  surface  of  the  brain 
the  point  of  injury.  It  is  often  accompanied  by  suppuration  in  one  or  both 
of  the  other  situatiuns  already  mentioned,  the  8ympt4>ma  of  which  may  com- 
pletely mask  those  due  to  the  cerebral  abscess  itself. 

E  A  efironk  or  suhamte  abscess  is  almost  exclusively  met  with  after  wounds  of 
'the  scalp  exposing  the  bone,  with  or  without  fracture  of  one  or  both  tabJes. 
It  has  been  said  to  occur  after  simple  blows  not  wounding  the  scalp,  hut  the 
svidence  of  this  is  not  very  satirtfactory.  The  aljscesH  is  seated  deeply  iKineath 
ihe  cortex  somewhere  in  the  lobe  of  the  brain  con-esponding  to  the  part  of  the 
ikull  injured.  There  is  no  evidence  that  it  is  in  any  way  due  to  braise  or 
Bccration  of  the  brain  substance,  as  this  always  affects  the  cortex  and  not  the 
white  matter.  These  abscesses  are  exactly  analogous  to  those  which  are  not 
nncommoidy  met  with  as  a  consequence  of  chronic  suppurative  inflammation 
of  the  middle  ear.  The  exact  mode  of  formation  is  somewhat  uncertain,  but 
It  is  believed  to  be  due  to  a  limited  septic  thromliosis  and  phlel)itis  extctiding 
Erom  the  injured  spot  into  the  brain  substance. 

'  The  Symptoms  of  cerebrul  abscesH  necessjirily  vary  according  to  whether  it 
Occurs  as  an  acute  form  situated  near  the  surface  of  the  brain  at  the  seat  of 
injury,  or  as  a  chronic  form  deeply  seated  in  the  white  matter.  In  the  former 
ease  the  early  symptoms  are  likely  to  he  tlu>se  already  described  as  following 
rappuration  between  the  bone  and  the  dura  mater,  and  indee<l  this  condition 
6  often  present.  Drowsiness  is  followed  by  insensibility,  deepening  into 
Doma. 

)  In  the  more  chronic  form,  which  may  occur  after  a  long  interval,  the 
symptoms  are  exactly  similar  to  those  produced  by  the  cerebral  abscees 
following  ciironio  suppuration  of  the  middle  ear  (Vol.  IL,  Chap.  LV.). 
Among  them  may  especially  be  mentioned  he-adac;he,  vomiting,  slow  and  fall 
|)uhte,  8ut)normal  temperatui^,  optic  neuritis,  and  drowsiness  deepening  into 
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(oma.  In  some  cases  the  pafl/  swelling  of  tbo  eoalp  nlrcadj  refcrrnf)  to mq 
Iks  observed. 

In  determining  the  probable  position  of  the  aliRccss  the  Sari^C"!;  >  ^ 
assisted  by  tbe  seat  of  the  injury  and  by  the  presence  of  certniTi  !• 
symptoms.  Tlic  abscess  is  usually  found  beneath  tlio  seat  of  ii: 
earlier  it  oecnrH  the  greater  is  the  probability  of  ibis  beiiij^  iis  j- 
however  the  abscess  is  situated  in  the  region  of  the  (H)rtirBl  motor  centm  {bit 
afieotioD  of  these,  with  ^odually  spreading  paralysis  of  tbe  opposite  aide,  mif 
sen'e  as  a  valuubic  meauH  of  localization.  \i>>  early  aii  l^TH  Maoewen 
fully  diafjnosed  the  position  of  a  cerebral  abscess  by  the  symptoms 
A  boy.  eleven  years  of  A\^ej  manifested  symptoms  of  intracranial  sn 
after  a  scalp  won nd  in  the  left  frontal  rejjion.  On  the  twenty-stxth  diyi 
convulsion  occurred,  beginning  in  the  right  side  of  the  face  and  8prMdin|;to 
the  right  arra  and  log.  This  was  followe*!  by  aphasia  of  one  hour's  duntioc!. 
and  light  hemiplegia,  which  remained!  pronounced  for  soveml  boatf.  A 
diagnosis  was  made  of  **  abscess  in  the  immediate  vicinity  of  Bruoi's  IoIk. 
situated  between  the  sjxiech  L'cutre  and  the  internal  capsule."  The  fHinmtiof 
the  boy  refused  to  permit  operatiou,  but  the  diaguosis  was  ooatirmod  byfMt* 
morUm  trephining. 

In  one  recordetl  case  the  iwsitlon  of  the  abscess  in  the  oc^'  -  '  .n» 
recfignised  by  the  presence  of  hemianopsia.     Iii  the  frontal  lol-  -  ■  .  Iv,i 

large  abscess  may  exist  without  localizing  fiymptoms.  Tbe  prext-nce  of  optic 
nenritis  is  of  no  value  in  detc-nnining  the  fXMition  of  a  snsfiocied  ttljdft«s.Dor 
does  the  absence  of  optic  neuritis  negative  the  diagnosis  of  alx^cess  if  theijtbfr 
symptoms  be  well  marked. 

Sym])toros  of  lepto-uK'ningitis  may  result  from  the  extension  of  the  abMS 
to  the  surface  of  the  brain  and  the  infection  of  the  membraoes :  whikt  tbf 
sudden  onset  of  complete  coma  with  weak  pulse  and  respiration,  dUated 
and  muscular  rigidities  may  1>e  due  to  the  bursting  of  the  ubscvsi  into 
the  lateral  ventricles. 

Diagnosis. — The  acute  form  can  rarely  be  distiognisheii  from  ordioitf; 
septie  meningitis  without  an  abscess.  The  chronic  or  subacute  form  otn  l> 
diagnosed  only  by  attention  to  the  symptoms  above  given,  it  may,  in  owif 
cases,  somewhat  resemble  pyaemia,  also  a  not  nncommon  oomplicntion  of  ficilp 
wounds  exposing  the  Itone.  Pyaemia  C4in  usually  he  ret^ognised  by  the  rtjwti* 
tioa  of  the  rigors,  the  characteristic  tem}>eratQre,  the  absence  of  any  sigat  o^ 
pressure  on  the  brain,  and  the  occurrence  of  local  suppumciona  in  other  ps^ 
of  the  body. 

Cerebral  abscesses,  either  single  or  mtdtiple,  may  occar  as  a  conseqoeoce  Af 
pytemic  infection  from  any  unhealthy  wound,  and  convereelj  %  oaso  of  cetd^ 
absc€RS  may  l>e  roinplirated  by  pyieraia  secondary  to  it.  In  tbcfv  €•■» 
accurate  diagnosis  is  inijiossible. 

1'he  Prognosis  of  all  cai-H.-fi  of  intracranial  suppuration  is  almost  hopdflvi^ 
Qntit^ate<l.     The  only  form   in  which  recovery  may  occur    wi(h(»ot  ennfc"! 
iiitorfercnfr  is  that  in  which  acute  suppuration  otrcurs  benealii  a  oomi 
fracture  with  Ioks  of  heme.    In  tliese  caseji  the  pas  may  disi-hargo  itself  tl 
the  woniid  niid  nx'overy  may  follow. 

Trvatmsnt.— The  preventive  treatment  of  intracranial  suppondOB  a*' 
sists  in  efficient  antiseptic  treatment  uf  any  wound  of  the  head.  If  thi»W»i 
exit  must  be  given  to  the  pus  in  some  way.  or  the  patient  will  die*    Isfl^ 
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acnte  suppuration  in  componnd  depressed  fractures  or  punctured  fractures, 
no  primary  operation  has  been  performed,  the  bone  should  at  once  be 
and  the  fragments  elevated  or  removed  and,  if  necessary,  the  oyM-ning 
with  the  trephine  or  v\\m\.  Tliia  gives  the  patient  his  cmly  chance, 
if  the  case  is  rK)mplicated  by  septif  meningitis  the  chance  is  but  small. 
1  the  chronic  and  sulwicute  cases  following  injury  with  exposure  of  the 
ne  the  Surgeon's  duty  is  equally  clear.  He  should  expcee  the  bone 
Ibonrnghly,  and  if  be  finds  it  bare,  yellowish  in  colour  and  jHtssibly  necrosed, 
\xM  should  at  once  remove  a  circle  of  bone  with  a  large  trephine.  The  opcrn- 
iion,  if  carefully  performed,  can  do  no  harm,  and,  if  pus  has  formed,  it  offers  the 
i<mly  chance  of  saving  life.  If  pus  be  found  beneath  the  bone  the  ravity  in 
^hich  it  lay  should  be  cleaned  out  with  some  efficient  antiseptic  fluid  and 
<dnste<i  with  iodoform,  afler  which  the  wound  may  be  loosely  closed,  perfect 
^mvisinn  being  n»ade  for  drainage,  and  an  antiseptic  dressing  of  some  kind 
applied.  The  dura  mnter  should  be  carefully  examined,  and  if  a  small  aperture 
be  found  in  it  this  may  I>g  enlarged  to  facilitate  dnunage. 

If  the  pus  ia  immediately  beneath  the  dura  mater  tliat  membrane  will  be 
dull  yellowish  in  colour,  and  will  bulge  into  the  wound,  without  pulsation. 
kL'nder  these  circuniBtunces  an  incision  must  be  made  throngb  it.  If  pus  is 
mached  here  it  will  spirt  out  with  great  force. 

If  the  pus  is  more  deeply  seated  in  the  cerebral  substance,  the  dura  mater 
will  appear  perfectly  healthy  and  will  pulBat«  as  usual.  In  anch  a  case 
Dnpnytren  plunged  a  bistonr)'  into  the  substance  of  the  brain  and  thus 
Inckily  relieved  ihe  patient  from  an  absC'C^B  in  this  situation.  This  was 
^onbtW  a  somewhat  rush  thing  to  do  withont  previously  ascertaining  the 
ee  of  pus  by  milder  means. 
It  IB  now  well  known  that  no  harm  results  front  careful  puncture  of  the 
Wttin  substance  with  a  grooved  needle  or  with  the  smaller  needles  of  the 
Mpirator.  In  these  cases,  theivfore,  a  careful  search  should  be  made  for  the 
pot  by  means  of  a  grooved  needle  or  an  aspirator.  If  the  latter  instrument 
lit  nswl  only  a  partial  vacuum  should  be  produced,  otherwise  the  soft  cerebral 
rofastiince  will  be  forced  into  the  needle  and  choke  it.  Care  must  be  taken. 
however,  that  the  needle  is  pnsbed  straight  onwards  in  the  direction  intendeil, 
ail  hitcrul  movements  being  avoided,  and  in  this  way  fteveral  punctures  in 
diflcrent  parts  may  safely  be  made.  Ilulke  in  this  way  detected  the  presence 
of  an  abscess  in  the  frontal  lobe  of  the  brain  in  a  boy  aged  ir>,  seven  wtH^ks 
after  he  had  received  a  blow  on  the  forehead  causing  a  small  stellate  fracture 
of  th*^  outer  table  of  the  skull  which  was  not  discovered  at  the  time  of  the 
accident.  The  altscess,  which  was  situated  about  one  inch  below  the  surface 
fif  the  bniin.  was  opened  by  a  knife  passed  along  the  aspirator  needle  and  about 
jiij  of  thin  greenish  pus  were  evacuated.  The  boy  recovered,  but  unfor- 
tunately became  completely  blind  from  atrophy  of  both  optic  papillK  following 
on  nenro-retinitia.  Hulke  wa**  led  to  infer  the  presence  of  an  abscess  in  this 
CMe  chiefly  by  the  fact  of  hemiplegia  supervening  gradually  many  wei'ks  after 
an  injnry  to  the  head,  a  symptom  to  which  he  atta«'he«  much  importance. 

In  »ome  cases  the  presence  of  localizing  synipwms  may  indicattf  the  jKisition 
in  which  the  trephine  should  be  applied.  The  indic^itions  thus  allVinled 
mint  be  taken  as  a  more  tnistworthy  guide  than  the  fH^ition  of  the  injury. 
Thns  tn  Macewt'u*s  ca^^  already  mentioned  the  scalp  wound  was  over  the 
kfft  eyebrow,  but  the  aheoess  was  evacuated  pott  mor(em  by  trephining  over 
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tho  base  of  tho  thinl  frontal  convolution.  If  the  abaoe«  bo  dcq)l?  nftted,* 
smuU  drainngo  tabc  must  be  inserted  into  the  cavity,  otherunae  the  awoUeo 
brain  substance  will  prevent  drainage.  Macewen  uses  a  dfcalcTfird 
bone  tube,  but  in  the  treatment  of  an  acute  al^seess  he  usually  di8|K*aiei- 
the  drainnsfe  tube  altogether,  the  cavity  being  rapidly  obliterated  by  tbe 
bulging  into  it. 

The  difficulties  in  the  diagnosis  and  treatment  of  these  cases  are,  how»T«; 
often  yevy  great,  as  the  following  cases  \rill  show.  A  man  was  admitt^  isto 
University  College  Hospital  with  an  extensive  lacerated  wound  of  the  ffil|^ 
denuding  the  pericranium.  He  continued  fVee  from  all  cerebral  disini 
until  the  tenth  day  after  the  accident,  when  he  complained  of  headache,' 
had  a  (}uick  pulse  and  a  hot  skin  ;  at  this  time  it  was  obtwrved  that  tbi 
pericranium  hud  separated  from  the  skull.  Active  antiphlogiittir  tnAUnenl 
was  followed  by  subsidence  of  symptoms,  and  the  patient  went  on  fafoonWj 
until  the  thirty-fourth  day,  when  he  suddenly  became  delirious  sod  to 
nncouBcious,  though  easily  roused  when  spoken  to  londly,  and  then  awwtfDS 
rationally  ;  his  pulse  fell  to  48.  He  died  on  tlie  thirty-ninth  day,  conuMB. 
On  examination  after  death,  the  pericranium  was  found  detached  at  lh«  K«taf 
injury  ;  under  this  the  dura  mater  was  thick,  yellow,  and  opaque,  but  no  pw 
WHS  obisen-able.  On  separating  the  hemispheres,  howe\*er,  a  lai;gc  abtOM  *»• 
found  situated  deeply  in  the  anterior  lobe  on  the  injured  Bide«  and  pnimiiiiig 
into  the  median  fiFsuix*.     It  contained  alx>ut  one  ounce  of  pus.  ^H 

Another  case  admitted  into  the  Hospital  was  that  of  a  man  who  IB 
received  a  large  lacerated  wound  on  the  left  side  of  Uie  scalp  in  coonqoMHt 
of  a  fall.     There  was  no  injury  to  the  bone,  and  tlje  patient  went  on  perf(rtly 
well  until  the  seventy-seventh  day,  the  wound  having  licatriied.     Up  w» 
then  suddenly  seized  with  hemiplegia  of  the  right  side«.from  which  he  !*• 
covered  partially  on  being  bled  ;  some  twitching  of  the  muscles,  ^^fL 
continued.    On  the  ninety-ninth  day  after  the  accident  Itc  lierame  ooai^| 
and  was  trephined  by  S.  Cooper,  but  without  relief,  dying  with  symptV 
of  compression   of   the   brain   on  the  third   day  after  the  openUion.    0* 
examination  thick  yellow  lymph  was  found,  covering  the  whole  of  tfat  ^^| 
surface  of  both  hemispheres,  lying  between  the  arachnoid  and  pia  mattflj^l 
extending  into  the  sulci  between  the  convolutiong.    There  was  an  afaiaw 
in  the  substance  of  the  brain  near  the  surface  of  the  right  beini»pb«>9-^j|fa 
side  oppc^site  to  the  seat  of  injury.     Here  also,  though  the  symptotM^f 
well  marked,  and  the  diagnosis  as  to  the  existence  of  pas  oorrect,  trrpl^H 
waa  useless,  as  the  pus  could  not  l:>e  evacuated.     These  caaes  serve  to  in^^l 
the  difficulties   that  surround   any  operation   nndertaken  with   the  viffV  <» 
evacuating  matter  fn»m  within  the  cranium. 

Hkkma  ok  Fi  Nci'H  Ckrkhhi. —  In  those  (»Bes  in  which  a  Inceratiun  of  t^ 
brain  and  dura  mater  communicates  with  a  fracture  of  (he  skull,  it  •• 
occjisionally  found,  more  particularly  in  children,  that  a  dark  bn-'W  <* 
bltMxly  fungUH-KK)king  mass  of  cerebral  matter  protrudes  fK»m  the  woaai 
The  period  after  the  receipt  of  an  injury  at  whidi  this  protrusion  takes  |>h«» 
varies  from  a  few  days — eight  or  ten — u*  several  weeks.  Ii  was  iwsttW 
by  (luthrie.  and  the  observation  has  been  fully  confirnn.il,  tliat  brmiaotfi** 
is  morv  likely  to  take  place  through  small,  than  through  Ut]^,  apeitiutt '^ 
the  cranial  bones.  ^H 

The  protrusion  is  usually  the  result  of  abnonnal  intracranial  prassHI^^I 
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inflammatorT  swelling  of  the  brain  substance  round  the  injured  spot,  or  oowi- 
sionnlly  from  the  formation  of  an  abscess  in  the  hemisphere.  It  may,  however, 
result  from  simple  non-intlammatory  fpdema  of  the  brain  snbst^ince,  and  thus 
may  tjccur  in  a  perfectly  aiJeptic  wound.  As  the  protrusion  inereaaes  in  size, 
it  becomes  partially  siraui^ulatcd  by  the  narrrow  opening  throu^'h  which  it 
paeses,  and  it«  size  beeomea  increased  by  oedema,  and  by  hajmorrhnee  and 
(.'(fosion  into  it^  substance.  Thus  the  tumuur  increases  rather  rapidly,  pulsates 
STDchronously  with  the  brain,  and  may  shortly  attain  the  size  of  a  hen's  e|?g» 
"^r  become  even  larijer  (Fig.  8ii«».)  In  its  composition  and  sirueturo  it 
varies.  In  some  instances  it  is  composed  chiefly  of  extravasated  blood ; 
bat  the  true  fungus  cerebri  is  composed  of  softened  cerebral  matter,  often 
infiltrated  with  inflammatory  exudation  and  blood.    Softening  of  the  brain. 


la  i.VrMliH  riillnnitiL;  I'liiiijiiiiniil  I'aitntiiitniffNl  Fraitiirr-  nf  Rliitit  Parlrt^l  Bulie. 


with  red  disci 'loration,  extends  for  some  little  distance  ander  the  base  of  the 

(tamour.  The  mental  condition  of  the  patient  is  in  many  cases  not  much 
disturbed  at  first,  there  being  merely  some  degree  of  cerebral  irritation. 
, Speedily*  however,  stupor  comes  on.  and  death  in  most  cases  eventually  r>crurs 
Jhxa  enoepbalitis,  ending  in  coma,  consequent  <»n  the  inflammatnry  elVusion 
that  Ukcs  place  within  the  skull. 
Although  the  prognosis  in  fungus  cerebri  is  extremely  btui,  it  is  not  ho)x*leaa. 
In  the  American  war  seven  cases  of  recovery  are  recoitled.  In  the  Italian  war 
of  is.'.'.i.  Dcrnme  saw  five  recoveries  out  of  twenty-one  casen. 

Treatm«at. — Treveative  treatment  is  of  the  greatest  importance,  for  if 

the  complitutiun  bo  once  established,  it^  cure  is  very  uucert«in.     The  rigid 

treatment  of   the  wound   by  some  efficient  method   is  the  most 

it  prevcntire  means  at  our  command,  for  the  condition  is  favoured 

inftksnmatory  swelling  of  the  brain  8ul«tancc.    Should  the  fatigua  form, 
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the  treatment  ia  extremely  unsatisfactory.  If  the  tumoar  be  fthavvd  olT, »» 
usually  recommended,  it  generally  8pn>ut8  i^rahi,  altboujrh  in  some  fcrtataU 
cases  this  treatment  is  satisfactory.  All  that  run  be  done  is  to  ah'ce  off  tb 
growth  on  li  level  with  the  brain,  and  to  apply  firm  pressure  to  the  pin 
This  may  l>e  done  by  means  uf  a  pad  of  antiseptic  j;aQze,  or  a  flat  diico^ 
Iwid  or  decalcified  bone  may  be  slipped  beneath  the  edges  of  thr  oficninir  'fl 
the  sknll. 


BEOONDART    OR     REMOTS     15PFBCTB    OP     HSA.D     INJURiaS. 

Eifeotfl  of  Cerebral  Injury  on  the  Mental  Powers. — The  menLiI  odd* 
dition  of  [WiiientH  who  are  recovering  or  who  are  supposed  to  hnvp  rrcDrovd 
from  head  injury,  is  one  that  deserves  attentive  consideration.  It  will  ixt 
quently  be  found  that  the  mental  powers  are  weakened,  either  generally  or  » 
one  special  direction. 

The  memory  will  often  be  found  to  1»e  weakened  in  a  rerr  ttamMk 
manner  on  the  recovery  of  the  patient  from  the  unconsciousness  resottior 
from  severe  concussion.  Not  only  is  the  mind  a  complete  blank  u  l^ 
all  that  occurred  during  the  period  of  the  unconwionsness,  but  the  Twnwn 
may  be  lost  for  those  events  which  immediately  pi-wroded  it.  Thns  a  drirv 
will  remember  his  horses  Ijikin^  fright:  but  he  will  never  be  abletonctH 
to  ^is  recollection  the  ^'ariou8  events  that  occurred  liefore  he  was  thfowi 
fmm  his  box,  and  received  that  blow  on  the  head  which  pr<^Miuced  wmooein 
of  the  brain  and  rendered  him  uncnnRcious — events  whiirh  had  wrtdtilT 
piXKluced  impressions  upon  the  brain  before  it  waa  injunrij,  im{in«i(A» 
which  were  permanently  obliterated  by  the  concussion  of  the  cerebnl  b^ 
stance.  The  chain  of  memory  is  broken  abrnptly  at  some  occuiiuM 
often  of  a  very  trivial  character — antecedent  to  the  accident,  and  the  ^ 
then  left  can  never  be  filled  by  any  subsequent  effort  on  the  part  of  lh( 
patient. 

The  memory  may  be  impaired  in  other  ways,  as  for  words,  pcnoMt  * 
dates.  The  mind  cannot  j^rasp  a  subject  or  pnrsue  a  continnous  trvn  of 
thought,  and  is  incapable  of  fixed  attention  or  reaermin^.  DeloAiofi*  ^^ 
various  kinds  may  occur,  especially  in  connection  with  the  mode  »»f  oocnmict 
of  the  liccident.     I  have  known  a   patient   give   the   most    -  ■» 

detailed  accounts  of  the  mode  in  which  his  head  w.xs  injure«i.  a\M 

from  day  to  day — every  one  beinp  false,  but  believed  in  by  the  patient  it  ^ 
time.  The  patient  could  be  led,  by  a  process  of  ((ueRtinninfr  and  «ugjp9ti<*» 
combined,  to  gi\'e  almost  any  version  that  the  intemtpitor  drsirwi ;  andtha 
with  great  ciroamBtantiality  of  detail.  This  is  a  iiiattrr  of  i^At  intmrtW" 
importance  in  a  medico-legal  aspect,  as  it  is  evident  that  an  individual  *^ 
has  received  a  severe  injury  of  the  head  mipht,  in  perfect  t'ood  faith,  jn'^w 
entirely  false  account  of  the  mode  of  infliction  (tf  the  injury,  by  whirAtf 
innocent  person  might  be  seriously  compromised. 

SpUepsy  i^t  not  an  uncommon  consequence  of  injury  of  the  bead,efpBm! 
whi^n  the  blow  has  l»ecn  inflicted  in  the  region  of  the  cortical  mo6v  ctttn^^ 
The  form  of  epilepsy  thus  pnnluced  is  that  Icnown  as  "ft>crtl**  or  "'.lack:Ko8H|H 
llnghlinps    Jackson   having;   maintained   twenty   years   ago  that  it  ftl^^^ 
from  some  organio  lesion  in  the  cortex.     Tlie  attai?k  ia  cbamct/^risei]  l>]r  ^"* 
definite  spread  of  the  convulaions,  the  8]>aam  beginning  in  the  |4ut  infv<*~ 
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with  the  affected  rentre.  The  fit  is  frequently  preceded  by  peculinr 
iu  the  jjart  first  affected  by  the  spasm,  and  is  often  followed  by 

nsient  paresis  of  the  parts  which  are  the  seat  of  the  convulsious.  There  is 
ually  no  los8  of  conm^iousnesH.     It  is  obviously  only  iu  cases  of  epilepsy 

lieved  to  be  of  the  focal  variety  that  any  benefit  can  be  expected  from 
iperative  interference.  The  Surgeon  must  if  jiossible  observe  for  himself  the 
jcact  character  of  the  jitutcks.  and  must  bear  in  mind  that  ordinary  epilepsy 
nd  hystero-epilepey  may  manifest  themselves  for  the  first  time  afler  au  injury 
!)  the  head. 

Trunmatio  cpile[)sy  has  been  said  to  arise  from  the  following  causes  : — 
st,  from  a  neuralgic  cicatrix  on  the  scalp — the  starting  point  of  reflex 
onrulsions  ;  2ud,  I'rcim  chronic  osteitis  of  the  part  of  the  skull  struck  giving 
iae  to  thifkeninjK  and  induration  in  the  bone  ;  3rd,  fmm  depreesion  of  bone, 
iracture  of  the  inner  table  or  the  formation  of  osseous  stalactites  pressing  on 
e  surface  of.  the  brain  in  the  motor  area  ;  4th,  from  chronic  thickening  of 
he  dura  mater  ;  5th,  from  cystic  collections  of  fluid  in  the  membranes  ;  and 
th.  from  scars  or  other  lesions  in  the  area  of  the  cortiwil  motor  centrt«. 

The  cysts  which  have  in  many  cases  been  found  in  the  membranes,  usually 
cneath  the  arachnoid,  probably  owe  their  origin  to  hemorrhages  produced  by 
he  injury,  and  the  same  explanation  must  be  given  of  the  cysts  which  have 
lore  than  ouce  been  opened  in  the  braiu  substance  itself.  In  some  cases  no 
Bthologicul  appeanncea  could  be  detected  at  the  time  of  the  operation, 
Ithough  it  is  reuiarkHble  that  in  some  of  these  rt-lief  followed. 

In  the  Treatment  of  traumatic  epilepsy  operative  interference  may  be 
rted  to  after  the  ordinary  constitutional  means  have  failed.  If  it  seems  to 
due  merely  to  »  painful  cicatrix  in  the  scalp,  we  may  follow  Bryant's 
fcdrice  and  dissect  it  up  without  removing  any  of  ihe  subjacent  bone. 

The  practice  of  trephining  in  these  cases  is  a  very  ancient  one.  The  older 
Sorgeons  often  em]iloyed  it,  and  Cline  cured  a  patient  whtwe  epilepsy  was 
'ontid  to  be  <>ccasioned  by  an  osseous  projection  from  the  inner  table,  and  whose 
fit  was  on  the  operating  table  before  the  elevation  of  the  disc  of  affected 
►one.  The  practice  fell  into  disuse  until  revived  by  Lucas-Championniere, 
RTcfit,  and  others.     Operative  interference  for  epilepsy  was  formerly  limited  to 

moving  a  portion  of  bone  in  the  soar  of  u  previous  injury,  the  Surgeon 
itating  to  perform  any  ofieration  on  the  brain  itself. 

At  the  present  day,  however,  if  the  Surgeon  find  no  cause  of  irritation  in 
}ie  l»rine  iti^elf,  he  may  proceed  to  open  the  dura  mater  with  strict  antiseptic 
mcautions.    The  bulging  of  the  dura  and  it«  imperfect  pntnation  may  already 

vo  indicated  the  presence  of  a  collection  of  clear  fluid  beneath  it  which 
nay  b«  evacuated. 

It  has  been  mentioned  alwve  that  the  epilepsy  may  be  the  result  of  scarring 

the  cortical  brain  substance.  Under  these  conditions  the  prospects  of  a  cure 
not  »i'»  good,  but  in  the  hands  of  Victor  Horeley  and  others  success  has 
ollowed  the  removal  nf  the  ecjir  with  the  brain  substance  around  it.  The 
etails  of  Uie  operation  are  the  same  as  in  removal  of  tumours  of  the  brain,  and 
rill  be  described  with  the  o|)eration  of  trephining.  ]n  one  of  Horsley's  first 
asea  of  this  kind,  the  patient,  a  man  of  if:?,  had  an  old  depressed  fmcture  of  the 
kull,  giving  rise  to  fits  Iwginning  in  the  right  leg.  During  the  thirteen  days 
iroTious  to  (ho  o|terution  ho  had  '2,x'i)  tits.     On  exposing  the  braiu,  a  aoar 

Tulviug  the  hinder  end  of  the  superior  frontal  sulcus  and  the  membrauea 
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covering  it  was  found  and  removed  with  the  brain  substance  around  it. 
patient  recovered  rapidly,  and  has  had  uo  litt^  since. 

In  fiome  cases  in  which  the  bruin  presenled  nothinj?  iibvifm^ 
thfit  portion  of  the  cortex   has   l»cen  excised  stiinulntion  of   n 
weak  faradic  current  has  prodnced  movemcuta  of  the  part  in  which  the  fiu 
commenced. 

liecarrcnco  of  the  epilepsy  after  operation  ie  in  some  instances  uo  dootrt 
due  to  the  cicatrix  which  is  again  prodnir^'d.  but  from  the  cittiditionii  prnKoi 
the  scarriii;^  ia  likely  to  be  much  less  marked  ihan  that  following  tho  injan 
itself,  rattin^r  toj^ether  the  stucistics  of  [>aurieut,  Aji:new  and  Starr,  we  fiod 
a  record  of  :>()!  cases  of  epilepsy  treated  by  trephinin*,;,  the  large  majciin 
bein^  evidently  traumatic.  Of  these  71  are  said  t^j  have  bneu  camt  U 
improved,  41  not  improved.  '1  wen:-  woi-se  after  operation,  and  14  tJied.  h 
the  remainder  the  re.^ult  was  doubtful. 

The  operatioii  thus  holds  out  a  chance  of  relief  or  cure  in  othcrwiw  bopde* 
cases,  but  it  should  of  eourst^  not  Ix'  andcrtnken  unless  other  means  httr 
failed,  and  the  symptoms  are  so  aevero  as  to  make  the  patient  willing  to  ren 
the  inevitable  dautrers  of  the  oi>emtion.  and  [Kjfisilily  to  U*  jurin  ■»«• 

lysed  in  a  portion  of  his  body.     In  such  a  uise  as  that  dencni  i^'- 

in  wiiich  tlK-   fits  oceui  at   Kmg  iutervab,  and  the  liealth  betwwn  ti»rtD  »• 
|H;rfect,  the  (Mtient  liad  belter  be  content  to  bear  the  ills  he  ba%. 


OFERATIOM    OF    TREPHIMmO. 

Before  concluding  the  subject  of  injuries  of  tlie  head,  it  is  neceaatrtOMT 
a  few  words  on  the  operation  of  Trephining,  ^^hich  may  be  neqairwl  fur  OK 
of  the  following  conditions,  viz. : — 

1.  Simple  depressed  fracture  of  the  skull  with  s^Tnptoms  of  e<»mpreMioiL 

"i.  Simple  depressed  fracture  of  the  skull  in  an  adult  without  KjrarfHam^ 
>|lompres.sioo,  but  in  which  the  depression  is  deep  and  limited  in  area.ttd 
ftipecially  if  situated  over  the  motor  reo;iou. 

&  Com|)omtd  depressed  fmcture  of  the  skull,  with  or  wttliout  syuip(oiv<' 
compression. 

I.  Punctured  or  incised  fnuHure  of  the  skull. 

ii.  Extravasation  of  bltXH]  between  the  skull  and  dara  mater  firom  nipiv 
uf  the  middle  meningeal  artery. 

«i.  Intramenin^eal  or  cerebral  extravasation  of  blood  :  (a)  if  diW« 
localixim;  symptoms  |je  associated  with  the  general  nymptonia  of  tYkiapiuff^* 
(6)  if  the  spread  of  the  l(K*aliKc<l  paralysis  or  convulsions  sn^^ifott  wtntinuiDI 
biemorrhiii^e  :  and  (r)  if  the  localized  paralysis  or  convulsions  nnsn 
unchanged  after  many  days. 

7.  Intracnuiial  abscess  and  septic  throml)Ofiis  of  lateral  sinus.  ^| 

8.  I'or  the  removal  uf  a  bullet  lod^'ud  within  the  ctunitmi  ^B 
!l.  Triiuuuuic  epile]isy. 

lo.  Tumours  of  the  brain  :  {a)  for  the  removal  of  the  ^owm  ;  v*"*  1"^'''^ 
relief  of  pressure  symptoms. 

The  use  of  the  trephine  may  also  be  n'<|uired  in  the  rvmoval  of  toffluov* 
-^be  skulL  and  it  htis  been  employed  in  the  u^icration  of  criiDiectomy  in  vkl»' 
Ptpluklic  idiota.  and  for  the  drainage  of  the  \'eutrieular  uavitiw  ia  cbiMit' 
*m«ninf(itis  and  hydracephalus. 
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The  instrumeQU  required  ia  the  operation  of  trephining  are  a  scfllpel  and 
(periosteal  elevator,  the  trephine  and  elevator  Hey's  saw,  w  cliisel  and  mallet, 
ibtme-roreepe,  a  stronij  pair  of  dissecting;  fort^ps,  and  several  pairs  of  forei- 
Ipressure  forceps.  In  opemtions  involving  an  extensive  removal  of  lM)n«,  u 
[circular  sow,  driven  by  an  electro-motor,  may  prove  of  service. 

As  a  preliminary  step  the  head  must  he  c(»mpletely  shaved  and  cleaDcd  in 
tl»e  way  descrilied  on  p.  710.     If  the  operation  is  not  one  of  emenrency  the 

taJp  shfMild  Ik;  covered  with  lint  soaked  in  carbolic  lotion  ( 1  in  20),  over 
hich  must  he  placed  a  layer  of  oiled  siJk.  This  must  be  applied  for  I  "2  hours 
fore  the  operation  and  chanured  about  every  hoar. 
If  the  patient  is  sensibU'  an  ansesthetic  mnst  he  administered.  If  the 
)eratiou  is  being  undertaken  for  the  rt^moval  of  a  portion  of  the  brain  or 
tumour,  Vietoi*  H<H"sley,  who  has  so  hi<^hly  distin'/uished  himsrlf  in  this 
•aiic'h  of  surgery,  advises  the  use  of  chloroform,  aiul  that  a  hypttdennic 
jection  of  a  i|narter  of  a  grain  of  morphia  should  be  previously  given,  x\» 
»tji8  not  only  makes  it  pctssible  to  produce  the  desired  effect  with  a  smaller 
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VmiDount  of  the  aua'stbetic,  but  Schafcr  and  he  have  demonstrated  experijnen- 
tally  that  it  tends  to  cause  a  contraction  of  the  arterioles  of  (he  I>rain,  and 
thus  to  diminish  hemorrhage. 

The  I)onc  should  be  exposed  by  a  free  incision,  any  wound  that  may  exist 
at  the  time  l>eing  utilizeil.  If  the  scalp  is  unbroken  a  curved  incision 
exposing  Uie  bone  by  a  siugle  tliip  will  be  found  more  convenient  than  a 
T-shapf-il  »>r  crucial  incision  such  as  is  oilen  recommended.  The  periosteum 
must  be  raised  in  the  tlap  with  the  periosteal  elevator. 
The  bone  being  expose^!  it  uuiy  not  be  necessary  to  apply  any  saw  in  some 
of  depi-easod  fractures.  \n  others  a  cut  may  be  made  with  a  Iley's  saw 
ri*en  two  bruuehcs  of  a  fiwture.  In  cases  \\\  which  the  l>one  is  not  hn)ken 
tlw  trephine  must  Ik.'  used.  This  should  have  a  well-temp<Tcd  crown,  si^rrated 
[half-way  up  its  exterior  ;  the  teeth  should  he  8h<»rt  and  broad  ;  the  wntro-pin 
not  project  more  than  about  one-sixteenth  of  an  inch,  and  care  must  be 
taken  that  the  screw  which  tixes  it  is  in  goKl  working  order.  The  centre- 
pin  may  adTantageousty  be  tixcd  to  a  solid  plug  which  can  Ik;  removed  when 
y,  and  the  trouble  of  the  screw  avoided  (Fig.  310).    The  trephine 
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covering  it  was  found  autl  rcmoved  with  the  brain  nabstance  around  it.  The 
patient  recovered  rapidly,  and  lias  hud  uu  titn  siuce. 

In  some  cases  in  whif;h  the  brain  presented  notliinff  obvio'  rntfil 

that  portion  of  the   cortex   has  been  excised  atiuiulntiou  of    ^^  lii 

weak  fanulic  cnrrent  has  prodnced  movements  of  the  part  in  which  the  fid 
comnieiteed. 

Kec-arrc'uce  of  the  epilepsy  after  operation  is  in  Bnme  instanoefl  do  doobt 
due  to  tlie  cicatrix  wliich  is  again  produced,  but  from  the  iHniditinnH  prmciit 
the  scarring  ifi  likely  U)  be  much  less  marked  than  that  following  the  injun 
itself.  Putting  together  the  Htatistics  of  Laurieut,  Aguew  and  Starr*  wc  fiwl 
a  record  of  2*il  cases  of  epUejwy  treated  by  trephining,  the  large  mijoritT 
being  evidently  traumatic.  Of  these  71  arc  naid  U)  have  been  caivd,  fit 
improved,  41  not  improved,  i.'  wen*  woi-se  alter  openitiou,  and  14  died.  Id 
the  remainder  the  result  was  doubtful. 

The  openUion  thns  holds  out  a  chance  f»r  relief  or  cure  in  uthtTwije  huprii** 
casos^  but  it  should  of  course  not  Iw  undertaken  nnless  other  means  hrr 
failed,  and  the  symptoms  are  so  severe  as  to  make  the  patient  wiUine  tofiw 
the  inevitable  dangers  of  the  o|)i'n)tion.  and  poHsilily  U>  l>e  [M.*riti  '^ni* 

lysed  in  a  ]x>rtioii  of  his  body.     In  such  a  case  as  ihatdes^.Tii  \'-u. 

in  which  thv  tits  occur  at  hmg  intervals,  and  the  health  betwwu  tiina  •• 
perfect,  the  patient  had  better  be  content  to  bear  the  ills  he  has. 


OPSRATXON    OF    TREPHIKIMO. 

Before  concluding  the  subject  of  injuries  of  the  head,  it  is  Decenary  toWf 
a  few  Words  on  the  operation  of  Trepkining,  which  may  be  re^uire<l  furov 
of  the  following  conditions,  viz. : — 

I.  Simple  depressed  fracture  of  the  skull  with  symptoms  of  iw^mfrtvwiwo. 

5?.  Simple  depresst'd  fractured  of  the  skull  iu  au  adult  without  symptooa  yf 
compression,  but  in  which  the  depi-es.sion  is  deep  and  Hmitcd  in  arpa.iii^ 
especially  if  situated  over  the  motor  region. 

;}.  Compound  depressed  fracture  of  the  skull,  with  or  without  symptum^tf 
compression. 

-1.  Punctured  or  incised  fnurture  of  the  skull. 

5.  Extravasation  of  blood  between  the  skull  and  dura  maUr  (h>m 
of  the  middle  meningeal  artery. 

(».  Intrameningeal  or  cerebral  extravasation  of  blood  :  (a)  H  drffltt' 
localizing  symptoms  l>e  associated  with  the  genei-al  symptoms  of  corapreviiiB . 
(//)  if  tbf  Hpread  of  the  localis^'d  paralysis  or  convulsions  suggest  ottaunoioc 
hsemorrhagf  ;  and  (c)  if  the  localized  paralysis  or  cunvulaioiu  ivBtf* 
unchanged  after  many  days. 

7.  Intracrurtial  abscess  and  septic  throntl>oi^is  of  latend  sinus. 

H.  For  the  removal  of  a  bullet  lodged  withiu  the  cranium. 

!».  TiTiunuitic  epilei>8y. 

10.  Tntnours  of  the  brain  :  {a)  fur  the  removal  of  the  gmwiii  ;  yo)  t'T 
relief  of  pressure  symptoms. 

The  use  of  the  trephine  may  also  be  pe«|nirod  in  the  remtival  of  comofinc' 
the  skull,  and  it  has  bi-cn  employed  in  the  o]»ei-ation  of  craniectomy  in  roicr" 
cephalic  idiots,  and  for  the  drainage  of  the  \'entricuhir  oavtlius  iu  chronic 
meningitis  and  hydrocephalus. 


THE    OtMRATION    OF   T&EtHINING. 


783 


The  instniments  require*!  in  tho  operation  of  trephining  ar»!  a  scnipcl  and 
iocteal  elevator,  the  trephine  and  elevator.  Hey's  Raw,  11  cliiscl  and  mallei, 
•fureeps,  a  stronii;  pair  of  disseetinjj  foR^eps,  and  sevcnil  |>uinj  of  forci- 
■sore  fori^jps.     In  ojierations  involving  an  extensive  retnov:il  of  bone,  a 
rcMitur  Kau'.  driven  by  au  electro-motor,  may  prove  of  fier^ict*. 
As  a  prcliininarv  st«p  the  liead  must  l>e  completely  ftbaved  and  cleaned  in 
^the  way  described  on  p.  71  i».     If  the  oj^jcration  is  not  one  of  emer^rency  the 
Ip  sliiiiild   L«e  C4ivered  with  lint  isoaked   in  cavbdiic  lotiotM  1   in  2<i),  over 
ich  must  be  placed  a  layer  of  oiled  silk.    This  must  be  applied  for  li*  hours 
before  the  operation  and  changed  about  every  hoar. 

If  the  patient  is  sensible  an  ansesthecic  mnst  l>e  administered.  If  the 
operation  is  being  undertaken  for  the  nMuoval  of  u  portion  of  tho  brain  or 
a  tumour.  Viet4»r  Horsley,  who  has  so  hijrhly  diatin^uislu'd  hirasolf  in  this 
branch  of  surgery,  advises  the  use  of  chloroform,  and  thar.  a  hypodennic 
injection  of  a  quarter  of  a  ^lin  of  morp)hia  should  be  previously  ^iven,  a* 
tUt«  DOt  only  makes  it  possible  to  prodooe  the  desired  effect  with  a  Kmnller 


ng.  SII-— T»r|»h(Bf^«-irt  at  etl^  of  traclurr. 

mt  of  the  oniesthctic.  but  8chiifer  and  he  have  demonstrated  experimen- 
tally that  it  lends  to  cause  a  contraction  of  the  arterioles  of  the  brain^  and 
thus  to  diminish  hiruiorrha}?e. 

The  bone  Miould  l>o  exposed  by  a  free  incision,  any  wound  that  may  exist 
At  the  time  being  utilized.  If  the  scalp  is  unbroken  a  curved  incision 
expoHiuif  the  bone  by  a  single  Hup  wit!  be  found  more  convenient  Uuui  u 
I'-Hbapcd  or  crucial  incision  such  as  is  often  rccomuiendcil.  The  periosteum 
mast  be  mised  in  the  flap  with  the  periosteal  elevator. 

The  bone  betu);  cx]x)8e4l  it  may  not  be  neoeasarj  to  apply  any  saw  in  some 
nrm  of  depivsflcd  fractures.  In  others  a  cut  may  bo  made  with  a  Hey*D  saw 
between  two  bniuehrs  of  .t  fracture.  In  cases  in  which  thi-  bone  is  n<tt  bn^ken 
ihe  irvphine  must  be  used.  This  should  have  a  WL-U-tcnipered  crown,  «<*mitcd 
tialf-way  up  itH  exterior  ;  the  teeth  should  be  short  and  broad  :  the  c-cntre-pin 
mast  not  prujwt  more  than  about  one-sixteenth  of  an  inch,  and  care  must  he 
tik*  '  Mi'»  jwrew  which  lixeR  it  is  in  gwrfl  working  order.  The  oentre- 
pm  :  attageoUKly  Ix*  fixed  to  a  solid  itlu;;  whieh  can  be  removed  when 

ly,  and  the  trouble  of  the  fcrew  avoided  (Fig.  aio).    Thr  trephine 
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with  tho  pin  protruded,  is  now  to  be  firmly  applied  until  its  teeth  t4»uch  Ibc 
skull ;  it  is  then  worked  with  rather  ii  sharp,  light  and  ijnick  rnovcmrni,  tiw 
pressure  being  exercisi-d  as  the  hand  is  carried  from  left  to  right.  The 
ecutrc-piii  must  be  withdrawn  or  removed  as  soon  as  a  good  g^roove  is  fomwd 
by  the  crown,  lest  it  jxirtorate  the  hIciiII  first  and  injure  the  dura  mater.  In 
this  way  the  oncer  table  of  the  skull  is  quickly  divided,  aud  Llie  dip)oe  cut 
into  (Fig.  311)  ;  the  detritus  which  now  rises  by  tho  crown  of  the  trqihintM 
soft  and  bloody,  instead  of  being  dry,  as  it  is  whilst  the  outer  table  in  beio; 
sawn.  The  tiK.*th  of  the  trephine  must  be  frequently  freed  fmra  sawdust  with 
11  sponge.  As  the  instrument  appn>ache8  the  dura  mater,  the  sawing  mart  be 
conducted  more  warily,  and  must  every  now  aud  then  Ik  interrupted  in  ordtr 
that  the  Surgeon  may  examine,  with  the  flat  end  of  a  probe,  the  depth  th»l 
has  been  reiw_hed,  care  beinjr  taken  that  this  is  uniform  thnnighoul  the 
cirt:le.  Tho  Surgeon  now  makes  each  turn  very  lightly,  and  now  and  IhfB 
tries  with  a  slight  to-and-fro  movement  whether  the  circle  of  bime  is  loowf. 
As  soon  as  it  is,  be  withdraws  it  in  the  crown  of  the  trephine.  r>r  ni?^-<  u*^ 
bone  by  means  of  the  elevator. 

The  trephine  used  should  always  be  one  inch  or  more  in  diameter,  cvxpi 
in  tb(j«e  cases  in  which  it  is  only  re<{uircd  to  remove  a  small  piece  of  bone*  w 
insert  the  elevator  under  a  depressed  fragmeut. 

In  operations  on  the  brain  substance  a  single  trephine-npertnre  is  cue 
nearly  large  enough.  The  opening  may  be  enlarged  by  making  anntbtr 
trcphine-aperture  and  removing  the  bone  between  the  two  with  a  chisel,  or  bj 
marking  out  a  deep  groove  with  the  Hcy's  saw  and  cutting  the  boneanj 
with  strong  bone-forcejw. 

If  it  is  necessary  to  oj>cn  the  dura  mater  this  is  best  done  by  an  indnMi 
following  the  line  of  the  0|)ening  in  the  bone,  but  about  one-eighth  ofaoindi 
away  from  it,  so  that  the  flap  can  be  replaced  aud  retained  by  catgut  satom 
if  necesaary.    Any  vessels  that  bleed  must  be  tied  with  fine  catgut.  ^ 

In  operating  for  tumours  or  cicatrices  the  dura  mater  may  be  adheni^^l 
the  portion  of  the  brain  to  be  i*emoved^  and  it  may  then  be  neccBsar/  toS 
it  away. 

On  opening  the  dura  mater  the  brain  must  be  examined.  A  mtfW 
tendency  t^i  bulge  into  the  opening  is  observed  in  al)9oen  and  in  tumour rf 
the  brain,  and  its  pulsation  may  be  feeble  or  indistinct,  or  even  wantiiiS. 
The  colour  is  often  changed,  and  the  membranes  abnurmally  adherent  to  it 
if  u  tumour  is  present  an  unnatural  sense  of  reaiatance  may  be  readilj 
perceptible. 

Portions  of  the  brain  may  be  removed  by  means  of  a  common  aoalpel  t  or  • 
blunt  knife,  like  a  tenotome  in  form,  made  of  soft  iron  whioh  CJin  \^  bflitttt 
any  form,  will  \w  found  a  \Qvy  useful  instrument.  The  blt»e<ling  is  at  llf* 
very  free,  but  soon  ccasos  on  gentle  pressure  witli  a  spon;^  When  thx 
(tpcrntif)n  is  (xmiplete,  if  the  nature  of  the  case  udmitA  of  it,  after  the  don 
ruater  has  l»een  laid  down,  the  bone  which  has  been  removed  may  be  out  iot^ 
snuill  piwrs,  us  rer<mimeuded  by  Alacewen,  and  planted  abont  on  the  rturf*'*- 
where  it  will  ollcn  tuihere  and  helji  to  close  the  opening  with  new  lioue.  Tbf 
flap  of  the  scalp  should  then  \vi  laid  down  and  very  accumtely  ndja«tMl  *ii^ 
sutures.  Drainsge  may  be  provided  for  by  means  of  ii  aimli  tube,  ^^ 
lloraky  states  that  if  one  inch  of  the  wuuud  be  left  open  at  tbe  nxt 
dependent  part,  no  tube  wilt  be  required,  aud  primary  union  of  tba  V^ 
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woandf  which  is  of  tbc  ^^rcatesb  importAuce,  is  fayoared  by  (his  mode  of  Livat- 
ment.  S^tmu  thoroughly  efficient  autificptic  dressing  must  theu  he  applied. 
The  carbolic  gauze,  besides  beiug  very  safe,  lias  the  advantuj^  that  cold 
can  be  applied  over  it,  which  cannot  he  efficiently  done  over  cotton-wool 
dreuings. 

If  the  Surgeon  is  called  upon  to  trephine  with  no  antiseptic  materials  at 
band,  as  may  happen  in  military  surgery,  he  should  avoid  the  nsc  of  water  ; 
he  may  wipe  away  the  blood  with  dr}*  lint,  and  apply  a  dry  dressing  after- 
wmrds.  By  this  means  lie  will  give  the  patient  (he  be^t  chance  of  escaping 
putrefaction  of  the  discharges  and  septic  memngltis  in  those  cases  in  which 
the  dura  mater  is  wounded. 

There  are  certain  parts  of  the  skulls-over  the  vcnons  sinases,  for  instance, 
and  near  the  base — to  which  no  Surgeon  would  apply  the  instrument  if  it 
could  p<.>ssibly  be  avoided.  If  it  were  ever  tliought  necessary  to  trephine  at 
the  frontal  sinuses,  the  outer  table  must  firat  be  removed  with  a  large  crown, 
and  the  inner  table  sawn  out  with  a  smaller  one. 

The  escape  of  cerebro-spinal  fluid  through  a  trephine  aperture  is  a  remark- 
able occurrence.  In  one  such  cose  recorded  by  Clement  Lucas,  the  cerebro- 
qnnal  fluid  began  to  escape  the  day  after  the  o])eTabiun.  The  patient, 
however,  so  far  recovered  as  to  be  on  the  point  of  leaving  the  Hospital,  when 
erysipelas  set  in,  and  he  died  of  acute  meningitis.  After  death,  the  track  of 
dunaged  brain  was  found  leading  to  the  ventricle  from  which  the  fluid  bad 
escaped  through  the  scalp.  This  case  eonfirms  the  statement  made  by  Clement 
Lncas,  that  when  cerebio-spinal  fluid  escapes  through  the  calvaria,  the  ventri* 
calar  cavity  of  the  brain  hag  always  been  opened. 

Death  after  the  operation  of  trephining,  when  it  occurs,  is  commouly  the 
resnlt  of  the  c<^>ndition  for  the  relief  of  which  the  operation  was  undertaken, 
or  of  septic  meningitis.  As  the  Surgeons  of  fonner  days  never  published 
statistics,  we  have  nothing  to  show  us  the  mortality  that  followed  tre- 
phining iu  their  times,  when  it  was  undertiiken  very  recklessly,  as  we  should 
now  think;  but  it  seems  improbable  ihat  an  operation  so  lightly  undertaken 
coold  ha\-e  been  very  fat4il.  The  good  results  wonld  appear  to  have  been  due 
to  two  causes — first,  a  large  number  of  tlie  cas^s  in  which  it  was  dune  were 
uncomplicated  by  serious  injury  or  disease  of  the  brain  ;  and  secondly,  the 
diaisage  after  the  operation  must  have  been  very  perfect,  as  the  piece  of  scalp 
oorresponding  to  the  bone  removed  was  also  taken  away,  the  wonnd  being  left 
to  heal  by  granulation. 

In  this  century,  before  the  introduction  of  antiseptic  treatment,  the  death 
rate  was  very  high.  Of  17  cases  in  which  the  trephine  proper  was  uaed  at 
University  CulJege  Hospital,  by  Cot<per,  Listou.and  myself,  6  [tatients  recovered, 
1  otiier  died  of  injury  of  the  spine  unconnected  with  the  operatiou,  and  th» 
remaining  in  die<l  from  various  oanaea.  In  the  late  American  Civil  War,  the 
malts  were  more  saiisfiicton'  tliau  the  previous  experience  of  Army  Surgoons 
woold  have  led  us  to  hope.  Of  H»7  cases  of  trephining,  47  recovered  ;  and 
of  114  cases  where  fragments  of  lK)nes  were  removed  by  the  forceps  and 
elerator.  without  the  une  of  the  trephine,  03  recovered. 

The  introduction  of  antiseptic  surgery  has  greatly  reduced  the  mortality, 
npecially  in  eases  in  which  the  dura  mater  is  wounded.  Kramer  gives  tbc 
following  results  obtained  from  jtublitthed  cases  and  the  reports  of  hospitals  in 
wtuvh  the  antiseptic  system  has  been  adopted.     Of  *>;>  cases  iu  which  primary 
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trephining  was  performed  for  compound  fracture,  21  healed  by  first  intentioo, 
2  after  suppuration,  and  2  died,  1  of  circumscribed  meningitis,  aad  I  of 
meningo-encephalitis.  In  C  cases  of  secondary  trephining,  3  healed  by  fint 
intention,  2  by  second  intention,  and  1  died  with  hernia  cerebri.  In  ii  can 
in  which  the  skull  was  opened,  through  a  previously  sound  scalp,  for  tumoon, 
epilepsy,  old  depressed  fractures,  &c.,  21  healed  without  fever,  13  by  fint 
intention,  and  none  died. 
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Ix  no  class  of  injuries  will  the  diuf^nostic  skill  und  powers  of  observation 
of  the  pity:ticiil  Surgeon  he  more  severely  testt^J  tliau  in  tho  investigation  of  a 
case  of  injury  to  the  spine.  When  we  (.'onaidei*  the  mode  of  eonstruction  of  the 
vertehnil  cohirnn  with  its  complieated  artieulations  and  its  intricate  arrange- 
ment  of  muscles,  tendons  and  lij^ments,  we  can  only  wonder  that  it  is  not 
more  frequently  injured  iu  the  ordinary  movements  of  every-day  life.  And 
when  ati:ain  we  consider  the  delicate  structure  of  the  sinual  curd  and  of  the 
other  parte  contained  within  the  spinal  canal,  it  is  truly  remarkable  to  what 
severe  external  forces  they  are  fre<iuently  exposed  without  fiuffering  even 
temporary  iuterfereuce  with  their  functions. 

Injuries  of  tlie  spine  and  spinal  cord  occur  not  unfrequently  in  the  ordinary 
accidents  of  civil  life — in  blows,  hdls,  liorse  and  carriiij^c  nccident-s,  injarius  iu 
g)'Uiuasiunis,  etc. — whiistr  the  shock  of  a  railway  accident  may  produce  injuries 
of  great  severity  and  in  some  rcspuotB  dilfennu;  fnmi  those  resui[in;<  from  other 
caiiKcs. 

In  a  milway  accident  stivcral  conditions  arc  often  present  whicli  bend  to 

odify  and  impart  a  special  character  to  the  results  produced.  Thus  we 
must  ever  bear  in  ruind  the  important  fact,  that  the  syinploms  pi-eseuted 
by  an  individual  wlio  has  met  with  an  iujury  under  such  circuaistauces 
are  often  largely  detenuined  by  the  severe  fright  and  nervous  shock  to 
which  he  has  been  exposed — symptoms  which  often  cannot  be  explained  by 
any  direct  effect  of  tho  injury  upon  the  spinal  cord.  But,  again,  the  exact 
nature  of  the  disturhanct^  produecd  by  a  railway  collision  is  often  per^uliar. 
A  tiirill  or  jar, — the  ihranhmmi  of  French  writers — is  tninsmitted  through 
everything  subjected  to  it.  The  carriage  in  which  the  patient  is  seated  is 
perliaps  shattered  into  fragments,  and  Ify  tlie  same  force  the  patient's  body  is 
thrown  violently  biickwards  and  forwards,  und  a  sharp  vibration  like  an  electric 
shock  passes  through  every  part  of  it.  Can  vs'e  then  marvel  that  after  such 
a  violent  commotion  strauge  nervous  symptoms  should  often  nmiiifeat  them- 
selves and  that  the  victim  may,  as  we  often  hear,  "  never  be  the  same  man 
again  ?"  The  wonderful  inHuence  of  the  mind  over  the  body  is  rarely  more 
dearly  seen  than  after  railway  accidents  ;  the  man  is  often  so  firmly  convinced 
that  he  has  been  seriously  injured,  that  symptouis  of  small  moment  are  magni- 
fied into  most  serious  prupurtious,  and  to  this  inherent  dread  of  impending 
panilysis  must  often  be  added  thi.-  mental  anxiety  necessarily  asst>ciated  with 
legal  proceedings  for  compensation.  As  the  result  of  one  or  more  of  the  above 
causes  the  symptoms  j>rodnced  by  spinal  injuries  resulting  from  railway  acci- 
dents are  often  invested  with  somewhat  peculi;ir  characters  ;  but  the  Surgeon 
must  remember  that  iu  their  essential  nature  they  differ  in  no  important 
\  those  due  to  similur  injuries  produced  in  oti 


tpect 


■aj 


"x  «.  'i 


788 


INJURIES    OF    TUE    SPISE. 


Coses  of  spinal  injury  divide  themselves  practically  into  two  great 
first,  those  in  which  tjiere  is  obvious  severe  damage  to  the  spinal  coloiiin,if 
fracture  or  dislocation,  associated  in  the  hirj^e  majority  of  cases  with  injury  to 
the  spinal  cord  and  its  branches  by  bruisintj  or  hiccnition  ;  and  secondly,  tkar 
in  which  the  signs  of  severe  daraa^je  to  the  vertebral  column  are  altogethv 
absent,  but  in  which,  nevertheless,  there  may  be  unmistakable  evidence  of  IK^ 
mRdemugement,  the  true  nature  of  which  it  is  often  most  difticuU  lo  dot«»nniDi. 
In  the  consideration  of  this  latter  group  of  cases,  the  Surgeon  muat  be 
reminded  that  the  symptoms  presented  by  the  patient  may  be  nn:tat  dirciw  in 
character,  and  he  will  be  called  ujwn  to  decide  between  those  due  mMtJt  i" 
alight  damage  to  the  spinal  column  and  those  resulting  frotn  injnry  to  thr 
nervous  structures  within  it  or  to  some  general  functional  disturbanc*  of  tbe 
whole  nervous  system. 

Our  greatly  increaaed  knowledge  of  the  ])hysiology  and  [lathoifigy  of  the 
nervous  system  resulting  from  cliniral  experience  and  expcrimenlal  nsMardi. 
and  above  all  the  study  of  tlie  so-called  "  functional  *^  diaeascs  by  Cluiroot  i&d 
others,  have  enabled  the  Surgeon  to  distinguish  between  many  cocididoni  of 
nervous  disorder  resulting  from  injury  which  were  formerly  grouped  togetbtf 
iu  one  common  category. 

For  convenieuce  of  description  those  cases  of  spinal  injury  which  are  ifit 
accompanied  by  the  signs  of  fracture  or  dislocation  will  Im?  con^idrtrfd  uiAf 
the  following  headings  : — 1.  Concussion  of  the  Spinal  Cord  ;  2.  Sprain  of  t** 
Spinal  Column  ;  3.  Intraspinal  Haemorrhage  ;  4.  Meningitis  and  Myelitii:  1 
(General  Nervous  Shock  or  Traumatic  Neurasthenia ;  fi.  Traumatic  Hyrtrtn- 
ConcnasioiL  of  the  Spinal  Cord. — By  this  teiin  must  be  understood  ibit 
temijorary  inierlcrrnce  with  the  functions  of  the  spinal  cord  which  nay 
result  from  a  more  or  less  severe  jarring  or  shaking  of  the  spinal  citloBB. 
The  condition  is  strictly  analogous  to  that  which  we  find  in  conciiasioo  of  Ibe- 
brain,  aud  in  both  the  tempi»rary  character  of  the  sympjoras  is  good  eridcBis 
that,  the  nerve  tissue  has  suffered  no  gross  damage.  In  the  more  sevew  oMtt 
Ht  least  it  is  probable  chut  capillary  ha?morrhage8  occur  iu  the  aubfitanee  ^ 
the  cord,  and  as  in  the  case  of  the  brain,  no  sharp  line  of  demaroalion  caa  ^ 
drawn  between  snch  a  condition  and  those  more  serious  o'MirBe  Ifidoaf  of 
bruising  aud  laceration.  Cases  of  this  variety  are  undoubtedly  rurv,  \\0XL  ibere 
is  little  doultt  that  simple  uncomplicated  coucnssion  may  rwmlt  fmm  fsfl*t 
blows  upon  the  spiuo,  and  from  the  severe  shaking  of  the  ^^pine  which  iwort 
in  railway  collisions. 

Tho  SffinptoTHH  must  necessarily  vary  according  to  the  part  of  tlie  oinl 
which  is  affecteil,  but,  speaking  generally,  they  are  usually  seen  as  traniio^ 
motitr  disturbauces  in  the  limbs,  less  commonly  with  slight  interft^tvnm  *ii^ 
the  conduction  of  sensory  impressions,  aud  sometimes  t«mjK>mnr  j«ftfi»  '^ 
the  sphincters.     Byrom  Brnmwell  has  recently  drawn  Fjxvial  att4*ntioo  l*»  tk 
occurrence  of  these  symptoms  amongst  minet^  as  the  result  of  the  W*  *^ 
heavy  masses  of  coal  and  '*  roof  **  upon  the  back.    Under  snch  chmmttM^ 
tcmfrttrary  iMinilysis  of  the  bladder,  necessitatinir  the  use  r.f   '        -^   -     ^gd' 
unciMumon,  and  this  symptom  may  Ixi  acconi{Minied  by  : 
and  loss  of  power  in  the   legs.     These  symptoms  ii!«uall;.  [mv-   i.(1'  ui 
days,  and,  according  to  th<»Be  who  have  large  ex|H'rienoe  u.   riiirnug 
subsequent  symptoms  indicative  of  organic  diseaso  of  the  spinal  ojrd 
if  ever,  follow.    Concussion  of  the  brain  and  ooncusnon  of  the  ^Miial 
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luttker  to  resemble  each  other  in  the  complete  and  rapid  recovery 
rbicli  in  tht^hgt^  majority  of  cases  follows;  should  this  result  not  ensue,  the 
■ttgcou  must  look  for  some  other  cause  for  the  persistence  of  the  sym])toinH. 
^Sjuaiii  of  tlie  Spinal  Coliuan. — A  large  number  of  cases  of  spinal 
DJory  are  included  under  the  ^^'ueral  temi  *'  sprain  ;"  and,  aa  we  shall  see, 
he  symptoms  produa-d  are  often  bo  marked  that  the  Surpvun  may  easily  be 
aisled  into  the  belief  that  the  spinal  cord  itself  haH  been  damaged.  The 
ictoal  injury  prodnc^d  undoubtedly  varies  greatly  in  different  cases ;  in  the 
Ugfater  forms  of  sprain,  mnsclee  and  ligaments  are  more  or  leas  damaged  by 
hii  sudden  stretching  to  which  they  are  subjected  ;  wliilst  in  the  more  severe 
forms  these  structures  are  torn  in  varyinij  degrees,  and  at  times  it  is  pr<">bab!e 
ihat  the  vertt-bne  may  be  wrenched  apart  without  remaininj;  permanently 
milaoed.  Synovitis  of  one  or  more  of  the  urticulationa  of  tlie  vertebrte  has 
mo  bean  suggested  as  a  likely  occurrence.  Not  less  varied  than  the  actual 
malts  produced  are  the  causes  which  may  occasion  a  sprain  of  the  spine  ; 
^owfi,  falls  on  the  back,  wrenches  and  twists  of  the  part,  or  even  the  lifting 
if  a  heavy  weight  may  bo  mentioned  as  likely  causes  of  this  injury. 

In  au  uncomplicated  (?prain  the  spinal  column  itaelf  or  the  strnctures 
lUached  to  it  nloue  suffer,  but  it  will  easily  be  understood  that  in  the  more 
levere  cases  the  symptoms  thns  produced  will  be  complicated  by  others 
rhich  indicate  that  the  spinal  cord  or  the  nerve-roots  have  been  damaged  by 
tyraising  and  hsemorrhage. 

The  Sijmpioms  of  a  sprain  of  the  back  aix*  usually  sufficiently  obvious  and 
profoandiy  impress  the  patient,  who  is  naturally  apt  to  estimate  the  severity 
Df  the  injury  which  he  has  suffered  by  the  amount  of  pain  which  he  feels. 
L«oca])2ed  pain  in  the  spine  is,  in  fact,  the  most  prominent  symptom  ;  it  may 
immediately  folluw  the  injury,  or  may  be  first  felt  some  hours  afterwards. 
The  pain  is  often  accompanied  by  marked  local  tenderness  on  firm  pressore, 
U|d  in  Slime  cases  by  superficial  bruising.  The  slightest  movement  intensifies 
||pi  suffering,  and  stiffness  of  the  spine  is  the  result.  In  addition  to  the 
lAnitc  localized  puin  which  is  the  direct  result  of  the  sprain,  widespread 
IDtftBeous  hy})ene8Lht£ia  over  a  large  |)art  of  the  back  may  su|)en'ene,  and  tlie 
^■Mon  mm^t  be  careful  not  to  confuse  thii!  with  referred  ptiins  due  to 
HBliion  of  the  nerve-roots.     Ilerbort  Page,  who  has  [uiid  special  attention 

Uiis  class  of  spinal  injuries,  lias  shown  how  aach  cases  may  nut  nnfreqnently 
iated  with  a  condition  of  *'  pseudo-paralysie."  The  pain  may  be  so 
especially  in  sprains  of  the  lumbar  region,  that  the  patient  dreads  to 

rform  even  the  slighiest  movement  of  the  lower  limbs  ;  and,  for  the  same 
n,  he  avoidH  those  straining  effoits  which  are  essential  for  the  w'ts  of 

ictnrition  and  dcfiecation,  and  thns  actual  retention  of  urine  and  obstinate 

nstipation  may  be  the  rcBiilts.  The  f»tient  will  very  naturally  imagine  that 
he  is  the  subject  of  tnic  paralysis,  and  tho  Surgeon  must  beware  lest  he  fall 
into  the  Rame  error.  In  considering  the  important  question  of  ti'eatment  it 
will  he  seen  how  essential  it  is  that  the  tnie  ntitnre  of  tliis  pseudd-palur  be 
ihun»ughly  recognized,  and  that  exercise,  and  not  pn>longi^d  rest  in  bod,  be 
enforced  w  the  Ijcst  means  of  producing  a  cure, 

Xntrftspiiial  bnmorrh&ge. — It  will  be  seen  in  the  subsequent  oonsidem- 
tlon  of  fractnrtK  of  the  spine  that  the  elVuaion  of  bltx»d  within  the  spinal 
ml  pUvs  au  ini|xjrtani  part  in  the  production  of  the  symptomii.  The  cases 
nov  under  consideration  are  Uiose  in  which  a  similar  intraspinal  bnmorrhage 
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opi-nrH  independently  of  severe  daiiin;;c  to  the  spinal  column.     FTiem* 
within  the  spinal  ciiniil   iniiy  occur  :  (a)  Ix^twcen  the  vertrltnv  nnd  thw 
mater;  {h)  \wU\  the  tnembmnes  ;  (c)  into  the  sulistimre  of  the  ajiinal  coi 
thc'W  respects  iiitruspinftl  extrnvasations  closely  reBcmhIe  those  which 
as  the  result  of  injury  within  the  crauium.      In  Uic  more  fievere  fonn  of 
»prain  of  the  spine  it  is  probable  that  hromorrhftgu  between  f.h*?  lioo*-*  and 
the  dura   miitfr   is   not   an  unfreqnent  occurrence,  eepei  ially  whrn'  jmrtial 
jpnrntion  of  vertebne   has    occurred   with  hiccnition   'if   thr    int»  ■ 
ibstance.      This,    no   doubt,   in    some   cases    accounts  for   thf    _-,     ; 
indicating  slight  damage  to  the  nerre-root«,  which  we  have  already  eeen  «r»< 
occasionally  met  with  in  severe  cases  of  sprain. 

The  exact  way  in  which  intraspinal  ha^morrha^  is  pr(Mlno»*d  by  injorj 
without  Berious  damage  to  the  spinal  cohimn  is  somewhat  doitbtfni.    AoooRtn^] 
to  one  view  the  con!  is  bruiscl  by  the  severe  shaking  within  the  cxni]  uA 
which  it  has  been  subjected  ;  whilst  others  would  explain  the  hsemurrha^  by 
supposing  that  the  cord  is  acutely  beut  at  the  time  of  the  injury  by  tk 
*' partial  dislocatiun  with  recoil"  which  occurs.     Thorburu  points  out  tbn 
the   definitely  localized   characters  of   many   hi&morrhages   into   the  spimi  j 
cord  favours  tlie  latter  view,  as  well  as  the  fact  that  in  cases  of  exiravwoUion  | 
iuto  the  cervical  i>ortion  of  the  cord,  the  favourite  seat  is  that  part  whicli 
corresiwnds  to  the  fourth,  fifth,  and  sixth  cervical  vertebra?  where  the  cun^ 
is  most  prononnccd.     Effusions  of  blood  into  the  membranes  may  be  more^r 
less   widely   diffused,  whilst   an   effusion    into   the  sulwtanne  of  the  oord—  I 
"  huamatomyt'lia" — nsoally  occurs   as   a  single    focus.     This   is   uiudi  Dwre  ] 
common  in  the  cervical  than  in  either  of  the  other  regions,  and  the  ceolJ»l 
grey  matter  sutfere  more  severely  than  the  more  superficial  white  ^abfltaucc. 

In  the  slighter  forms  of  intraspiiml  hiemorrliage,  eepecially  of  the  rofoift- 
geal  variety,  the  effused  blood  is  slowly  absorbed  and  the  syi  ^•rt^i 

spondingly  disappear.     In  the  more  severe  cases,  however,  esi  i  thej 

bsDmorrimge  be  in  the  substance  of  the  nervous  tissue,  permanent  datnaf^e  '^ 
varying  degree  results  and  manifests  itself  by  a  corresponding  pcreistenor  of  the 
symptoms.  A  gradual  extension  of  the  symptoms  dne  directly  to  the  h«on»^ 
rhage  indicates  the  occurronee  of  a  myelitis  spreading  from  the  affected  arr*. 

The  Sf/mpioms  must  necessarily  vary  iiccording  to  the  ]»art  of  tiie  ^inu 
cord  which  ia  tiH'efted  and  the  exteut  to  which  it  is  damaged  l»y  the  effiaW 
of  blood.     In  many  cases  the  symptoms  will  be  found  immediately  after  tb 
accident,  although,  as  in  the  case  of  intrncranial  haimorrhage,  they  will  ote  | 
not  reach  their  maximum  for  a  variable  i»eriod,  that  is  to  say,  not  taitil  ^  ' 
bleeding  finally  cetises.     In  other  aises,  especially  of  the  meniugcal  vanrtl* 
an  interval  will  elapse  before  the  quantity  of  effused  hloiHl  is  suffident  (>*J 
cause  any  recognizable  disturbance  of  function ;   whilst  the  eridcaoB  tfcit  | 
hemorrhage  has  occurred  may  first  di^lare  itself  after  the  tcmiwmry  Bympfcoii*  I 
due  to  concnssitm  have  passed  away.  | 

The  syinptoniH  of  mi'ninijfui  lu^niorrfutge,  as  pointed  out  by  Oowen^l"*'  I 
some  resenihlancr  di  those  of  meningitis.  Pain  in  the  back  ia  oonunoo,  ^"^^ 
paroxysmal  pains  rofoiTcd  along  the  course  of  the  nerves,  which  take  oogu'"'  i 
the  affected  area,  Spasmodic  contraction  of  the  muscl<«  sup[>licd  by  tii*  n**^  j 
ru»ts  which  arise  at  the  seat  of  the  extravasation  Uikes  ptacf,  aiid  ia  follo**^  i 
by  paresis.  If  the  haemorrhage  Ite  extensive  there  may  also  be  wcaknOB  W» 
lessened  sensitiveness  in  the  limbs  l>elow  the  lesion.    Meningeal  hsmtftlkM* 


INTHASPJXAL    HEMORRHAGE :    SYMPTOMS. 


I 


the  ccrviciil  rcgiotj  causes  jwiin  in  tlie  neck  and  arms,  and  iiccording  to 
Gowere,  "  dysphtigifi,  interference  with  respiration,  tind  dilatation  of  tlie  pupils 
may  be  added  to  the  otlier  paralytic  ayraptoms  ;'^  in  the  dorsal  region  a  j^rdle 
paia  may  encircle  the  chest  or  abdomen  ;  in  the  himbar  region  there  will  bo 
pain  and  [laralysiB  of  the  lower  limbs,  affection  of  the  Bphincters,  and  dimina- 
iion  of  the  tendon-reflexes.  In  more  than  one  recorded  case  of  meningeal 
haimoTThage  symptoms  of  ascending  paralysis  have  resnlted  from  the  accimia- 
lation  of  blood  in  the  spinal  canal  iironnd  the  c<ird. 

The  symptoms  of  hamorrhfuje  into  the  »pitiat  cord  are  well  marked  from  the 
fint.  The  paralysis  is  nsually  not  preceded  by  those  irritation  symptoms 
which  »o  often  occur  as  the  result  of  meningeal  haamorrhage.  If  the  lesion 
be  flxtensive  the  etFects  may  be  the  same  as  thofie  which  will  subsequently  be 
•een  to  follow  complete  or  partial  transvcrao  lesions  of  the  cord.  Oases  <wcur, 
however,  in  which,  as  the  result  of  localized  bsemorrhage  into  the  ^y  matter, 
the  oondncting  power  of  the  cord  is  but  little  interfered  with,  but  in  which, 
if  the  cervical  or  lumbar  enlargement  he  affected,  varying  forms  of  paralysis 
and  loss  of  sensation  may  result. 

In  the  Cflse  of  the  cervical  cnlanjement  much  has  l»een  done  to  indicate  the 
mode  of  representation  of  the  muscles  of  the  upper  limbs  in  the  cord.  The 
ro«t  origin  of  the  muscular  nerves  has  been  investigated  experimentally  in 
monkeys  by  Ferrier  and  Yeo  ;  by  the  method  of  dissection  by  Ilerringham  ; 
and  clinically  by  Oowers,  Thorlmni  and  others.  Thorburn  especially  has 
studied  the  subject  in  connexion  with  haimorrhage  into  the  substance  of  the 
cervical  enlargement  of  the  cord  ivs  the  result  of  injury.  He  is  thus  led  to 
ftmuige  the  muscles  of  the  upper  limb  iu  the  following  oi^er  according  to  their 
root  supply  : — 


Snpraspinatus  and  infraspinatus. 
Teres  minor  (?). 

{Bioepa, 
Brachialis  auiious. 
Deltoid. 

!  .Supinator  longus. 
Supinator  brevi8(?). 
Subacapnlans, 
Pronators. 
Teres  Major. 
Latifisimus  dorsi. 
Pectoralis  major. 
(  Triceps. 
I  Berratos  magnus. 

Extensors  of  the  wrist. 

Flexore  of  the  wrist. 

Interoasci. 

Other  intrinsic  muscles  of  tlie  hand. 


4th  cervical  nerve. 


•  5th  cervical  nerve. 


6th  cervical  nerve. 


7th  cervical  nerve. 
8th  cervical  nerve. 

Ist  dorsal  nerve. 


This  table  mnst  Im?  looked  upon  as  merely  indicating  the  general  plan  of 
arrung'-nirnt  and  not  the  details  of  the  nerve  supply  of  each  niusde,  which  in 
probably  in  related  to  more  than  one  norvc-root.    The  arrangement 
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of  the  centres  for  the  different  muscles  in  the  grej  matter  of 
comua  may  also  be  looked  upon  aa  probably  agreeing  with  that  abova 
The  important  bearing  of  these  c*:>n»iderrttion8  upon  the  diajjn<Teiii  of 
position  and  extent  of  a  hiemorrhage  into  the  cervical  rej^ion  of  the 
cord  is  obvious,  and  is  exemplified  by  many  of  tlie  cases  recorded  by  Th< 
If  the  centre  for  any  particular  mnst^le  be  actually  destroyed  by  the 
rha^e,  that  muscle  will  l>e  permnneotly  paralysed,  will  nndergo  atrophy, 
exhibit  the  electrical  reaction  of  def^eneratiou.  If  the  damage  be  aiigbUff 
complete  recovery  may  take  place.  In  sonie  c^xses  the  mnsctes  supplied  from 
the  mo6t  damaged  area  are  paralysed,  whilst  those  Bnppliod  from  higher  tad 
lower  levels  may  be  affected  by  irritative  spasm  ;  as  in  a  case  recorded  by 
Tborborn  in  which  the  triceps  and  latissimns  were  paralysed,  whilst  the  bio^ 
and  subecapularis  (supplied  above  the  lesion )  and  the  flexors  of  the 
fingers  (supplied  below  the  lesion)  were  spasmodically  contracted- 
Ross  has  shewn  that  the  sensory  nerves  supplying  the  upper  limb, 
from  the  fifth  ce^^^cal  to  the  first  dorsal  nerve  inclusive,  supply  the 
numerical  order  from  the  mdial  to  the  ulnar  side.  Hence,  as  Thorbnm  pciiati 
ont,  the  higher  the  damage  extends  in  the  cord  the  further  will  the  anHssthm 
extend  from  the  ulnar  towards  the  radial  side  of  the  limb,  fn  a  case  of 
fracture  of  the  dorsal  spine,  recently  in  University  College  Hospital,  the  finrt 
evidences  of  the  invasion  of  the  cervical  enlargement  by  the  ascending  mjftiit» 
were  paresis  of  the  intrinsic  muscles  of  the  hand  and  impairment  of  ■WMtfJiwi 
along  its  ulnar  border. 

The  remarks  above  made  concerning  the  effects  of  heemorrfaage  izUo  tk 
oervical  part  of  the  cord  con  be  more  or  less  applied  to  those  OMCt  Id  wlidb 
the  lumbar  enlargement  is  the  seat  of  the  lesion. 

These  cases  are,  however,  ranch  rarer,  and  the  arrangement  of  the  Inmlar 
aod  sacral  roots  at  their  origin  renders  them  less  Habit*  than  the  ccnical  roctt 
to  separate  damage.  The  exact  relatioua  of  a  small  haemorrhage  niny,  bav* 
ever,  be  in  some  cases  determined  by  reference  to  the  following  tabic,  foQodid 
npoD  cases  collected  by  Thorburu  : — 


Sartorius. 

Adductctrs  of  thigh. 
Flexors  of  thigh. 
Extensors  of  knee. 
Abductors  of  thigh. 

Hamstring  moBclcs. 

Calf  muscles. 

Glutei. 

Pemnei. 

Extensors  of  ankle. 

Intrinsic  mnsolcs  of  foot. 

Perineal  mnscles. 

Bladder  and  reottun 


-  Third  lumbar  nerve. 

Fourth  lumbar  nerve. 
Fifth  Inmbor  nerve. 

First  and  second  sacral  nerves. 

Third  sacral  nerve. 
Fourth  sacral  nerve. 


The  relation  of  tlie  sensory  distribution  of  the  uerve-roots  fjram  ^ 
doraiil  to  the  c<K>cygeal  may  be  enumerated  from  abovp  down  as  foflcM: 
Upi^er  pnrt  uf  buttock,  groin  and  scrotum,  outer  aide,  front  and  inner  ikfei' 
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U  front  and  inner  side  of  leg,  lower  part  of  buttock,  back  of  thigh,  lej; 
foot,  iK-rinaMjm  and  anua,  and  lastly,  skin  from  ooccyi  to  anua.  By 
ully  Tiotinj;  the  distrihution  of  the  anaesthesia  and  the  mnscnliir  pnrolysia, 
ujaiy  may  be  refenwl  to  one  or  more  nerve-roots,  or  to  tliat  jmrt  of  tho 
from  which  they  take  origin. 
cases  in  vhieh  we  have  evidence  of  damage  to 
in  nerve-rootfl  the  level  of  the  lesion  in  ita  rela- 
lO  the  spines  of  the  vertebne  may  vary  within 
ja  limits.      The  varying   relatiouH  of  the  root 

of  the  nerves  to  the  spines  of  the  vertebrae  are 

nted  in  the  accompanying  diagram  (Fig.  312), 
ued  by  Profe«*or  R.  W.  Reid  of  Aberdeen,  to 
D  I  am  mnch  indebted  for  permission  to  repro- 

it.  The  right  hand  column  represent*  the 
tbne,  and  each  nerve  is  represented  by  a  shaded 

Iwungiiis  and  Myelitis.— The  occnrrenoe  of 
cuk  my$liHs  after  an  injary  to  the  spine  is  very 
It  may  possibly  result  from  the  concussioa  to 
h  the  spinal  cord  luis  hocn  aubjecUid,  but  it  seems 
sprubuhle  that  the  inflammation  in  such  cases  is 

to  capillary  t^xtrovasatiotis  into  the  cord.  The 
3tomfl  produced  are  much  like  those  of  htemor- 
e,  but  the  difference  consiste  in  the  time  of  their 
1 1  «moDg«t  them  may  be  mentioned  spinal  pain 

tingling  in  the  limbs,  paraplegia  with  spasm, 
ralar  paralysis  of  the  limb  muscles,  girdle  pain, 

affections  of  the  sfthincters.    In  the  case  of  a 

who  was  K'verc-ly  shaken  in  a  railway  collision, 
who  died  paraplegic  six  weeks  later,  Oowers  found 
nations  of  Buhacutc  myelitis  throughout  the  dorsal 
>n.  Acnte  meningitis  following  obscure  spinal 
Very  rare.  It  was,  howeviT,  at  one 
'Uiut  chronic  mrnintjo-myelitif:  was  a 
mou  ciinse  uf  those  complex  symptoms  which  may 
inally  develop  after  this  class  of  injuries,  and 
tb  will  bo  considered  below.  The  cerebral 
iOieni  of  many  such  symptoms  were  explaioed 
■qiposing  chiU  the  chnmic  inflammation  had 
ly  extended   from   the  membranes  of  the  spinal 

to  those  of  the  brain.  The  subject  is  one  of 
rate  interest,  bat  it  must  suffice  here  to  say  that 
view  above  expresHed  was  founded  on  very  scanty 
lOlogical  infurmation,  and  that  Surgeons  are  now 
trail/  a^eed  that  chnmic  diffnse  meuingo-myelitis 

rarely  raaolta  from  injary.  It  seems,  however, 
kin  that  in  some  oaiics  an  injary  to  the  spine  ia  an 

t  factor  in  the  causation  of  some  of  the  definite  ayitem  disoasea  of 
;  thuit  Iricomotor  ataxy,  following  snch  injury,  has  been  reoorded.  by 
,  and  others. 


Fiit.  SI2.  -PUnrstii  thf^'W. 

of  thr  oruttti*  ••r  Um> 
Spliifll  Ncrvi*  to  Um 
KuttiM  ot  liir  Vcftvbra 
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General  Vervona  Shock.     Trannifttic  HeurastheniA. — Tw>>  «i)iUH" 
fai'tore  fi-equently  act  to«^etber  in  the  pi\>duction  of  thi,-  vurieti  HniipNtiu*whif*t 
miiv  result  from  an  injurv  to  tlie  spine  ;  first,  the  physical  iujir  bicb 

nicchanicnlly  damnpes  to  a  more  or  less  marked  dcjrreu  the  v«  jbb 

or  the  parts  contaiued  within  it ;  and,  sccoudJy,  the  severe  fright  which  » 
an  important  clement  in  many  spinal  injuries,  especially  soch  as  are  prnHorai 
in  railway  iic<?idents  with  all  tlieir  attendant  horrors. 

The  etloct:*  of  the  physical  ngent  have  alremly  Keen  briefly  ronsidered  nrKirr 
the  Kt'purute  headings  of  concussion  of  the  fipinul  eoni,  sprain  of  the  ^^lin^l 
coluiuu,  and  intraspinal  biemorrha^e.  The  eflects  of  this  phvuical  niju* 
although  uften  most  complex,  cun«  however,  be  explained  on  an  anatomK^ 
basis  and  are  directly  related  in  their  severity  and  persistence  to  tbt  nibnt 
and  amount  of  the  actual  <lama.ire  pr<Mluced.  The  symptoms  now  aliont  to  ^ 
ccmsidered  belonj?  to  an  entirely  different  category  and  jtrcsent  tlii*  reiaari- 
able  feature,  that  they  are  often  altogether  out  of  proportion  to  the  aroonat  of 
bodily  damage  sustained  and  ainnot  be  satisfactorily  explained  by  any  dif« 
injury  to  the  sjtinal  cord.  In  Chapter  VIII.  it  has  been  pointed  oni  hnw  Urp 
a  share  the  ])syehica1  effect  of  an  injury  may  take  in  the  production  of  tiw] 
sliock  which  more  or  less  immediately  follows  it,  so  much  so  indeidd  thrf 
death  may  actually  be  cjaused  in  this  way  without  the  occurrence  i»f  wiyl*dil5 
damage  whatever.  If  tliis  be  true  of  immediate  sliock,  it  is  no  lees  m  <*(  th« 
more  remote  and  persistent  symptoms  which  fV^uently  follow  an  iajmy 
the  back,  and  which  from  their  fre<iuent  occurrence  after  railway  acddatfij 
have  been  spoken  of  collectively  under  the  name  of  *' railway  spine." 

The  symptoms  which  arc  given  in  detail  below  were  formerly  ept^kctt  of 
secondary  effects  of  spinal  concussion,  but  in  the  light  of  more  recent  obwrt*-! 
tions  on  the  subject  of"  functional  "  affections  of  the  nervous  syatem,  it  brmM 
necessary  to  modify  this  view  as  to  their  natore  and  to  class  tlieni  togethff  tt 
the  result  of  **  general  ne^^•on8  shock*' or  *' traumatic  neurasthenia,"  oonwMMi 
terms  largely  used  by  writers  on  this  subject,  and  probably  expreasiug  tocttlMlf 
their  true  nature. 

The  injury  itself  and  the  fright  or  mental  shock  accompanying  it  hiW 
together  so  seriously  disttirbed  the  healthy  working  of  the  whole  nanti^ 
gystem — cercbro-spinal  and  sympathetic — that  months  or  ertn  yetfi  atji 
elapse  before  complete  recovery  follows. 

St/mptoms, — From  the  above  remarks  it  will  be  gathered  that  the  wrmptaBi 
of  general  nervous  shock  are  indicative  of  a  condition  of  more  or  If«»  p*** 
liounccd  exhaustion  of  the  whole   nervous  system — the  **  tuuraatAmnt' ^ 
modem   writers.     The  immediate   shock   produced  by  the  accidetti  iMf  ^  1 
slight  or  alfsent,  and  it  is  not  until  aome  hoars  or  days  bave  t*la|#£^  tbil 
tlie  patient  becomes  gradually  aware  that  something  is  wrong  witii  hia^\ 
lu  other  cases,  after  the  first  and  immediate  effeota  of  the  aocidcat  hsv*! 
passed  off,  there  is  a  period  of  comparative  ease,  and  of  retnunon  ^^\ 
symptoms,  during  which   the  patient  imagines  that  he  will  apeectil j  Ap*  I 
bis  health  and  strength.     This  period  may  last   for   many  we^flca,  powyj 
for  two  or  three  mouths.     Although  there  U  often  this  long  interral  bc4^**l 
the  time  of  the  occurrence  of  the  accident  and  the  supervention  of  th«  more  vt-i 
tressiug  aymptoras,  it  will  be  found,  on  close  inquiry,  t/uit  tMert  hat  WPBT  ^\ 
<m  inlervai  ofcompietfi  rrsfomtwn  to  health.     The  patient**  friend» itinaA ^ j 
'*  he  is  not  the  man  be  was."     He  has  lost  bodily  enurgr,  XDtttlft]  o^Mdlf^^ 
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^Hnco)  aputndc.  He  l<K>ks  ill  auJ  worn  :  often  bt.'oomes  in'itablo  and  is 
^PBj  fatigiurd.  He  still  believes  tbat  he  has  sulfenMl  no  serious  or  por- 
maneut  hurt,  and  so  long  as  he  is  at  rcst,  ho  will  feel  tolerably  well ;  but  any 
Bttetnpt  at  ordinary  exertion  of  body  or  mind  brini^.^  back  all  those  feelings 
or  tndicaiioua  of  nervous  prostmtion  and  irritation  eharactcristic  nf  these 
injunVa.  After  a  lapse  of  sevend  months — from  three  to  six — the  patient  will 
find  that  he  is  slowly  hut  steadily  becomini:  worse,  and  he  then,  perhaps  for 
the  first  time,  becomes  aware  of  the  serious  and  deep-seated  injury  that  bis 
nervous  system  has  sustained. 

The  cmmtmnnce  is  usually  pallid,  sometimes  even  livid,  and  has  a  peculiarly 

worn,  exjiressionless  look — the  patient  generally  lookini^  much  older  than 

lly  is,  or  than  he  did  before  the  accident.    I  have,  however,  seen  iiwtiinces 

of  flushinj:  of  the  face,  apparently  due  to  disturbance  of  the  vaso-motor  action 

of  the  sympathetic. 

"The  Ihou/fhts  are  confused.  The  patient  cannot  concentrate  his  ideas  sf*  as 
to  pursue  a  connected  line  of  reasoning  ;  he  attempta  to  read,  but  is  obliged  to 
lay  aside  the  book  or  paper  after  a  few  mioTitea.  All  busitheas  aptifmh  is 
Jfltl ;  partly  from  impainnent  of  memory,  partly  from  confusion  of  thought 
Ad  inubiliiy  tu  concentrate  ideas  for  a  sufficient,  length  of  time.  The  temper 
b  often  diauged  for  the  worse,  the  patient  being  fretful,  irritable,  and  in 
•ome  way  —difficult  perhaps  to  define,  but  easily  appreciated  by  those  around 
him — altered  in  character. 

The  slt^p  is  disntorbc'd,  restless  and  broken.  The  patient  wakes  op  in  sudden 
alarm  ;  lu;  dreams  much,  and  his  dreams  are  distressing  and  horrible. 

The  hmd  is  usually  of  its  natunil  temperature,  but  sometimea  hot.  The 
patient  complains  of  various  nneasy  sensations  in  it ;  of  pain,  tension,  weight, 
or  tlinibbinir ;  of  giddiness  ;  of  a  confused  or  strained  feeling  in  it  ;  and  fre- 
quently of  loud  and  incessant  noises,  <ioscril)ed  as  i-oaring,  rushing,  ringing, 
singing,  sawing,  rnmbliug,  or  thundering.  These  noises  vury  iu  int<;nsity  at 
different  periods  of  the  day  ;  but,  if  onoe  they  occur,  they  are  never  entirely 
Absent,  and  are  a  source  of  great  distress.  Headache  is  a  very  common 
•ymptom  :  it  is  often  occipital  and  is  increased  by  the  slightest  mental  effort. 

The  </Tf/ttfis  of  gperial  sense  usually  become  more  or  less  seriously  affe**ted, 
being  BOUK'tiraea  ovcrsr^nsitive  and  irritable,  whilst  at  others  their  funclious 
aiv  impnired  or  perverted.  In  many  cases  we  find  a  combination  of  all  these 
conditions  in  the  same  organ.  Accommodative  asthenopia  is  a  common  evidence 
of  the  general  want  of  muscular  tone.  The  ciliary  muscle  is  unable  to 
meet  ihe  drmands  made  npon  it  for  near  vision,  and  hence  reading,  sewing,  *c. 
btH;t»me  liifficult  or  impossible.  This  form  of  asthenopia  is  esj)eciaUy  pro- 
Doauoed  in  those  who  are  already  slightly  hj^jermetropic  or  presbyopic. 
Photophobia  is  not  aneommon.  The  pupil  may  be  dilated  and  its  movements 
iluggtsh.  The  condition  of  the  optic  disc  in  cases  of  spinal  injury  is  sepft- 
rat.  !■  red  on  pjige  H(X'. 

II  './  uiay  l>e  variously  affected.    Not  only  does  the  patient  commonly 

compluiu  of  the  noises  in  the  head  and  ears  that  have  already  been  de3cril>ed, 
bat  the  eara,  like  the  eyes,  may  l»e  oversensitive  or  too  dull.  One  ear  is 
frequently  nversensitive,  whilst  the  other  is  le«s  atmte  than  it  was  before  the 
•c^'ident.  Ktjud  and  sudden  noist^s  are  peculiarly  distn^tsing  to  these  ]>atients. 
TiUh  and  Kvutl  are  sometimes,  but  mnrf;  rarely,  [lerverted. 
The  wn*»  of  fotteh  is  impaired.     The  ]uitient  cannot  pick  up  a  pin,  caumit 
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button  his  dre&a,  cannot  feol  the  difference  between  difTercnt  tcxtnrtt,  aftckNk 
and  velvet.  lie  loses  tbe  sense  of  urit/hl,  and  cannut  tell,  for  iustaaot,  wfacte 
a  sovereign  or  »  fhilliug  is  bulanccd  on  his  iioiicr.    Speech  ia  rarely 

Th f:  f/enerai  muse idar power  is  often  much  imjMiired,  es[Kx:iull^  in  Uh 
linib«,  und  thus  the  gait  of  the  patient  becomes  altered.  Ue  walks  more  i 
unateadilr,  generally  uses  a  stick,  or,  if  deprived  of  that.  i&  apt  to  !» j  hii 
on  any  article  of  furniture  that  is  near  to  him,  for  the  pnr|Hi»'  of  aUttdgiii^ 
hiniself.  He  keeps  hia  feet  somewhat  apan,  so  as  to  incrcAM!  Uie  bMii  of 
suppiirt,  and  c<inscquently  walks  in  a  straddlinp;  manner.  Aa  one  leg  Is  »ito 
weaker  than  the  other,  he  t(jttcrs  somewiiat,  and  raises  the  foot  but  4ighlly  'JT 
the  ground,  so  that  the  heel  is  apt  to  touch.  Ue  fteldom  drags  the  toe  ;  ba, 
as  he  walks  llat-footed  as  it  were  on  one  side,  the  heel  drags.  This  pecoliif 
atraddlinj;,  tutk'ring,  uu6tea<ly  gait,  with  the  spine  v'\^\^,  the  liead  citcL  »i>l 
looking  straight  forwards,  gives  the  patient  the  aspect  of  a  tnan  who  w»lb 
blindfolded.  The  pjitient  cannot  generally  stand  equally  well  on  cither  fore 
One  leg  usually  gives  way  immediately  under  him  if  he  attempt  l<>  stuid  t»  'I. 
He  often  cannot  raise  hiniself  on  bis  toes,  or  stand  on  them,  nitiiout  imstfdi- 
ately  totterinj<  forwards.  His  power  of  walking  is  always  very  limitod, aeldia 
exceeding  half  a  mile  or  a  mile  at  the  utmost.  He  cannot  ride,  ewn  if  ttOOk 
in  the  habit  of  doing  so  before  the  accident  There  is  usually 
difficulty  in  going  up  and  down  stairs — more  in  going  dcwti  thatt' 
The  patient  is  obliged  to  support  himself  by  holding  on  to  the  balostvrt,  fui 
often  brings  both  feet  togetlier  on  the  same  step. 

The  loss  of  motor  |K)WBr  in  the  hand  is  best  tested  by  the  force  «f  ti* 
patient's  grasp.  This  may  be  roughly  estimated  by  telling;  him  to  Aqocoe  U» 
Surgeon's  fingers,  first  with  one  hand  and  then  with  the  other,  or  more•flBa^ 
ately  by  means  of  the  dynamometer,  which  shows  on  an  index  the  precm 
amount  of  piv&sure  exercised  in  grasping.  It  may  be  added  tha!  the  ekctVKil 
excitability  of  the  muscles  is  not  lost,  and  that  their  nutrition  only  toltas, 
tlie  result  of  want  of  rxcrcise  aud  the  general  wasting  of  lIio  liody.  ^B 

J/oiiifiaifion  or  tliminutian  of  senaalion  in  tlu*  limbs  is  one  of  tbe  fl^ 
marked  phenomena  in  these  cases.     In  many  instances  the  sensibility  f<a|ool 
deal  augmented,  es|>et!ially  in  the  earlier  stages.     The  patient  compliin|i 
shooting  pains   down   the  limbs,  like  stabs,  darts,  or  electrio  shooki.  ^H 
surface  of  the  skin  is  sometimes  oversensitive  in  places  on  tbe  httk  ;  ^,  o 
variou.s  {>arts  of  the  limbs,  hot,  burning  sensations  are  experienced.    Afttf  • 
time  these  sensations  give  place  to  varioas  others,  which  arc  very  dillen'otlx 
described  by  patients.    Tingling,  a  feeling  of  •'  pini  and  needle^"  ■  hmfj 
•onsation  as  if  the  limb  were  asleep,  creeping  8en!»ations  down  the  biAiMj 
along  the  nerves,  and  formication,  are  all  commonly  complained  nf,    VH 
sensations  are  often  confined  to  one   nerve  in  ii  limb,  a»  thf  ulnar  or^l 
muRculi>»pira].     Xunibness,  more  or  leas  complete,  may  exist  indepcndendj  w, 
or  Iteassjiciiitcd  with,  hII  thc.sc  rarions  modifications  of  sensatioo.  Itmajbeooo- 
fincd  to  a  part  of  a  limb,  may  inttneneo  the  whole  of  it,  or  may  extend  toK'Wl 
limbs.    Its  degree  and  extent  are  best  tested  by  Hrowii^  teathflROtffl| 

Coldness  of  one  of  tlie  extremities,  dependent  upon  J   -  rvow  poWl^H 

defective  nutrition,  is  often  perceptible  to  the  tonch,  and  may  he  dctt-rniW 
by  the  thermometer  i  bnt  in  many  cuses  the  aensiklion  of  ooldnua  i«  f* 
grratt-r  to  the  patient  than  it  is  to  the  Surgeon's  hand,  and  not  nnfrrqcently 
no  appreciable  diflerence  in  the  temperature  of  two  limbs  can  be  ' 
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the  m<»st  dclicat**  clinical  thermometer,  althongh  the  patient  experiences  a 

di^tijnot  and  distrL'sainsr  sense  of  coldness  in  one  limb. 
The  hAOTi  will  often  c*»nl:inue  to  l>ent  in  a  violent  or  tamnltuons  manner  for 
iny  months  after  the  receipt  of  a  severe  nonons  shock,  the  pulse  however  being 
ible.  This  disproportion  between  the  force  of  the  heart's  action  and  that  of 
!  pulse  is  very  marked  in  many  of  these  cases,  and  is  a  proof  of  the 
|>ortant  part  played  by  the  sympathetic  in  these  cases,  as  ia  further 
dicated  by  the  flnshinjrs,  sensations  of  heat  and  cold  and  excessive  sweating, 
lich  are  conunon  symptoms. 

The  Condition  of  the  g&niio'Urinary  orgnna  is  seldom  much  deranged  in  the 
les  andcr  consideration.  Sometimes  there  is  suppression  of  urine  more  or 
B  complete  for  two  or  three  days  ;  retention  very  rarely  occurs  except  in  the 
KS  of  profound  shock  at  the  time  of  the  accident.  Papje  draws  attention  to 
e  8ubse<]iic'nt  trouble  which  may  result  if  the  distension  of  the  bladder 
na  produced  be  left  long  nnrelicved.  Some  weakness  in  the  action  of  the 
adder  and  inability  to  empty  it  completely  may  be  the  result  of  the  general 
ipoirment  of  muscular  power. 

The  projaessive  development  of  the  various  symptoms  that  have  jnst  l»een 
umeratt-d  often  extends  over  a  lenirtlicned  period.  In  the  early  stapes,  the  chief 
plaint  is  a  sensation  of  lassitude,  weariness  and  inability  for  mental  and 
,y*icttl  exertion.  These  aiv  followed  by  motor  and  vaao-molor  disturbances, 
d  Affections  of  the  special  senses.  With  appropriate  treatment  complete 
icovery  may  usually  he  anticipated,  but  permanent  impairment  of  nervous 
wer  may  undoubtedly  be  the  result  in  some  cases.  Page  records  two  cases  in 
bioh  death  oc<'um»d  after  symptoms  of  general  nen'ous  shock  had  jH-rsisted 
r  eeveml  weeks  ;  in  both  cases  the  brain  and  spinal  cord  presented  no  signs 
fltmotnrnl  dit^ase. 

9raiuaatio  Hysteria. — In  the  last  section  it  has  been  shown  how 
prioiisly  the  wliolc  central  ner\-ous  system  may  suffer  as  the  result  of  an 
the  Kpine,  being  in  fact  left  in  a  state  of  exhanstion.  Other 
^  of  a  functional  nature  may  however  be  produced  which  are  more 
in  char»ct»?r  and  usually  manifest  thcmselvea  as  definite  impairments  of 
ion  and  sensation  ;  they  are  by  no  means  necessarily  accompanied  by  the 
[QOUtinal  and  psychirnl  phenomena  which  are  frequently  a'^sociat^^d  with 
a.  Of  late  years  no  subject  in  the  whole  range  of  medical  dcionce  has 
more  attention  than  that  relating  to  the  phenomena  and  symptoms  of 
tcria  and  the  neuroeca  generally.  Amongst  the  many  writers  upon  the  subject 
Oft  be  8f>eciully  mentioned  the  late  -T.  M.  Charcot,  to  whom  more  than  any 
er  we  arc  indebted  for  a  clear  recognition  of  the  true  nature  of  hysteria, 
ng  of  the  occurr**nce  of  hysteria  in  the  mule  sex  Charcot  says :  "  C^ne 
ve  that  it  maybe  possible  for  a  young  eftcminate  man,  after  excesses, 
dt»*pp^>intments,  profound  emotions,  to  present  hysterical  phenomen:i,  hut 
■4hac  a  vigorous  artizan,  well-built,  not  enemited  by  high  cultun* — the  stoker 
■ftf  an  engine  for  example — Khtmld,  after  an  accident  to  the  train  by  a  collision 
or  running  off  thn  mils,  Income  liyMtericuI  for  the  same  ri»ason  as  a  woman,  i» 
vtial  passes  onr  ituagiruition.'*  CharcH»t  further  shows  that  the  symptoms 
hy»ti*ria  in  the  male  may  manifest  a  permanence  and  obstinacy  in 
contrast  to  the  instability  which  so  often  characterizes  th«  symp- 
in  the  female.  Fur  the  right  appreciation  of  the  claas  of  cases  now 
coosideratiori  it  must  be  assnmcd  as  definitively  proved:    fint,  that 
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hyBtcrical  phenomenti  may  be  the  result  of  au  injury  ;  aeciondlT, 
phenomena  may  occur  iu  men  und  in  indinduals  who  have  shenn  no  «)^  of 
the  RO-called  *' hysterical"  or  "neurotic"  tompftramtnt  ;  thirdly,  thit  tke 
emotional  symiitoruH  of  hysteria  may  be  ulto^tiitT  absent ;  and  lanlly.  that  ll» 
symptoms  may  be  of  a  reiiiarkubly  obstinate  and  [xTinaniiit  clinrurtor. 

k  may  here  he  {xtinUd  out  that  the  reason  for  conf^ideriiig  thi^  eiihjoct  tif 
traumatic  hysteria  in  this  place,  is  that,  not  only  doca  it  frequently  oooora 
tlie  result  of  spina]  injuries,  but  the  local  aiotor  and  soniiory  phiinaagai 
produced  frequently  closely  imitate  the  paralyses  aud  fiefecla  of  senmlkn 
which  result  from  •i:roi*s  legions  of  the  spinal  cord  und  the  nerve-rootj*. 

It  would  be  beyond  the  si'ope  of  this  work  to  enter  int<^>  a  full  cxtustdfralioD 
of  the  highly-iutorestinjj  subject  of  Traumatic  Hysteria,  and  the  rwuicr  <rt)« 
wishes  for  further  information  may  consult  the  works  of  CharcAjt,  C)ppc(iheiio, 
Page,  Thorburn  and  others.  Jt  will  be  sufficient  bete  to  iudicatt*  the  chief 
ehunictei-a  of  twiuie  of  the  more  important  phenomena. 

Symptomfl. — The  condition  of  acute  hysteria  wliich  may  follow  an  itijofj 
to  the  spine,  ea]>ecially  such  as  occurs  in  a  railway  accident,  inerrlr  noodi 
mention.  In  a  chronic  case  the  true  nature  of  the  affection  \b  rtslT 
recognizable  if  it  is  accompanied  by  the  emotional  symptoms  and  •*  byslcrW 
seizures"  which  are  so  common  in  hysteria  in  the  female.  The  purely  loot 
phenomena  need  fuilber  consideration. 

1,  Jlf<;/or.— The  mt)et  common  local  eflect  is  paralysis,  althoujj-h  epNsak)^ 
Contraction  may  oiH^ur.     The  piiralytds  may  assume  tlie  montiplegic.  hcmipfeinc 
or  paraplegic  form.    It  is  in  thoae  cases  in  which  one  limb  only  is  affected,  or 
in  which  [Mirnplegia  eitifitB  that  difRcuUy  may  arise  iu  distin  'nim 
the  paralyses  due  to  damage  to  the  spinal  cord  by  ha*uw)iil  .iX 
It  is  an  important  fact  that  if  the  pnmlysis  of  a  limb  Ite  partial  the  Diia^| 
afl'ectcd  in  hysteria  are  usually  those  which  are  assocuited  in  their  action  hP 
thus  the  patient  is  nnable  to  perform  one  or  more  piirticular  moveOMiti; 
whereas  we  have  already  seen  that  iu  cases  of  organic  lesion  of  the  cord  liy 
hsemorrhage   or   later   by   myelitis  the   paralyscil   nuisi^les  can   be   gnHUifld 
according   to  the  spinal  nerve-roots  by  which  thuy  are  HUp[>liiH].     Clia^l 
also  insists   upon  the  im|xjrtaut  fact  that  in  a  case  of  trnnmntic  hyMV 
the  muscles  often  dd  not  atrophy  and  do  not  exhibit  the  reuctiou  of  drgCBt^ 
ration. 

2.  Sfnaory, — Varying  degrees  of  aonstheeia  arc  frequently  asiuMitiitwt  viib 
hysterical  paralysis.     The  presence  of  hcmianxsthexia  a«S4K'i;*!  i^y 
form  of  paralysis  after  a  spinal  injury  may  be  taken  us  strong  ■.  htf 
the  {MkTalysis  is  functional  and  not  due  to  any  gross  lesion.     In  mch  csm  tic 
aneeethesia  is   usually  more  marked  in  tltc  paralysed  limb  than  ulasirkflk 
Complete  tlm^cid  {paralysis  with  anaesthesia  of  one  limb  oonstitacot  sd<N^| 
ty|»e  of  ail  hysterical  eimdition.     The  loss  of  sensation  is  deep  ami  rt^^| 
ficial.  and  the  muscular  seuse  may  be  totally  lost.     Tatchcs  of  lijjii  imlh^B 
arc  ofleu  present.    The  tendon-rcHexes  may  be  diminished.                        jH 

We  thus  sec   that   a  careful   study  of   the  extent  and  character  of  W^ 
piiralysis  and  auasthesia  may  often  lead  to  a  recognition  of  their  true  wum»- 
Amongst  other  conditions  which  may  be  present,  and  which  will  ^'rvatly»*ai 
in  the  dia^osis,  may  be  mentioned  : — Contraction  of  the  field  t/f  vinoa  N 
vhite  light ;  diminution  or  loss  of  the  scnac  of  hearing,  amtU  or 
insensibility  of  the  pharynx. 
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Aifectiona  of  tlie  Eye  after  Spinal  Injury. — In  tlie  raiious  forms  of 
spiDul  injiin'  it  has  hw-.n  sct*n  limL  some  tiffoction  of  tho  eyes  is  not,  uticommon ; 
it  will  Ije  convenient  now  brietiy  to  consider  thcBC  effects  in  a  more  detailed 
mauuer.  The  following  L-ondltioiis  need  separate  attention  : — iVsthenopia, 
Photophobia,  Alterations  in  the  I'upil,  Changes  ia  the  Field  of  ViBiou,  and 

•  Cougestive  jind  Iiifiiunniatuni'  Alfections  of  the  Optic  Nerve. 
Asihe/wpia. — This  occurs  as  a  symptom  of  general  nervous  shock  resulting; 
fbcmi  spinal  injuries.  We  have  already  seen  that  it  is  an  evidence  of  nervous 
exhaustion,  and  is  due  to  failure  of  accommodation.  The  patient  complains 
of  dimness  and  weakness  of  8i,^ht,  so  that  he  cannot  define  the  outline-s  of 
srauli  objects  ;  the  Icttcra  of  sniail  print  are  often  seen  cleaHy  for  a  few 
Becouds,  but  soon    they  run    into   one   another,  and  bi*come   ohwaired   and 

■  blun'eiL  If  the  eyes  were  free  from  errors  of  accomijiodatif>ii  before  the 
accident  the  asthenopia  will  disappear  with  restoration  to  heattli  ;  bub  in 
many  cases  the  defect  is  merely  an  exaggeration  of  a  condition  of  hyper- 

|nietr<"»pitt  or  presbyopia  pi-eviftusly  existing. 
Photophobia, — The  condition  of  nervous  exhaustion  may  be  accompanied 
by  an  irritable  condition  of  the  eyes.  They  cannot  bear  a  strong  light,  even 
that  of  an  ordinary  window,  in  the  daytime,  or  uualu'wled  gas  or  lamplight. 
In  oonseqnence  of  this  irritability  of  the  eyes,  the  brows  become  involuntarily 
contracted,  and  the  jiHtierit  actjuires  a  peculiar  frown  so  as  to  cxcliicle  light  as 
much  as  possible.  This  intolerance  of  li^hD  rany  amount  to  perfect  photo- 
phobia, and  is  then  associated  with  congestion  of  Elie  conjunctiva  aceonipanied 
■  by  laohrymiition.  One  or  both  eyes  may  be  thus  affected.  The  C4>ndiLiou 
is  Qsoally  accompanied  by  muscle  volitantes  and  spectra,  rings,  stiira,  spots, 
flashes,  an<l  spvarks,  or  an  appearance  of  white-colounid  flame.  The  appear- 
tance  of  a  fixed  luminous  spcuLrum,  a  line,  circle,  or  coloured  bar  across  the 
field  of  vision,  is  sometimes  cojnplaiued  of.  There  is  an  undue  retention  of 
the  image  in  many  cases  ;  and  where  the  patient  has  looked  at  any  fixed 
object,  such  as  the  sun  or  the  fire,  complementary  spectral  colours,  often  of 
the  most  beautiful  character,  of  varying  degrees  of  intensity,  wilJ  develop 
themselves  in  succession.  The  patient  is  in  some  cases  conscious  of  tlie 
circulation  in  his  own  eye,  which  becomes  distinctly  visible  to  him,  even  in  its 
palsatory  character. 

Alterations  in  the  Pupil, — A  dilated  pupil  with  sluggisli  movements  is 
commonly  met  with  ia  general  nervous  shock.  In  cases  of  damage  to  the 
'iciil  and  upper  doi*8iil  regions  of  the  spinal  cord  by  hjemorrlmge  or 
ttion,  or  by  the  subscijucnt  inflammation,  coutmctiou  of  the  pupil  has 
'%MBen  observed.  This  may  be  nnibit/ei-al  or  bilateral,  and  rcsiihs  from 
paralysis  of  the  pupil-dilating  fibres.  Irritatiou  uf  this  part  of  the  cord,  on 
the  other  hand,  as  by  compression,  is  followed  by  irritative  dilatation  of  the 
pupil.  Budge  and  Waller,  in  lis;">l,  hret  demonstrated  that  the  filaments  of 
the  sympnthetie,  which  suppiy  the  eye,  take  their  origin  from  thut  part  of 
the  spinal  cord  which  is  coutiguoas  to  the  origin  of  the  first  pair  of  ilorsal 
Dervea.  Hence,  by  these  physiologists  the  part  of  the  cord  from  whieli  these 
fibrcB  arise  has  been  called  the  '' cido-apiiutl  region."  The  pu|>il-dilating 
fibres  leave  the  cord  by  the  anterior  nerve-roots  from  tlie  fifth  cervical  to  the 
fifth  thoracic,  and  puss  to  the  last  cerviail  and  first  thoracic  ganglia  of  the 
svmpathetic ;  thence  they  pass  througli  the  crrvical  Bym|tatlK-Lic  to  the 
liasserian  ganglion,  and  reach  tlie  iris  in  the  ciliary  branches  of  the  ophthalmic 
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diriBion  of  the  fifth  nurve.  The  contraction  of  the  pupil  whic 
by  a  destructive  lesion  of  the  cilio-spinnl  region  may  be  accompanied  by 
narrowintr  of  the  palpehml  fissare  from  ]wrftty»i8  of  the  inTolunlarj  mtucnW 
tisflne  which  is  present  in  l>oth  the  upper  and  lower  h'da. 

Chnnff^s  in  ihfi  Ft'M  of  Vist'oti. — Chai-cot  has  drawn  csj^eciul  AtUAtion  u 
the  retraction  of  the  ticld  of  vision  which  is  frtqnently  present  in  cues  of 
hysteria,  and  it  has  already  been  mentioned  incidentally  thaftbe  dota:lioa  of 
this  symptom  by  the  use  of  the  perimeter  maybe  of  assistance  in  distingoifhifif 
l>etweeu  a  paralysis  of  hysterical  oripiu*  and  one  reftultin*?  from  ■  letiuD  «l 
the  spinal  conl.  The  I'otraction  may  1>l'  bihiteral,  but  in  eaaoM  of  oaiUtrni 
nflfcctions  of  sensation  the  change  in  the  field  of  vision  may  exist  ou  tic 
affected  bide  only.  In  association  with  tliis  retraction  of  the  field  of 
for  white  h'ght  may  be  found  a  retraction  of  the  visual  fields  for  all  c6 
passing  on  in  some  cases  to  complete  k*B&  of  colour  vision.  The  n 
relation  of  the  fields  of  perception  of  red  and  blue  light  may  be  reveiaed, 
field  for  red  remaining  lar^r  than  that  for  bine. 

Charnjrs  in  the  0}}Uc  JV>r/'«.— The  chaujyes  in  the  ophthalm^iw^iipic  appor- 
ances  of  the  fundus  after  injuries  of  the  spine  were  carefully  studied  lij 
Wharton  Jones  and  Allbutt,  but  more  recent  investigations  seem  to  ahevt^ 
changes  in  the  optic  disc  in  this  class  of  injuries  are  not  so  i  -  in* 

formerly  supposed.  The  subject  has  recently  been  inquired  it  ,  iuni 
Thorbum,  who  has  studied  the  visible  optical  changes  in  definite  or^ir 
lesions  of  the  cord,  in  slight  injuries  of  the  back  not  implicating  tbeoari, 
and  lastly,  in  injuries  complicated  by  8e%tre  general  sliock.  Thorlmr* 
conclndes  that  in  severe  injuries  to  the  spinal  cord  lielow  the  tliird  dorwl 
roots,  no  changes  occur  in  the  optic  disc  ;  whilst  '*  in  four  cases  nf  crush  of 
the  upper  part  of  the  spinal  cord  (third  oer^'ical  to  second  dorsal)  wte» 
frequent  examinations  were  made,  ophthalmoacopic  changes  were  found  (S 
three,  being  absent  in  one  only.**  The  changes  consisted  of  haiiwrn,  w^ 
want  of  definition  of  the  disc,  and  slight  di6ten8i(»n  of  the  retinal  reifii.  li 
the  slighter  forms  of  spinal  injury,  Thorbum  concludes  that  no  i-hangv  o««r 
in  the  optic  disc,  although  the  chronic  myelitis  or  meningitis  which  t«y 
rarely  follows,  may  perhaps  give  rise  to  it.  Lastly,  there  is  some  ttyim» 
that  vascular  changes  in  the  disc  may  follow  injuries  to  the  spine  in  srfayA 
general  nervous  shock  is  pn>duced,  probably  of  the  same  naturti  as  thetv>- 
motor  changes  which  occur  elsewhere  in  this  conditiun.  In  the  lighted  wr 
present  knowledge  of  the  subject  it  must  be  concluded  that  optic  ncantis  aff 
spinal  injuries  is  a  rare  occurrence. 

Biaffnosis. — The  differential  diagnosis  between  the  varioos  ooodslaooi 
above  described  must  often  be  a  matter  of  the  greatest  difKoulty,  eiqwail^ 
when  it  is  remembered  that  the  symptoms  in  any  particular  case  oisf  tf 
produced  by  two  or  more  of  these  conditions  combined.  Tho  sympCMM <>f 
uncomplicated  concussion  arc  immediate  in  ihcir  onnft  and  tnmsMU  in 
character ;  those  due  to  hosmorrhagc  aj»[)ear  early,  rapidly  rrach  their  maii- 
mmu.  and  according  t<i  the  amouut  of  damage  pnxlnred.  they  may  grsdBiDj 
pass  away  entirely  or  leave  permanent  inipainnent  of  funciiou.  i^mptaM 
of  meningitis  and  myditis  come  on  after  an  interval^  and  are  ofbcs  ^ 
gTCBsive.  Enough  ban  already  been  said  to  enable  the  Hurgeon  to  neofBiv 
such  cases  as  arc  "  functional '"  m  character.  The  iletectioa  tif  iMfisfrmf 
in  the  subjects  of  supposed  spinal  injury  may  severely  test  ths  fiw«MBi 


TREATMENT   OF  SPINAL    INJURIES. 


Soi 


l^nE^^  and  he  musi  endeavour  alike  to  avoid  the  Berioos  errors  of  too 
icklj  assigning  bai^e  motives  to  a  genuine  auffvrcr  or  of  bein^  misled  by 
ft  plausible  story  and  clewr  deceit  of  the  malingerer.  SyphiliUt  afffciion^ 
the  cord  and  ih  membranes  inaj  be  confounded  with  the  ufler-etfVct«  of 
inal  injury,  whiUt  the  disease  may  iteelf  be  called  iut*»  activity  by  the 
(ury.  The  antecedent  history,  and  perhaps  the  concomitant  evidence  of  otm- 
Cutional  svphilis  in  one  of  its  minor  forms,  will  determine  the  diagnosis. 
The  pRoaxosiH  of  spinal  iujurit:s  is  a  question  of  ejctrcnie  interest  from 
nedioo-legnl  point  of  view  and  is  often  involvwl  in  much  difficulty. 
pb  far  08  life  is  coni-erned  it  is  only  in  caaes  of  st^vere  and  direct  blows  upon 
»^iuc.  causiug  iulraspinal  haemorrhage  or  actual  laceration  of  the  cord, 
ftt  a  speedily  fatal  termination  is  to  be  feared.  ]>eath  may  rarely  occur  at  a 
er  date  from  inflammation  of  the  cord  and  its  membranes,  or  still  more 
pely  at  a  remote  periinl  from  progix*ssive  development  of  structural  changes, 
considering  the  probability  of  complete  recovery  it  may  l>e  said  that  this 
looked  for  after  simple  concussion  and  in  cjises  of  spinal  sprain  however 
rare.  The  subsequent  development  of  diseased  conditions  of  the  C4ird  in 
bft  caacs  is  extremely  rare,  but  should  they  occur  the  proernosis  will 
Hb  be  very  unfavourable.  In  forming  an  opinion  as  to  the  patient's 
ooahle  future  state,  it  is  of  far  less  importance  to  look  to  the  early  severity 
the  sympU^Mus  than  to  their  pRt^ressive  and  insidious  development.  In  all 
lea  in  which  the  symptoms  prcKlaced  are  recog:nized  as '* functional"  and 
iconnected  with  structural  changes  in  the  cord  or  it«  membranes,  a  hopeful 
Dgnosis  may  be  given  if  suitable  treatment  is  carried  out  faithfully  by  the 
tient  and  bis  friends.  It  does  undoubtedly  hapjien  that  in  certain  cases, 
ippily  few.  the  general  nervous  shock  to  which  a  puient  has  been  exposed 
a  railway  accident  may  leave  [terruanent  traces  in  an  alteration  of  the 
npemment  and  the  nervous  stftte  >rcnerally. 

Trkatmext. — In  the  Early  St&gea  of  a  caaa  of  Zojory  of  the  Spine, 
C  injured  part  must  be  ^iven  romplcte  uud  absttlute  r/:ii,  'llw.  importance  of 
cannot  be  over-etstimated.  AVithout  it,  no  other  treatment  is  of  the 
■ligfatnt  avail  ;  and  it  would  1^  as  irrational  to  attempt  to  trctit  an  injure<l 
brain  or  a  spraiue<i  ankle  without  n»t,  as  to  tr}*  to  benefit  a  patient  sutfering 
from  a  severe  concussion  or  wrench  of  the  spine  unless  he  be  kept  quiet. 

In  order  u»  secure  rest  efficiently,  the' patient  should  be  made  to  lie  prone 
uu  a  aiucli.  In  the  prone  position,  the  .spine  is  the  highest  part  of  the  body; 
Ihna  passive  venous  congestion  and  determination  of  bl(K)d,  which  are  favoured 
when  tbo  patient  lies  on  his  back,  arc  entirely  prevented.  Again,  the  abeenoe 
of  pressure  up<.>n  the  back  is  a  great  comfort  when  that  part  is  unduly 
MOaitive  and  tender,  and  is  a  source  of  additional  safety  t^D  the  patient,  if  he 
ba  paraplegic,  by  lessening  the  liability  to  the  foruuiiion  of  bed-sores.  Lastly, 
tin  prone  position  presents  this  advantage  over  the  supine,  that  it  allows  thi- 
ready  application  of  local  treatment  to  the  spine.  In  some  instances  cotnplcte 
and  absolute  rest  may  be  secured  to  the  injured  spine  by  the  application  of  a 
gnlta-percha  case  to  the  back,  embracing  the  shoulders,  nape  of  the  neck  and 
back  of  the  head  :  or  by  letting  the  jiiiticnt  wear  a  stiff  collar,  so  as  to  give 
■npport  to  the  neck.  In  these  oases  Sayre's  plaster  of  Turis  jucket  will  be 
fcmnd  of  the  utmoiit  mTvice.  It  secures  more  perfect  jiml  rontinuomi  h-rL 
tlian  any  other  apparatus. 
In  caeca  of  simple  concussion  a  period  of  complete  rent  ih  the  onlj  tn.'ut- 
rou  I.  3  r 
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luent  required.     Rest  \a  esseutial  in  the  treatment  of  a  spnuii  t)f  i\w 
lint  it  is  difficult  to  decide  how  loTitr  the  patient  ehonld  keep  his  bed.    Pi^ 
Hilda  that  tkiH  \%  mrcly  requinnl  fur  lotiifer  than  three  weokii,  and  the  rei(oni-| 
tion  of  free  ranhility  may  l>e  greatly  liasteaod  hy  Bystenmlic  niaasa^  and  hi{ 
ttome  c»scs  by  fnnidiBiitioii  of  the  Rpiual  Tnnscles. 

If  the  syiitptotns  are  indicative  of  intraspinal  haemorrhnge,  pnilonj^i  ml 
may  be  necTssnry,  and  the  nutrition  of  paralyzed  maHctoa  mxxA  be  raainCnmtd. 
by  the  use  of  electricity.  Retention  of  urine  mnst  not  escape  notioe  tsst 
p.  8I(t).  The  (jueBtion  of  i>|ierative  iaterHTenee  is  considered  at  the  rnduf 
this  chapter. 

The  on^et  of  symptoms  of  myelitis  or  meninjfitis  iudicniee  the  usf  of  couiktct^i 
irritation  :  the  actual  cautery,  mustard  poultices,  blisters,  Ac  Dry  cappinxj 
may  be  of  service,  lender  these  circumstancvs  pi^rchloridc  of  merctiry  *a? 
tincture  of  quinine  or  of  bark  may  he  jeriven  internally.  At  a  more  admi 
period,  iind  in  fwime  rttnstitmions  in  which  inercury  is  not  well  Iwi 
ioflidc  or  the  bromide  nf  pota.saiiim  in  full  doflo<4  will  be  f<tund 
Ix-neficial,  more  eRj>ccially  when  there  arc  indications  of  the  |ireacnoe  uf  ift-" 
flammatory  effusion  cansiDfr  pressure. 

In  the  treatment  of  the  condition  of  general  nervous  shock  one  i>f  \)» 
most  important  indications  i*!  to  procure  sleep.  For  this  purpose  chlonl*! 
gnlphonal  and  moq>hia  may  ea^rh  he  found  luoMt  etfirwino^  iu  differaii^ 
<!ases.  Bromide  of  potassium  or  anmioniinn  may  l>e  us<^fnl,  but  Pafe  Km 
clearly  shown  how  much  harm  may  result  from  the  persistent  use  oi  liia 
drug  iu  large  doses.  The  other  itidications  are  a  perifKl  of  freedom  from  tJ» 
anxieties  of  business,  the  assurance  that  no  serious  injury  of  the  ffpine  hiil 
occurred,  and  j^pneral  attention  to  diet  with  a  course  of  toni<^  Uysti^nisll 
paralyses  and  other  purely  functional  disordere  moat  be  trented  on  groal 
principles. 
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These  injuries  may  occur  from  stabs  with  pointed  instruments ;  from 
ahot  violence ;  or,  most  frequently,  from  tlie  pressure  of  fractured  vttttX 
In  the  latter  form  of  injnry  tliere  is  an  association  of  woum<1  and  com] 
giving  rise  essentially  to  the  same  symptoms  as  if  the  ooni  were  divided. 

Symptoms. —  When  the  spinal  cord  \9.  coinpirtfltj  liivuiM  or  crashed 
cutaneuusty,  certain  symptoms  o(.%ur  that  are  common  to  all  cum.  •> 
whatever  jmrt  of  the  coixJ  the  injury  has  been  mflicted,  prtnided  it  b«  ft^ 
80  hi^'h  as  to  cause  instant  death.  In  the  ftrst  place,  th«re  ii  rmiphit 
ftaralf/stif  of  nm»aiwn  and  tiwtton  in  all  the  parts  below  the  seat  of  iftjao* 
though  the  mental  state  of  the  patient  c^uitinnes  intact.  The  seat  of  ittjivy. 
may  lie  diajcnoseil  by  the  extent  of  the  f>arulysis.  Thus^  tliew  TWf  *■' 
paralysis  of  all  the  iMUta  sujiphcd  by  the  m-rves  of  the  sacral  pie, 
those  trom  the  lumliar  are  not  affected  ;  thus  leading  to  the  iiiffn;uc< 
injury  has  U:en  inflicted  above  the  cue  and  below  the  other  set  of  orrvea. 

When  the  continuity  of  the  cord  is  completely  iuterru^ftul  there  ia,  at  fif*»j 
vaso-motor  paralysis  of  the  [»art«  IkjIow  the  injury.     Owinjj  Ui  the  fwi)leMS»i 
of  the  heart's  action  consequent  on  the  shtick  of  the  injury,  and  to  tiw  wtJ^ 
of  movement  iu  the  paralysed  muscles,  there  is  soon  S4:»nie  de^rree  uf  vciiov 
ataguatiou,  and  the  temperature  of  parLa  l>elow  the  injnry  SiKm  falls  roa- 
siderably.  so  as  to  t^ive  a  distinct  sensation  of  coldness  to  the  bund.    AIMr* 
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Bvt  the  vessels  jfradually  recover  liieir  tone,  uiitl  the  conj^eiition  becomes 
tniirker].  The  condititin  of  the  reHcxes  in  the  parLs  below  the  injury  is  » 
t  vf  |»reat  interest.  It  is  universally  itjjreed  that  durinj^  the  period  of 
k  the  snperHcial  and  deep  ref)exe$t  arc  completely  abolished.  It  h&&  usually 
i  supposed  that  after  the  jieriod  ut'  shock  has  passed,  the  reflexea  return 
become  exajweratod.  The  matter  has,  however,  recently  been  brought 
Rrd  by  Btistiun  and  Bowlby  in  separate  communications  read  before  the 
|1  Me<]ieal  and  Clururgical  Society.  Rastian  finds  that  in  cases  of 
li^tt  transverse  destruction  of  the  cord  by  disease,  the  tendon  reflexes  are 
lacently  ab4.ilished.  Bowlby  has  investigated  the  subject  in  numerous 
I  of  transveree  lesion  of  the  cord  by  injnry  ;  he  finds  that  the  deep 
Kc«  do  not  return,  whilst  the  condition  of  the  Bujiorfirial  reflexes  varies, 
J  iu  siime  instances  ptTmauently  abolished  and  in  others  returning  in  a 
or  a  few  weeks.  The  conclusion  drawn  from^  these  observatKms  Ik 
piTmaneut  abolition  of  the  tendon  rellexes  is  evidence  that  the  trans- 
k  Itisioa  is  complete,  and  that  return  of  these  reflexes  in  an  ezai^geratcd 
^  proves  that  the  lesion  is  only  partial.  Bastian  suggests  that  the 
g;eration  of  tht-  reliexes  in  partial  (ratisverse  lesions  is  the  result  of  the 
m  of  the  cepeliellnm  unrestrained  by  cerebral  influence,  and  not,  as  ha^ 
hdly  l>een  supposed,  of  de^nerative  changes  in  the  motor  tracts  below 
injury.  After  a  time  visible  diminution  takes  place  in  the  nutritivo 
pity  of  the  limbs,  the  circulation  becomin*;  feeble,  with  a  tendency  to 
lis  Btagnatiun.  The  muscles  waste  to  a  cerUiin  ej^tent,  the  skin  assnmcs 
riy,  cadavetMUS  htiL',  and  the  cuticle  usually  exfoliates  iu  branny  flakes. 
bng.  however,  as  the  parts  are  m  connection  with  a  healthy  portion  of 
Spinal  cord,  the  graver  trophic  lesions,  such  as  ai-ute  bed-sore,  du  not 
ifest  themselves.  Bed-sores,  no  doubt,  commonly  occnr  in  these  cuses» 
tliey  are  due  to  the  irritating::  effects  of  the  urine  and  faxes  involuntarily 
k1  by  the  patient,  together  with  his  want  of  mobility,  and  can  usually  be 
ftnted  by  .skilful  nursing;. 

j^mcu  wounds  of  the  spinal  curd,  such  as  ix'sult  from  <^unshot  injuries 
^Bvtabs,  the  patient  is  ex]>osQd  to  the  dangers  of  septic  meningitis 
^^elitie.  The^e  complications  are  commonly  fatal.  They  art;  charac- 
hi  by  lii<i:h  lem[H'rature  with  jKiiii  in  the  back,  and  Simietiuies  spasm  or 
lity  of  the  muscles  of  the  trunk  aud  Itmbs.  The  mischief  may  extend 
irds  to  the  bii^  of  the  brain,  and  cerebrul  symptoms  may  then  manifest 
leeivcfl  before  death.  Inflammatory  sotlening  of  the  cord  in  the  neigb- 
bood  of  the  wound  is  indicated  by  the  paralysis  extending  upwards. 
ptis  following  the  injury  is  very  commonly  complicated  by  ths  formation 
)iite  be<l-Hores.  which  ure  rapidly  fatal.  This  is  due  to  tlie  parts  no  longer 
f  in  c(mnection  with  a  healthy  nerve-centre, 

bo  geneml  symptoms  of  ]>ani]ysis  following  injury  present  important 
lfic»ti<tns,  acc^rdinf^  to  the  height  at  which  the  cord  is  divided. 

li^uriee  in  the  Lomb&r  and  Lower  Ponal  Begion. — The  cord  ter- 
lies  at  the  lower  Utnler  of  the  Hrst  lunil)ar  vetobra,  consef|nently  inju^ic^ 

Lttmt  f>oint  will  affect  only  tlie  spinal  uervett  forming  the  caudu 
All  the  nerves  entering  into  the  lumbMir  and  sacral  plexuses  arise 
I  the  part,  of  the  <'ord  Iwlow  the  lower  border  of  the  eleventh  dorsal 
ibra.  Injuries  iu  this  ret^ion  consequently  often  cause  complete  parolyais 
P  the  puts  supplied  fiiMn  both  the  sacral  and  the  lumbar  plexuses;  souic- 
I 3  P  3 
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times,  however,  the  Bocral  alone  is  affected.     When  the  injury  affetita  the 

plexus  onl}%  all  the  muaclca  below  the  knee.,  the  tlexurs  uf  the  leg^»  the  rciUlf)iv 

abductcire,  and  extensors  of  the  tlijr^li  ure  paralyz(*d  ;  but  the  extensonuC  Un 

leg  and  the  tlexore  and  adductors  attain  their  power.     The  mueclw  of  the 

perinseum,  the  sphincter  aui,  und  the  bladder  arc  also  paralyzed.    Senntkn  ilj 

lost  in  the  gluteal  region,  the  bock  of  the  thigh,  the  outer  aide  of  the  lagiol 

foot,  the  genital  organs,  and  the  perinsenm.     When  the  lumbar  plexus  is  ak) 

ftflf'ected,  the  whole  lower  limb  is  deprive<l  of  sensation  and  motion,  and  thei 

is  aome  loss  of  sensation  about  the  lower  part  of  the  alxlomen  in  the  \^ 

supplied   by  the   ilio-hyp<>gustric,  but   the  ulxiominal   muscles   rotun  Um^ 

power  of  coutruction.     In  some   cases  we   find   complete   paralyaiB  of  tbe 

parts  supplied   by   the  sacral   plexus,  and   irregular   paralysis   and   km  of 

sensation  in  those  supplied  by  the  lumbar  plexus.     This  is  due  to  injnxTof 

that  [>art  of  the  cord  from  which  the  sacral  plexus  arises,  with  damage  Ui  tooe 

of  the  lumbar  nerves  which  lie  by  the  side  of  it,  beture  they  leave  the  Tert<i«l 

canal.     In  au  injury  completely  paralysing  the  sacral  plexus,  there  is  alw«y» 

relaxation  of  the  sphincter  »ni,  with  amseqnent  incontinence  of  flatus  aDd,U/ 

a  great  extent,  of  fasces.     In  these  caBes  the  fffices  are  brought  down  into  tk 

rei'tum  by  the  peristaltic  action  of  the  intestines,  which   is  not  Kdspenikd. 

being  under  the  control  of  the  sympathetic  system,  which  comttiiinic«t«  with 

the  cord  at  a  muuh  higher  level.     Tlie  p«twer  of  voluntary  micturition  udthe 

sensation  of  fulness  of  the  bladder  are  of  course  abolished.    Tbe  act  of 

micturition  is  supposed  to  be  controlled  by  three  centres  in  tbe  lumbar  nfioa 

of  the  cord  :  an  automatic  centre  maiutaining  the  contraction  of  tbe  Kphiocur. 

a  motor  centre  in  connection  with  the  muscular  coat  of  the  bladder,  odi 

sensory  centre   receivJDg   the  afferent  nerves  from  the  raucous  membriv- 

These  are  in  communication  with  the  brain  and  with  each  other.    In  tkr 

normal  act  of  micturition  the  si-nsation  of  fulness  of  the  bladder  is  conT^ifrf 

to  the  braiu,  from  which  an  efferent  impulse  is  sent  to  the  motor  oeoini. 

which  inhibits  the  action  of  the  automatic  centre  coutrulliug  the  cphitxirr 

and  stimulates  the  motor  centre  connected  with  the  must^ular  coat  of  thr 

bladder.     In  an  injury  of  the  cord  it  is  posaibte  that  tliese  centi\»iiUTb« 

destroyed.     The  bladder  then  becomes  an  inert  Iwg,  and  tiie  urioc  will  dnbhlr 

from  it  as  soon  as  it  has  accumulated  in  suflicicnt  quantity  to  overoomc  t^ 

mechanical    resistancx-  at   the  neck  of  the  bladder  and  along  the  urvihu- 

When  the  injury  is  at  a  higher  level  the  urine  is  rctaiued  during  the  poKii 

of  slutck.  but  as  this  pusacK  off  the  bladder  usually  empties  iteelf  pienodicittv 

without  the  patient  being  couscioiis  of  what  has  occurreiL     Thiit  Udnetoti* 

(Muumuuication  between  the  centres  controlling  micturition.     As  soon  as 

bladder  reaches  a  certain  degree  of  distension  the  centre  oontroUing 

sphincter  is  inhibited  in   its  action,  and  that  connected  with  tbt 

oout  is  stimulated  throngh  the  direct  communications  l»etwieii  thdie  a&d 

sensory  centre.     In  these   cases,  therefore,  the  |Mttirnt  would  not  die  ft^s 

rupture  of  the  bladder  if  no  catheter  were  passed,  but  he  would  \m  oooiaBUt 

wot  from  the  involuntary  escape  of  urine,  and  thus  the  danger  of  fatakl  M* 

HoroB  would  arLse.     A  catheter  is,  therefore,  UKually  passed  at  Kgakr  inltftsk 

and  as  a  consequeuce  of  this  it  often  hap]feQS  that  after  the  finfc  feir^J* 

the  urine  becomes  ammoniucal   in  odour  and  alkaline  io  nanotioa,  fron  ^ 

formation  of  ammonium  oarbonate  from  the  imw.      This  foriDcatotii^  ^ 

believed  always  to  be  due  to  the  iatnxlnctiou  of  tstcro-oiguiMflM  ittt*  t^ 
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nddcr  from  withoat  either  by  mt'anfl  of  the  catheter  or  by  direct  extension 
the  paralysed  urethra,  which  Ciiunot  perfectly  empty  itself  of  urine  and 

ucuB  during  the  act  uf  micturition  as  in  a  state  of  health.     The  decomposing 
no  8<M»n  sets  np  severe  cystitis.     The  first  effect  of  this  is  that,  owing  to  the 
itation  of  the  seoBory  nerves,  the  act  of  automatic  micturition  \»  repeated  at 
wy  short  intervals  till  it  amounts  to  almost  constant  dribblinff.     The  urine 

Dcoines  very  foul,  and  is  mixed  with  an  abundant  secretion  of  mucus  and 

ten  some  hlood.     Finally^  it  may  lead  to  ulceration  of  the  bladder,  followed 

septic  poisoning  hy  abBorpti4)n    from  the  raw  surfaces  ;  or  the  mischief 

7  extend  to  the  kiilueys  mid  temiinate  fatally  by  septic  nephritis.     Later 

the  case  the  bladder  often  becttmes  contracted,  and  constant  dribbling  of 

ne  follows.     In  the  early  stages  of  these  injuries  to  the  cord,  the  penis  will 

jpUy  ^»e  observed  U)  be  in  a  state  of  semi-erection. 

Tiitiems  who  have  met  with  injuries  of  this  portiou  of  the  spinal  cord  may 

Tc  on  for  maTiy  months,  or  even  for  a  year  or  two,  In  a  cachectic  state  ; 

eath  then  occurs  usually  from  the  formation  of  bed-sores,  or  from  the  effects 
the  dis4*aBcd  condition  of  the  bladder. 

2.  Allien  the  cord  is  divided  in  the  ITpper  Dorsal  Region,  about  the  level 
the  tliird  dorsal  vertebni,  we  l)ave  not  only  the  train  of  symptoms  that  has 

list  been  mentioned  as  characteristic  of  this  injury  lower  down,  but  I'espi- 
imtioD  also  is  interfered  with  in  consequence  of  paralysis  of  the  greater 
ion  of  the  eipiratoi-y  muscK'S.  The  intercostal  muscles,  and  those  con- 
the  alxioniinal  wall,  no  longer  acting,  the  imperfect  expiration  is 
solely  by  the  elBRt.icity  of  the  walls  of  the  chest ;  and  the  purely 
uaonlar  expiratory  movemcntfi,  such  as  sneezing  and  coaghing,  cannot  be 
plished.  In  these  cases,  during  inspiration,  which  is  effected  chiefly  by 
diaphragm,  the  rilw  are  depresM*d  instead  of  being  ex|iauded  aud  raised; 
and  the  abdominal  wall,  wliich  is  soft  and  flaccid,  is  protrndeii  far  l)eyomi  its 
rmal  limits.  In  consequence  of  the  impediment  to  respiration  the  blood  is 
properly  arterialized  :  aud  hypostatic  pneumonia  often  causes  death  in  two 
tliroe  weeks. 

3.  When  the  injury  is  situated  in  the  Lower  Cerrical  Be^on,  not  only 
lo  all   the  preceding  symptoms  occur,  but  there  is  paralysis  of  the  upper 

tpcmitiea  as  well ;  and,  inspiration  Ijeing  entin-ly  diaphragmatic,  the 
ircnUtion  is  speedily  affected,  the  lungs  become  congested  aud  a'dcmatous. 
d  the  countenance  suffused  and  purplish.  If  the  cord  have  been  crushed 
divided  immediately  above  the  brachial  plexus,  there  will  be  complete 
lysis  of  the  whole  of  the  upper  extremities;  but  if  the  injury  be 
r,  the  panilysis  of  the  upper  limbs  may  be  only  partial,  those  muscles  which 
hsve  their  nerve  origin  above  the  lesion  more  or  less  escaping  (see  p.  791), 
There  is  this  remarkable  fa(*t  connected  with  injuries  of  the  lower  portion  of  the 
cervical  spinal  cord,  that  the  temperature  frequently  presents  a  marked  devia- 
lirom  the  uormtil  standard.  In  some  cases  it  rises  very  considerably,  iu 
lo  a  higher  point  than  has  l>een  noticed  in  any  other  surgical  affection. 
rodie  found  in  one  case  that  the  thermometer  marke<l  1 1 T  F.  But  in  other 
ac^nin  the  temperature  has  been  found  greatly  reduced,  even  to  HT  or 
i'  F.  No  explftunlion  of  these  extnionlinary  differences  has  as  yet  been 
Tcrod.  In  ciises  of  injury  of  the  cord  in  this  situatioUj  the  patient, 
Qiublo  to  expel  mucus  from  his  lungs,  usually  dies  from  asphyxia  in 
m  forty-eight  houra  to  a  week. 
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When  tho  diviHi'on  of  the  spiuul  con)  takes  place  above  the  Origin  of  tfce 
Plirenic  Verves  opiiosit*?  to  or  above  the  third  iN-rviL-nl  vi-rtrhrji,  ntsiaiiU 
neouH  death  residlB  from  rho  ]'ttn»Iysift  of  the  dmphrni^Tn,  m  well  iw  of  Hv  w*i 
of  the  ri'Hjtimtory  uinpclcs,  indiiciiij^  sudden  iwphyxia. 

It  necctifiarily  hap[>eiiB  in  paxtial  diviflion  of  the  cord  thai  the  Kriii|Aow 
nrv  less  clearly  marked.  In  luuiiy  of  thcst*  cases  resulting;;  from  f nu'tnre  *ir 
dislocation,  the  Bymptoms  Ju*?  to  uctual  injury  of  the  i'<)rd  an-  i«nrn|ilHatcl 
with  those  of  prt'SBure  on  one  or  more  nerves  in  the  int+rrvort- '  I'.ifis 

When  this  oocMirs  there  is  often  pain  in  the  line  of  the  nerve,  :_<    :.  ff  m 

the  dorsal  rej^ion,  a  sensation  like  a  painfnl  frirdle  round  the  waist.  The  mttt 
definite  of  these  injnrieR  are  met  with  in  partial  division  of  the  cord  by  a  rtsL 
In  these  ca^ei  it  him  occa^innally  liap[)etied  that  the  weapon  han  dividevd  oneM 
the  latend  halves  of  the  tN»rd.  Under  theKc  cin'uinstanws  the  purtx  on  iV 
some  fide  of  the  body  below  the  seat  of  the  lesion  are  jianilyseil  ;  thift  mc^ 
saiily  follows  from  the  fact  that  the  motor  Hbix***  liave  their  decussation  c>iKfij 
in  the  medulla,  although  to  a  minor  extent  in  the  cord,  I^rown-Scqiuini  ^^ 
one  of  the  first  to  lay  down  the  rule  that  in  such  cases  sensation  is  lost  on  the 
side  opposite  to  the  section,  and  thnt  hypera^'*thesiia  exist*  on  tlie  fiarsiwi 
side.  This  distribution  of  the  anaesthesia  was  explained  by  the  then  g:eoerill; 
accepted  view  that  the  decussation  of  the  sensory  fibres  tot>k  place  oloup  tl»* 
whole  lentjth  of  the  cord.  At  the  present  day,  howover,  there  is  an  incroisiK 
tendency  towards  the  l»elief  that  tJie  chief  decussation  of  the  sensory  tiliw* 
takes  place  in  the  bulb,  and  that  sensory  impulses  aiv  carried  up  the  ci»H 
chiefly  on  the  same  side  as  that  upon  which  the  [Kisterior  root*  enter.  Tb» 
view  is  supported  by  the  recent  experiments  of  Mott  and  of  llortlry  siH 
Ootch,  and  is  not  altogether  without  clinical  eridencc  in  it*  favour.  It  tin> 
npjiears  that  there  is  trood  reason  to  believe  that  the  condition  foUo«u*e 
beniiscction  of  the  cord  is  not  so  clearly  defined  as  was  formerly  su ppo!ie<i  «wi 
detaile<l  investii^atlon  of  these  unusual  cases  must  prove  of  tht-  ^n^itt^t  raliU'- 


FR&CTUBK     AKD    FBACTtTRXDIBLOCATlON     OF     THX     aTUfX. 

Knictnrc  of  the  spine  may  occur  without  displacement,  and  veiT  Vtt^J 
disU>cation  occurs  without  fracture,  but  in  tlie  large  majority  of  cases  the  tv> 
conditions  are  associated  and  a  Fractnre-dialocatioit  is  the  result. 

This  injury  may  t>ccur  either  by  the  upplicntiou  of  direct  violence  or  bys 
violent  twist  or  bend  of  the  body  forwards.  Direct  violenoe,  as  a  blow,  fiU. 
or  ^nsbot  injury,  may  of  course  fracture  the  spine  at  any  part  and  ahnost  a* 
any  extent,  in  mmie  cases  merely  detaching:  a  spinous  ftruous,  in  oiha» 
Kplinterin<;  and  comminutinir  sevem!  vt^rtebnc  and  taceratinir  or  diridtfif  tlr 
spinal  cord.  Fracture  of  the  spine  from  a  violent  but  foniMe  in-nd  of  li^ 
lx>dy  forwards  occors  chiefly  in  the  cerviad  rejrion.  it  is  nsuolly  prodncM  M 
a  |>er80Q  falling  from  a  height  *-tn  the  head,  the  body  beinf;  bent  fuiVJ^^ 
forward  so  as  to  drive  the  chin  against  the  sternum.  This  acddefiC  oHvd 
ImpiKus  in  falls  from  horseback,  or  in  taking  a  "header"  inl*!  shallow  wOrf. 
In  some  ciiscii  it  htis  (K-curred  Ironi  ii  person  sitting  on  the  lop  i.f  u  \thkk 
having  his  head  for.'itily  U^nt  down  wliilst  piissmg  undiT  an  archway,  i^ 
them'  accidents  there  is  usually  extensive  mptnn'  nf  rln'  spinal  U^mnw-uu  f^'^ 
displacemeDt  of  the  IjoneSf  aa  well  as  fhicture. 

In  some  cases  of  even  very  extensive  fractuiv  liiere  may  tv  uo  a[>prm» 
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•cement;  usually,  however,  a^ime  cliiiiii^*  of  jK)8itinn  onaueR,  in  manv  caaoa 
such  an  exU?nt  as  U>  compre&8  or  lacerate  the  spinal  cord.  Thr  mode  of 
icourrcuee  of  the  fVftcture  will  iafliienre  the  amount  of  (lispliioomeuL  It*  the 
rT«ctare  U'  throuj^h  the  arclu  or  consist  in  a  simple  (ietarhmeut  of  the  spinous 
tieeea  Uy  a  full  or  h  blow  on  the  bwck,  tliere  miiy  l>e  no  (lisplaccment.  If  it 
xur  frr»ra  a  fall  upon  the  head,  or  by  a  ff>rcible  flexure  of  the  neck  and  body 
irwards,  as  ulien  the  iKnly  is  compressed  between  the  tup  of  u  \aii  and  an 
hway.  there  will  probably  Ix?  great  displacement  and  peihaps  aeiwration  of 
V  articulating  snrfaces  of  contiguous  vertebra.  Id  these  cases  the  upper 
t  of  the  spine  is  almost  invariably  displaced  forwards. 
The  Signs  of  this  injury  vary  very  greatly,  and  depend  in  a  great  degree 
p(>u  the  extent  of  the  disphicemeut.  If  thitt  l>e  inconsiderable,  it  may  be 
li*emely  dirticult.  and  even  impossible  in  some  instances,  to  pronounce  with 
rtaiuty  whether  the  spine  has  been  broken  or  not ;  the  more  so  if  the 
ractort)  do  not  implicate  the  body  o(  the  vertebra.  If,  ou  the  other  hand,  the 
UQ^IaoemeDt  aft'ect  the  axis  of  the  column  or  compress  the  cord,  the  symptoms 
so  marked  that  dingnosis  is  easy.  They  are  of  two  kinds  :  those  due  to 
njury  of  the  l>one,  and  t\n>8c  dependent  on  injury  by  compression  or  lacem- 
ion,  or  both,  of  the  spinal  cord. 

The  Iiocal  Signs  are  usually  pain  at  the  seal  of  injury,  greatly  increased 
y  pn*aBure  on,  or  motion  of  the  part ;  inequality  of  the  line  of  the  spinous 
x'sses,  witli  depression  of  the  upi>er  jH-trtion  of  the  spine,  and  corregjMmding 
iuence  of  the  lower.  There  is  an  inability  to  suppDrt  the  body  in  the 
ct  jKj«itioD,  and  to  move  the  spine  in  any  way  ;  hence,  when  the  upjier 
DTtiou  of  the  colnuin  is  injuanl,  the  patient  holds  his  head  in  a  stiff  and 
Dnstruined  attitude,  fearing  to  turn  it  to  either  side. 
I'lte  Oeneral  Symptoms  of  fracture  of  the  spine  are  dependent  upon  the 
jnrj-  which  the  cord  has  received.  If  the  fracture  have  not  implicated  the 
Mnal  canal,  as  when  only  the  tip  of  a  ajiinons  pr«^ioes8  has  been  broken  off,  or 
it  Ije  unattended  with  disfttacement,  although  it  may  truverae  the  Injdy 
d  arches,  no  symptoms  depending  uptm  injury  of  the  coril  nn'il  exist. 
ut  even  in  these  cases  there  may  be  transitory  paralysis,  owing  perhaps  to 
e  concussion  to  which  the  cord  has  liecn  subjected  at  the  moment  of 
jnn*  ;  and  occasionally  a  sudden  movement  by  the  patient  will  bring 
displacement,  by  which  the  cord  is  compressed  and  all  the  purts  below 
injured  spot  are  paralysed.  A  woman  was  admitted  into  University 
Hoispitid  with  an  injury  of  the  neck,  the  nature  of  which  could 
be  accurat(^ly  ascertained.  She  was  in  no  way  puratyseil,  but  kept 
hcikd  inmiovnble  in  one  {Hwition.  A  few  days  after  admissinu.  whilst 
king  a  mo\ement  in  bed.  by  which  she  turned  her  head,  she  fell  back  dead, 
examination,  it  was  found  that  the  spinous  process  of  tlie  liflh  cervical 
bra  ha<l  been  broken  off  short,  and  was  impacted  in  such  a  way  between 
-  (»r  this  and  tlie  fnurth  us  to  comprosa  the  cord.  This  impaction 
<jurnt  ctimpressioii  probably  occurred  at  the  time  of  the  incautious 
veincnt,  thus  cimsing  immeiliatc  deaih.  Wtieu  there  ia  only  partial  dis* 
ment,  there  may  be  but  incomplete  paralysis  uf  the  parta  In-low  the 
nrj— of  one  arm,  one  log,  &c.  In  these  cases  there  is  UHually  great  pain  at 
•cut  of  fnicture,  and  extending  from  italuug  the  line  of  junction  between  the 
lyatMl  aufi  the  sound  parts  round  tlie  body  or  alv»ng  the  limb.  This  symp- 
,  vrhich  is  of  grc«it  im^Kiilunce  ns  exactly  deHning  the  seat  of  injury.  i«  due. 
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as  I  fouDfl  in  dissectinjr  a  case  of  frnotnre  of  the  sixth  I'tinicnl  vertebra  uniio 
my  caro.  to  the  fmctured  bone  comprcfwing  and  irritating  the  nerve  tl»»t  m\M 
from  the  vertebml  notch  opp<wiitc  ihe  scut  \A  Injury. 

When  the  cord  is  implicated,  tho  symptoms  will  vary  acoordinsr  to  the  iw 
of  the  injury  and  the  extent  of  the  damage.  For  a  detailed  account  uf  tk 
symptoms  presented  by  injuneti  of  the  difterent  portions  of  the  cxird^tlie  mdv 
ie  referred  to  the  Bectiona  on  *' Intraspintil  Htemorrhage'^  (p«  7K9)  lol 
"Wounds  of  the  Spinal  Conl  '*  (p.  802). 

If  tlie  ppine  be  fractured  by  indirect  violence,  as  by  the  head  beto^  foreibl* 
bent  down  on  to  the  chest  as  the  patient  is  dri\inp  under  an  nrchwiiy.  »ai 
a  fracture  be  thus  occasioned  throujfh  the  lower  cervical  or  ujipur  <Ionii 
portion  of  the  column,  we  shall  6nd  that  the  cord  being  lacerak^d.  and 
pressed  tmnsversely  in  one  part,  only,  the  ordinary  symptoms  <if  di 
of  the  cord  at  that  part,  will  be  presented,  tfie  patient  l)ein^  p»ral\'9ed 
the  seat  of  injury  (see  p.  1\)\). 

In  a  lar}i;c  proportion  of  (uihcb  of  fmcture  of  the  spine,  there  is  suchdispbo^ 
meut  of  the  bone  as  to  comjircKs  the  whole  thickness  of  the  cord,  and  thiu  lo 
occasion  complete  paralvBis  of  motion  and  seusatiou  in  the  pi:  i  Uw 

scat  nf  injur)*.    This  paralysis  resembles  that  which  arises  from  ^.  ■»i«i 

of  the  cord,  but  is  followed  by  greater  impainuent  of  nutrition^  an  abovn  n 
wasting,  cachexy,  and  a  tendency  to  sloughing.  The  reas<jn  of  this  diffemK? 
is,  that  in  fracture  the  cord  is  not  simply  compressed  or  divided,  butisoio* 
tinnously  irritated  by  the  edges  of  broken  bone,  and  thns  not  only 
incapable  of  healing^,  but  is  kept  in  a  state  of  chronic  irritation  and  ml 
tion.  If  the  fracture  l>e  above  the  origin  of  the  phrenic  nerve,  respirfttioa  wiH 
be  arrested  and  the  {uitieut  will  die  instantaneously. 

Frognoftia. — The  danger  from  fracture  of  the  spine  dupendji  on  the  amoDOt 
of  injury  sustained  by  the  cord,  and  the  situation  of  the  injury.  Thus, if  thtft 
is  no  displacement  of  the  broken  vertebra  or  injury  t<i  the  cord,  uojoo  till 
take  place,  and  the  patient  recover  perfectly  ;  but  fractures  of  tbe  ipiaf 
thruugh  the  bodies  of  the  vertebne,  with  displacement  and  compreasiou  of  Uif 
cord,  are  most  commonly  fatal. 

When  the  fracture  tnicnrs  in  the  middle  or  lower  dorsal  ppgirms,  so  that  ^ 
lower  portion  only  of  the  cord  is  injured,  the  patient  may  li»e  for  niant  j«us 
even  though  tbe  cord  is  completely  severed  and  the  spinal  canal  oMiteretAi  by 
the  displacement,  and  by  tbe  new  lx>ne  formed  in  the  procetts  of  rej»air.  Tlitf* 
is  a  specimen  in  University  College  Museum  which  well  illustmtes  this  f** 
(Fiff.  HIH).  The  patient  was  a  man  who,  at  the  a^  of  thirty-two,  fell  fift? 
feet  frtfm  a  tree.  He  sustained  a  fracture  of  the  Kpine,  with  the  unusual  4i»* 
placement  of  the  U]ti>er  fragment  l»ackwai*ds».  The  fracture  iNXiime  find/ 
consolidated,  and  he  lived  for  nine  and  a-half  years,  completely  parslpRl 
Itelow  the  middle  of  his  body.  There  was  no  slou^hinc^  of  the  hips  tir  bsc^ 
and  the  vesication  caused  by  blisters,  which  were  for  Kome  reason  a|)pMi" 
the  paralysed  parts,  healed  without  difhcnity.  After  repeated  attacka  uf  critiii^ 
inflammation  spread  lo  the  kidney,  and  he  died  of  Hejvtir  pyelo-ne|ihrilit.  Tlv 
specimen  shows  ossilicaliou  of  the  dura  mater  l>eIow  the  s(*Ht  of  fmciurv. 

Even  when  the  injury  is  in  the  cervical  region,  recovery  may  uk«  p^** 
although  the  case  may  appt*ar  most  unpromising.     I  have  known  ai  Vmi  M^ 
cases   in  which  recovery   has  occurred  after  fracture  of   tlio  Vtmtt  o<n>* 
rbr«,  with  paralysis  more  or  lirss  complete  from  the  neck  downmriL   '■ 
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fie  of  these  the  neck  wa»*  broken  by  a  fall  in  kftiigrtnx>-hnntinfr,  and  thn 

tient,  who  wns  young  and  active,  after  being  paralvBed  for  eleven  months. 

made  a  fair  though  not  complete  reooveiy — some  paralyKiH,  witli  ^rastiog,  of 

»tlie  extensors  of  the  hands  bein^  left. 
When  death  Lakes  place,  it  may  occur  in  three  different  ways.     It  hap[>ens 
primarily  as  the  iininediiite  reeult  of  the  injury,  in  all  those  cases  in  which  the 
fracture  is  above  the  origin  of  the  plirenic  nerve.     It  occurs  secondarily  and 
indirectly,  at  a  more  or  less  remote  period,  as  the  result  of  changres  in  the 
body  dependent  on  ]iennanent  separation  of  the  puirts  below  the  injury  from 
ihe  nervous  centres  above.    At  the  seat  of  injury,  compression,  or  crushingr, 
jnflainmation  is  necesaarily  developed  ;  thence  it  may  spread  along  the  mem- 
«,  giving   rise   to   effusion   into   the  canal,   and   into   the   cord   itself, 
ing  Botloning.     It  is,  doubtless,  by  the  gradual  extension  upwards  of  this 
ndary  inftammatory  softening  that  death  is  ultimately  occasioned  in  many 
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Thus,  an  injury  in  the  cervical  region,  which  was  not  immediately 
may  ultimately  prove  ho  by  the  mischief  extending  to  the  origins  of 
the  phrenic  nerves,  and  si»  arresting  respiration.  Many  also  perish  from  bed- 
•oTGB*  nnd  a  very  lar^^^e  pi-oi^rtion  of  eases  prove  fatal  from  pyplo-nephritis 
iBOondury  to  cystitiB,  with  decomposition  of  the  urine. 

The  Treatment  is  simple  enough  when  the  patient  escapes  without  impli- 
fcntion  of  tho  rord.  It  is  evident  that  in  such  cases  no  attempt  at  reduction 
iftbniihl  he  made,  lest  hy  dislodjrment  of  th*.-  fnii^mcnts  the  cord  be  injured. 
|The  i*fient  must  l>e  plai*ed  flat  up<»n  his  bark,  and  the  strictest  possible  rest 
lufciutMineil.  Kunig  of  Gtittinpcn  has  recommended,  in  cases  of  fracture  in 
hr  donnal  or  lumbar  region  without  damage  to  the  cord,  that  Swyre's  plaster 
>f  Paris  jscket  should  be  applied  as  early  as  powible.  He  has  himself  applied 
on  the  fourth  day,  and  Berkeley  Hill  at  the  end  of  thirty  hourw.  In  these 
the  |uiticnt  was  6UH|iended  by  the  arm-pits,  and  at  the  same  time  rap- 
ported  by  sfsistftnts,  care  l>eing  taken  not  to  lift  him  sutliciently  high  to  ratfe 
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tlw  feet  from  the  ground.  BxtcnBion  tinder  these  circumBtanoea,  howftw. 
utinriot  b©  tleroid  of  danger,  and  the  better  plan  uoiild  l)o  to  apfily  tb 
apparntus  in  the  way  recommended   hy  Walker  of  lVterbor<"  '     tirv 

put8  on  ihe  putient  a  fiaimel  vest  without  sleeves,  or  if  there  i^       .  't'l.' 

in  ihiint^^  this,  a  piece  of  sofV  flannel  wide  enough  to  rrach  from  the  tuitUUi 
die  hip  may  be  passed  under  the  l»ack,  and  carefully  scvni  dowu  the  front,  ■< 
118  to  leave  no  oreaaeR.  A  humlior  of  stripe  of  mualin  bandage,  cat  <ff  tin 
proper  length  to  enciR^le  the  body,  and  t45  o>'erlap  for  u  f»*w  iurbe«.  are  li>fr 
pivpiiie<l.  These  are  dipped  in  a  mixture  (»f  plaster  *>f  Taris,  1  lb.,  wat^r,  jni). 
with  5J  of  nmcilage  of  gum  acacia  added,  to  delay  the  setting,  Thry  arc  ihfo 
<]nickly  spread  on  a  be<l  covered  with  a  mackintosh  sheet,  e4ich  overlapping 
thai  alxive  for  two-thirds  of  its  width.  They  must  be  thus  arrangt'd  till « 
suiRcient  width  is  reached  to  extend  from  the  patient's  Axilla  to  roidw 
iK'tweeu  the  crest  oi'  the  ilium  and  the  trochanter  ;  and  a  hutticient  namhrruf 
atripii^  should  lio  nsed  to  make  the  whole  ulHtut  six  layers  thick.  The  patkot 
i^  (hen  nirefnlly  lifted  and  laid  on  the  bandages,  which  arc  foldnl  ovi^r  uA 
rubbed  smooth,  as  in  an  ordinary  plaster  of  Paris  bandage.  A  fuid  shnakl  W 
put  over  the  epigaHtrium,  which  cjm  be  withdrawn  when  the  spJim  is  fina. 
In  the  cases  treated  by  Konig,  and  in  Hill's  case,  the  remilts  were  most  »ti»' 
factory.  Two  eases  have,  however,  l>een  reconied  in  which  the  )iatieat  occifl 
not  bear  tlie  bandage,  hut  no  harm  wae  done  by  the  attempt  to  una  it. 

Another  plan  of  treatment,  originally  recommended  by  Wormuld,  ik  to  e»» 
the  patient  carcfnily  up,  and  place  l)eneath  him  u  large  alicct  of  «>fteB«( 
^tta-]H^rcha,  and  so  to  mould  a  splint  to  the  back. 

In  tasfn  in  trhirh  t/ir  cord  w  injurfff^  iittem])ts  at  the  reduction  of  tif 
fnu'Lured  and  displaani  spine  nuist  not  he  lightly  uiidertiiken.  It  uiaf  pntr 
unsuccessful,  greatly  increase  the  sufleriugs  of  the  patient,  or  hasten  hiadeit^ 
In  cttt*e8  of  injury  to  the  lower  cervical  vertebra*,  it  would  rarely,  if  pv».  It 
pro|K'r  to  uiake  such  attempts.  In  the  upper  and  middle  dorsal  they  «tAU 
not  be  likely  to  succeed,  owiu'r  t(t  the  want  of  mobility  of  thi«  pvt  ol  tlr 
coUimn.  In  the  lower  dorsal  and  lumbar  regions  they  would  be  lt« 
dangerous,  and  more  likely  to  prove  advantAgeons. 

All  our  efforts  must  be  directed  to  prolonging  life,  if  the  fmcturo  be  in  nok 
a  situation  (at  any  ])oint  below  the  up}>er  dorsal  vertchnv)  as  to  hold  uttt* 
pros])ect  of  continuance  of  life  for  a  few  weeks  or  months.     Moaoamiutlr 
taken  to  prevent  the  oiH:urreiice  of  sloughing  of  the  natea.  an  aGoident  Ua^v 
conimonly  fatal.     The  patient  should  be  laid  on  a  watershed*  cuahioxu  ^ 
luatiress,  and  must  be  kep»t  scrupulnusly  clean.     If  jMisaible,  u  mnttrraitbuald 
be  obtained,  with  a  segment  that  will  pull  nut  to  admit  the  U'd-pnn,  or  wB' 
such   an*augement   to   avoid   distiirbnnce   of   the   spine.     Every   preouSM 
should  be  tiiken  to  prevent  the  superventiou  of  cystitis.     For  this  purpOiB*^^^ 
urine  must  lie  drawn  otl'with  a  catheter,  regularly,  at  least  twice  in  the  ^J 
The  catheter  aliould,  U*f'jre  Iteing  useii,  be  dipped  in  u  vessel  containiog  a  I  ^ 
2u  sohnion  of  curltoUc  acid  and  lubricated  with  carMic  oil  (t  in  lit).    Ri> 
spite  of  these  pnH'uutiuns,  anunoniacul  dec4)ni|x)biti<»n  {\{  th> 
place^  the  bladder  must  be  washed  out  with  an  anti8i.-ptie  - 
(.he  water  is  drawn  otf.     Solution  of  permauganatc  of  potaftb, 
of  (|uiin'ne,  with  three  minims  of  dilute  sniphuric  acid  to  tbe  uu.^.. 
will  Im*  found  the  m'jst  etticienc  ptvpurationa.     (St^  t'yatitia,)     If,  aauA*".* 
hspiteufi  uWer  a  time,  the  bowels  bi^come  confined,  relief  must  I        '        '•  ^^ 
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>astrir-oil  nr  tnrpentine  enemata.  A  iionriRhin,?  diet  must  be  administeivl  and 
frfect  rest  in  on*.-  poeition  enjoined.  In  thia  way  iife  may  Ite  mainlaincd  for 
oyusidt'rable  length  of  time,  and  winy  nniou  of  the  fracture  may  take  place, 
boii^h  the  patient  may  not  recover  from  the  paralysis, and  may  die  eventually 
rom  the  ejects  of  the  injnrj*.     Bnt  in  some  cases  a  much  more  aalisfacuiry 

nit  is  ohtained  :  the  patient  trradually  piins  f>ower  in 
bv  paralytM^d  part*.  JIuch  aesiatance  will  then  be 
fforded  by  tnnkiog  him  wear,  hk  soon  uB  the  fnictnre  is 
irticieutly  eonnolidated,  tlu-  ap]>aratus  ^hewn  in  V\^.  ;nr»: 
msistinif  t»f  a  tinu  pelvic  hand,  with  a  strong  iron  ixkI 
iiiped  to  the  spine,  and  running  ua  hi<;h  as  the  vertex, 
■rinf?  pnildei]  tninsverse  anns  to  Hup|K>rt  the  hetul  an'l 
iboulderH,  and  the  whole  attaclied  Ut  a  stout  leather  case 
loulded  to  the  back  and  shoulders.  If  not  applied 
rimarily  the  plaster  of  Paris  jacket  will  always  be  found 
>f  tn^!Ot  service  in  the  later  stajjes  of  the  cai^e. 
1>J8LO<;ation8  of  thk  SfixE. — On  looking  at  the 
pemcnt  of  the  articular  surfaces  of  the  vertebric, 
hxi  very  limited  motion  of  which  they  arc  snacepLible, 
ud  the  way  in  which  they  ai*e  closely  knit  tojrethcr  by 
roDg  ligaments  and  short  and  powerful  muscles,  it  is 
ibnouB    that    dislocations     of    these    bones    must     be 

voly  rare.      So  seldom^   indee<i,   do  they   (Kxrur   that    their  existence 
been    denied   by   many   Snrgeuns.      Yi-t    theiv    are    several    iusutnccs 
m   re<;ord   which  prove    that    such    acoidenU    may   happen.      The    oases 
have  been  met  with  have   usually  Ixjen   associated  with   partial   fr»c- 
re,  but  this  complication  is  not  necessary.     In  all,  the  displacement  was 
ncoraplete  ;  and.  indeed,  a  complete  dislocation  cannot  occur.     Fracture  may 
ir  anywhere  in  the  spine,  but  dislocation   witliout,  tir  with  very  slij^ht, 
rtnre  is  met  with  only  in  certain  situations.     Disloi'at ion  of  the  spine  may 
nr  in  the  following  parts: — 1.  Between  the  occiput  and  atlas.     This  is 
r^r  rare.     2.  Between  the  atlas  and  axis.     This,  though  rare,  is  much  less 
than  the  preceding,  and  may  occur  with  or  without  fracture  of  the  odontoid 
ooess  I  when  the  tidontoid  process  is  broken,  death  at  once  ensues.     :^.  Dis- 
Ication  between  tiie  second  and  third  cervical  vertebra  is  very  rare — as  rare 
dislocation  lietwuen  the  atlas  and  axis.     -I.  Dislocation  generally  hap}>ens 
ewhere  between  the  fifth  and  seventli   cervical   vertebra.     Dislocation 
(mcture   can  scarcely  ot'cur  in  the  dorsal  region,  and  then*  is  no 
case  of  a  pure  dislocation  in  the  lumbar  region. 
Fig.  .SIt>  we  have  an  example  nf  dislocation  of  the  fifth  frnm  the  sixth 
rvical   vertebra,  with  the  sepanition  only  of  a  scale  of   Imjuc  wluch  was 
I  to  the  intervertebral  fibro-cariilage.     The  ])atient  had  fallen  tin  his 
from  n  van  and  died  of  asphyxia  in  twenty-four  hours, 
e  spine  may  t>e  so  S4>rii>usly  injured  that  dislocation  is  at  any  momoot 
PDt.and  yet  tho  patient  may  live  for  mrnie  days  before  the  disphiccmentj 
ch  the  cord  is  compreast'd,  fK.'cm's.    A  man  was  admitted  into  Tniversiiy 
t  Hospital,  who  had  l>een  cnislifd  by  falling  l)otween  the  platform  and 
n  in  mtftion.     .\mongst  other  severe  injnricA  he  had  {HinitysiB  of  the 
utntlci  and  musculn-^piml  nerves  of  the  left  arm,  bnt  no  byiH-ncstbcjiin. 
tbc  third  day,  whilst  being  moved  in  bed,  his  head  fell  to  one  bide*  and  be 
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fladdcnly  dit^d.  On  exatnmation  after  death,  it  was  found  that  t^H*  iieconil 
oervural  vertebra,  airryins  the  atlas  and  head  with  it,  Jmd  been  diit1ooftli?tl 
fmra  the  third  (Fij;;.  .S17);  the  connecting  ligaments  lx*ing  coni  ''m 

through  on  the  left  side,  so  that  the  head  falling  to  one  sidi'  had  *f\! 

compression  of  the  cord. 

JKfllocation  of  tho  Occipital  Bone  from  the  Atlaa  has  lieen  dt.^,....^. . 
by  L1LSSU8,  Puit-tta,  and  lioiiisson.  In  the  caHO  hy  Lilhsuh  death  eu^acd  in  tu 
hoars,  and  the  right  vertebral  artery  was  found  to  he  ruptured.  In  F*ulett«*»« 
case,  the  patient  is  said  to  have  lived  for  live  days,  but  the  report  is  iw  incom- 
plete that  little  value  can  be  attached  to  it. 

Diftlocation  of  the  Atlas  trota  the  Azie  is  of  more  freqoent  occar- 
rence.  It  may  hapfteu  with  or  without  fracture  of  the  odontoid  proceM.  In 
either  case,  the  atlas  is  carried  forwarda  and  the  spinal  cord  thus  comprcMcd. 


rig.  SlA«~I>1«ln«<«Uim  tiotwi^ti  IJix  V\Uh  ainl 
HtxUi  (.^rvical  VvrtMbm-. 


m^  SIT.— Utel<)r«tl»n  nf  UiK  Axt«  ftxtm  Um 


This  accident  is  wvid  to  have  been  caused  by  a  person  in  play  lifting  a  Hiile 
on*  the  ground  by  it«  hettd  ;  the  combination  of  rotation  atid  trai^tiou  in  ihts 
movement  being  especially  likely  to  occoision  the  accident.  For  the  same 
reason,  it  has  been  met  with  in  those  who  have  l>een  executed  by  banging. 
Death  would  probably  be  instantaneous  in  these  circumstances.  It  hw, 
however.  l>een  Htate<l  that,  in  dislocations  of  tliis  kind,  life  has  boon  saved  by 
the  Surgeon  placing  his  knees  against  the  patient'fl  shoulders,  and  drawiikgfir 
twisting  the  bead  into  position.  This,  however,  I  cannot  lielieve  |iOMibl«  if 
the  dieptacement  has  hxn  c<tmplete,  as  death  must  be  instantaneous;  tbu 
casea  of  iiupf>osed  dislocation  and  reduction  have  probably  lieen  faufcanon  oT^ 
coii'U^sioii  I'f  the  cord  with  Hpruiii  of  the  ncrk. 

Dialocation  of  any  one  of  the  five  ^wer  Cervical  Teirtebra  may 
oocnr.  The  thinl  vertebra  is  least  fre<|uently  dislocated  ;  the  fifth  in  mora 
commonly  displacod  (Fig.  .tlO).  These  injuries  ant  usually  Ni!«ouiBtod  vrttli 
fracture  ;  sometimes,  though  rarely,  they  happen  without  this  oiuiplimlioii. 
In  tbcso  dislocations,  as  in  those  that  have  already  been  deecribed,  (fae  dis- 
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placed  bone  carriea  with  it  the  whole  of  that  portion  of  the  vertebral  colamu 
which  JR  nbuTc  it. 

In  dislixMitions,  the  aniculations  between  the  two  vertebrse  an*  torn  open. 
The  Hujiraspinoua  and  interspinoim  ligaiucntK,  the  ligamenta  subflava,  and  the 
oommoii  posterior  ligameut,  are  tora  through,  bo  that  the  epioal  canal  is 
opened.  The  intervertebral  fibro-cartila^  cnay  be  torn,  or  it  may  be  entire,  a 
scale  of  the  body  of  the  sabjacent  vertebra  beinp:  detached  with  it.  When 
the  spine  above  the  dislocated  pait  is  bent  forwards,  a  wide  gap  is  visiblo 
posteriorly,  at  the  seat  of  injury. 

Gaiums» — The  causes  of  dislocation  are  numerous,  and  the  following];  may  be 
{riven  as  examples.  A  pernan  standing  in  a  cart  and  driving  under  an  arcli- 
way  finds,  too  late,  that  he  is  too  toll  to  clear  the  arch  :  he  bends  forwards, 
but  miscalculating  the  distance^  his  ht*ad  is  pressed  viok'ntly  downwards.  A 
person  takes  a  "  header "  into  shallow  water ;  his  head  comes  against  the 
Ixittom,  is  forcibly  flexed,  and  bis  spine  is  broken  or  dislocated.  Such 
accidents  are  not  very  unfrequent.  I  have  seen  several  cases  of  paralysis  and 
death  resulting  from  this  kind  of  injury. 

These  accidents  most  commonly  hapi>en  from  forcible  flexion  of  the  neck, 
though  traction  and  rotation  conjoined  have  0(*f»aitkned  thi-m.  In  a  case  of 
hixation  of  the  sixth  and  sevenlli  cervical  vcrtebne,  reconled  by  J.  Ronx, 
the  accident  happened  to  a  sailor  pluugiug  into  the  sea  for  the  purf>oGR  of 
Inthiug,  and  coming  bead  foremoHt  againat  a  salt  which  hail  been  spread  out 
to  prevent  the  attack  oi*  ah4(rkfi  ;  lie  died  on  the  fourth  day.  In  a  patient  of 
mine,  who  fell  out  of  a  window  in  such  a  way  that  the  head  was  doubled 
forwards  upon  the  chest,  and  who  was  brought  to  the  Hospital  with  suppitsdd 
tVactrure  of  the  spine,  we  found  afber  death,  which  occurred  on  the  fifth  day, 
that  the  seventh  cervical  vertebra,  carrying  with  it  tlie  upper  portion  of  the 
spine  and  the  head*  had  been  dislocated  forwards  from  the  first  dorsal,  the 
intervertebral  substance  detaching  with  it  an  extremely  thin  and  small  layer 
of  bone  frr.m  the  body  of  the  seventh  vertebra.  Inhere  was  a  wide  gap 
posteriorly  between  the  lamina*.  There  was  nu  fracture  about  the  articular 
procesBes^  which  were  completely  separated  Irom  one  another.  In  the  instance 
already  referred  to.  in  which  a  man  fell  on  his  head  from  a  vtin.  and  tleath 
resulted  in  twenty-four  hours,  a  similar  displacement  was  found  of  the  tifth 
from  the  sixth  cervical  vertebra,  with  compression  of  and  hemorrhage  into 
the  substance  of  the  medulla,  and  disorganization  of  it  to  the  extent  of  nearly 
an  inch  opposite  the  seat  of  dislocation,  where  it  had  been  injured  by  the 
forward  pressure  of  the  <lislocated  vertebra. 

In  the  Doiraal  Region,  dijilocation  of  the  spine,  though  excessively  rare, 
may  ot«ur  ;  seldom,  however,  without  l*eiug  accompanied  by  fracture.  The 
last  dorsal  vertebra  has  several  times  been  found  dislocated  from  the  first 
lumbar  with  rupture  of  the  intervertebral  fibm-cartilage.  In  these  qmob, 
however,  there  has  usually  been  found  fracture  of  the  transverw  processes  of 
the  first  lumbar  vert^ibni,  or,  us  in  an  instance  recorded  by  Charles  Bell. 
fmctnre  of  its  iio<iy. 

Tlie  Symptoms  c^use<i  by  dislocations  of  the  spine  are^  like  those  of 
fracture,  dependent  on  tite  degree  and  seat  of  tlie  in juiy  inflicted  on  the  «piaal 
cord.  xVnd  death  will  ensue  at  varying  perimla,  according  to  whether  the 
dislix^tion  ie  ubove  or  below  the  origin  of  tfit-  phrenic  ner^'oa,  ui  accordaua* 
with  the  rules  Uid  down  at  p.  80U. 
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The  Diagnosis  between  a  dialocation  and  a  fraotnre  of  the  cervit;ii]  spine 
is  not  easily  tnade.  Bat  there  is  one  symptom  which»  according  as  it  i«  prwuMit 
or  not,  may  throw  much  litrht  on  this  point     This  is  the  occurr-  ■  -.jin, 

amonntinp:  to  hypertputht'sia,  alon^  the  line  of  junction  between  t  ^  -ted 

and  the  unparalycied  partft.  In  fractnrc  thi.s  will  commonly  1>e  found  to  be 
present  (p.  807).  In  dislftcation,  where  the  nerves  nn.^  not  irnUtcil  tjt 
lacerated  in  their  exit  through  the  spinal  column,  it  is  absent. 

The  Trsatment  of  disl(.>cation  of  the  spine  rt.'senibk's  in  all  imptrrtant 
re8i>ecti=t  thai  ot  Iracture  of  the  vertebral  column.  lUdwtUm  lias,  ho^^rver, 
been  effected  in  a  sufficient  nnmber  of  cases  to  justify  the  attempt  being  nuule 
when  the  dan^rer  is  imminent. 

Dislocation  of  the  Transverse  Processes  of  the  Cervical  Vertebra 
occasionally  occui'*.  Tlie  patient,  alt<*r  a  sudden  movement,  or  a  fall  on  tbt 
head,  feels  great  pain  and  stiffness  in  the  neck,  the  liead  Mnj;  tjte»l 
immovably,  and  turned  to  the  side  oppiositt;  to  that  on  which  the  dispbioe* 
ment  has  occurred.  In  tliese  cjL<»e8  1  have  known  iUdiwIwa  effected  by  tb^ 
Snr^on  placing  his  knee  against  the  patient's  shoulder,  drawing;  on  the  head, 
and  then  tarniug  it  Into  position,  the  return  Using  effected  with  a  dt»tinoi 
*map. 

Wound  of  the  Theca  Vertebralia. —  Ilohiiea  hiis  recunied  two  (^astw  in 
which  this  accident  happened  I'mm  the  stab  of  a  ])enknirr  in  the  lambar 
rc|»ion ;  ia  one  of  them  the  patient  died.  The  onlj  chaructcrislic  sign  wu 
the  t'Kcrtpc-  of  renliro-spinnl  fluid  in  lanre  qnantities  from  rhe  wound. 

Operation  in  Injuries  of  the  Spine.— As  the  fatal  n^stilt  (if  fracture  of 
the  spine,  with  Cftmprcssion  of  the  cord  by  the  broken  vertebra,  or  by  cxtniva- 
sated  blood,  is  almost  inevitable,  the  ide*i  ho^  naturally  suggested  itaelf  lo 
Sartreons  that  life  miglit  Iw  prolougeil,  and  health  pcrhiips  restored,  if  tlic 
same  operation  were  extended  to  the  spine  which  is  succesafully  employed  in 
aiirtloijons  P4is*'S  of  injury  of  the  heiwl ;  viz.,  the  elevation  and  removal,  if  ni^-ctf- 
sary,  of  the  depresscfl  portion  of  btrne.  This  operation,  ori*;inally  propeeed 
bv  Heister,  was  lirst  performed  by  Louis  and  Cline.  In  all  cases  of  compound 
fracture  the  wound  must  be  enlarj^d  and  any  fragments  removed.  The 
results  of  openition  in  cases  of  fracture  have  not  been  very  encouraging :  but, 
US  fracttire  of  the  spine  with  serions  lesion  of  th*-  c«ird  is  almost  uivnhably 
fatiil,  and  as  the  evil  consof^uences  of  the  fracture  are  oecasiimally  depcndeni 
not  only  upon  the  primary  lesion  of  the  cord,  but  on  the  secondary  infiam- 
matory  processes  set  up  in  it  by  the  continued  irritation  of  the  fnir<timd 
fVa^ments,  the  Sur^^eon  is  surely  justified  in  attempting  the  removal  of  thU 
source  of  ccrtiiin  misery  and  impending  death  by  the  ouly  means  in  hi* 
I^K)wt.r — opemtive  proce«lure  ;  the  more  so  as  the  operation  is  not  ntmnsrilT 
dangerous,  docs  not  appear  often  to  have  hastened  death,  and  lias  oertaJnly. 
in  some  coses,  afforded  relief,  the  paralytic  symptoms  disap|)enring  to  a  |rr«u 
extent,  and  the  patient  l>eing  able  to  move  limbs  that  were  pnsvk-wsly 
motionless. 

Unfortnnutely  in  the  (jreat  majority  of  cases  the  fracture  of  a  vrrtcbn  it 
through  the  bcKly  and  not  through  the  arches,  fjittle  more  than  temporary 
relief  can  kw  expected  from  the  removal  of  the  prvMure  from  behind  bir 
cutting  away  the  arches,  when  llie  cord  is  partially  divided  and  laceralnl  by 
a  rough  and  jagged  edge  of  the  brokeu  body  of  a  vertebra  thnist  back 
against  it.      It  is  when  the  arches  only  are  fractured  aud  displaced — a 
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conditioD  it  is  Iruc — that  penoaDcat  grH>d  mny  be  expected  to  follow  the 
Dpenittou. 

'  We  have  already  seen  that  iu  some  cases  of  fructuit'd  spine  the  a^raptoins 
due  to  ha^morrliage  within  the  spinal  canal,  aiul  that  such  hsemorrhAge 
may  occur  independently  of  fracture.  Under  these  circumstances,  operation 
may  l)e  undertaken  for  the  relief  of  pressure.  The  sjirae  remark  applies  to 
those  rare  cases  in  which  symptoms  arise  at  a  later  date  from  the  (xvarrenoe 
i»f  uieniniritis  with  infianimatory  effusion.  Tiiorburn  s'.ronply  advoeates 
operatiim  in  injuries  of  the  caudu  etjuinu,  that  is,  injuries  below  iht*  hrst 
lumbar  vertcbni,  if  npoutaneous  recttvery  have  not  occurred  after  al>out  six 
weeks.  From  the  study  of  some  two  hundred  cases  in  which  o[>eratlon  has 
l»een  undertaken  for  injury  of  the  spine,  Thorburn  cundudes  that  little  good 
is  likely  to  result,  except  in  the  three  eondititms  already  mentioned— fracmres 
of  the  spines  and  laminse,  intraspinal  liivmorrhage,  and  injuries  of  the  cauda 
4>quiua.  The  fa<*t  that  recovery  ia  rare,  even  when  the  displacement  of  the 
bones  which  damages  the  cord  is  momentary,  will  rea<iily  explain  the  unfavtmr- 
nble  resuhs  which  usually  follow  the  relief  of  pressure  on  the  cord  by  of>ero- 
lion,  for  the  coni  itself  has  usuHlly  been  dumafjed  beyond  hoi>e  of  repair. 

The  fipcniti'.tn  of  laminectomy  is  pw-rformed  as  follows: — The  patient 
is  turned  on  to  the  side,  or  slightly  on  to  the  face.  An  incisiim,  from  throe 
ve  inches  in  length,  is  made  over  the  spines,  and  the  sofl  structures  are 
ted  frum  the  spines,  neural  arches  and  articular  processes  with  a  scalpel 
and  pieriosteal  elevator.  Additional  room  may  be  obtained  by  making  short 
transverse  cuts  in  the  vertebral  ajwncurosia.  AH  bleedinjj  veBsels  are  tied,  and 
Che  free  general  ooz.ing  ia  um^sted  by  plugging  the  wound  with  cotton  woo) 
soaked  in  a  hot  solution  of  pcrchloride  of  mercury  (1  in  IjiiiOj.  Kiwh  of  the 
exposed  spines  is  now  tested  to  nsoertain  if  any  fracture  exists,  and  any 
completely  or  partly  separated  bone  is  removed.  Shonld  a  fracture  be  detected, 
one  or  more  spines  nmst  be  cut  away  with  strong  bone  furceiis,  and  the  ligu- 
nieuta  sobflava  very  carefully  divided  with  a  scalpel  and  fon-eps.  The  pin  of 
a  trephine  is  now  applied  to  the  surface  left  by  removing  a  spine,  and  the 
lamina  on  each  side  notched.  The  lamina  is  now  cnt  away  very  carefully  with 
Injuc  forceps,  and  others  are  similarly  removed  if  necessary.  The  theca  is  tlius 
c\posc<l,  and  hleoding  is  arrested  by  gentle  sponge  pressure. 

If  no  canse  of  the  ci^mpression  be  found  outside  the  theca,  the  latter  must 
be  carefully  opened  in  the  middle  line.  In  cases  of  fracture  a  bent  prol)e  or 
searcher  may  t)e  i»a'-sed  beneuth  the  cord  to  see  if  any  frag^menta  lie  in  front 
of  it.  The  theca  may  h<*  closed  with  tine  catgut  sutures ;  deep  sntua-s  are 
inserted  thruugh  the  muscles  and  skin.  A  small  drainage  tul)e  should  be  placed 
in  the  superfieial  jiort  of  the  wound  for  iM  h<»ui>i,  and  the  deepest  part  of  the 
ilressing  should  consist  of  a  longitudinal  {uid  on  either  side  of  the  incision. 
It  ia  scarcely  necessary  tn  insist  upon  the  strict  antiseptic  precantions  which 
most  be  obseri'ed  in  all  operations  upon  the  spinal  canid  ;  otherwise  a  fatal 
ooffipliciition  may  bo  added  in  the  form  of  septic  mertingitis  and  myelitis. 
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INJURIES  OF  THE  FACE  AND  ADJACEXT  PARTS. 

Face. — Cuts  al>out  the  Cheeka  and  Fore/tpml  are  of  oommon  oocQireocc. 
These  iajuries  present  nnttiing  ftecoliar,  except  that  the  structures  of  the  fac» 
show  tlie  same  ready  disposition  to  repair  that  characteriEcs  the  acalp  when 
injured. 

In  the  TreaimenI  of  thiiAe  wonnd^,  it  is  of  mncrh  conB&)Qt*nc«  to  have  ai 
little  BC!»rring  as  possible.  The  ed*rea,  after  bein^  well  cleaned,  tihoald  he 
brouglit  neatly  into  apposition  by  one  or  more  wiie  or  cuitj^ut  sutures  deeply 
applied  to  take  the  chief  strain,  and  a  number  of  tine  horsehair  interrupted 
80101*65  to  bring  the  edges  in  accurate  apposition.  If  the  wound  pcDctrmte  Ut 
the  noee  or  mouth,  so  that  there  will  bo  sulficient  drainage  from  the  mucous 
surfacCi  the  skin  may  be  covered  with  ccilltKliim  ;  if  not,  a  dry  wool  drcning 
is  the  best. 

When  tlie  wound  is  in  the  neighbourhood  of  the  eyelids,  especial  care  rou*t 
Iw  taken  to  prevent  supparatton,  lest  the  contraction  of  the  cicatrix  produce 
cversion  of  the  lid.  In  those  caMes  in  which  a  portion  of  the  nose  or  lip  bu 
been  lost,  much  may  l>e  done  to  repair  the  deformity  by  pn»perly  condnctrd 
plastic  o[H,'rution8,  sudi  as  will  !x"  described  in  Cliapt^T  LVIII.  The  bleedinir. 
which  is  usually  very  free  in  wounds  of  the  face,  is  easily  arrested  by  ordinary 
means. 

If  the  Lip  bf  ait  from  within^  by  being  struck  against  thi^  tri'tli,  tbe 
coronary  artery  may  be  divided,  the  patient  swallowing  the  blood  that  6ofr« 
into  the  mouth.  Some  years  ago,  a  man  was  brought  t^i  the  Hospital^  dranlu 
and  much  bruised  about  the  face.  Shortly  aft«r  his  admisaiun  he  vomited 
a  large  quantity  of  blood,  which  was  at  first  supposed  to  proc^i-od  from  some 
internal  injury  ;  but,  on  examining  his  mouth,  it  was  found  thai  the  blood 
came  from  a  wound  of  the  coronary  artery  of  tliir  lip. 

PauOtid  Duct. — It  occasionally  hap|)ens  in  wounds  of  the  cbwk  that  tb« 
pamtid  duct  is  divided^  in  consequence  of  which  the  wound  does  not  cIok,  and 
)i  trickling  of  saliva  takes  place  u{>on  the  outside  of  the  cheek  ;  a  SaiiTary 
Pistnla,  which  is  a  source  of  great  disfigurement  and  inconvenieuoc,  bcinjc 
established.  The  surface  surrounding  ii  is  puckered  and  somewhat  exmriattd, 
and  the  hstula  opens  by  a  granulating  aperture. 

If  fn>m  its  anatomitral  sitnatitm  a  wound  is  known  to  have  divided  1 
parotid  du<!t»  the  formation  of  a  fistula  may  be  prevent^  by  bringing  the  skin 
surface  accuiiiti^ty  together,  leaving  the  mucous  aspect  of  the  wouad  fffclfj 
oiien  and  covering  the  surfaire  with  a  piece  of  hnt  dipped  in  collodion.     If 
divided  ends  of  the  duct  can  Im*  seen  in  the  wound  it  has  been  rec^immcnd 
to  pass  one  end  of  a  fine  piece  of  silver  wire  down  into  the  mouth  and  tb 
othiT  Up  the  duct  towards  the  parotid  for  a  short  distoncc  and  then  tlirou^' 
the  mucous  membrane  into  the  month  ;  the  two  ends  are  then  knotted  togvth 
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inhide  tlie  montli  and  the  external  wonnd  oloAed.  By  thifl  means  the  oontinaitj 
of  the  duct  is  mnintuineil  while  the  wound  heals,  and  at  tlie  end  of  a  week  the 
silver  wire  may  be  withdrawn  by  dividing  the  Iwp  in  the  mouth.  Should  a 
fistula  form  it  must  be  treated  as  de8cril>ed  in  (.'bapter  liV. 

Besides  fistula  of  the  Stenonian  duct»  utiier  fistulous  apertures  may  be  formed 
in  the  check,  as  the  result  of  injury  or  disease,  allowing  the  escape  of  a  small 
qnantity  of  salira.  These  openings  are  always  closed  wich  difficulty ;  the 
edges  becoming  callona,  and  not  readily  taking  on  reparative  action.  Closure 
may  be  effected  in  some  cases  by  canteriswtion  with  nitrate  af  silver,  or  witli  a 
red-hot  wire.  In  other  cases,  the  electric  cautery  rany  pnive 
■nccessful.  If,  however,  the  opening  is  free,  with  much 
indurated  structure  ubout  it,  it  may  Ik:  necessary  to  excise  a 
portion  of  the  edjjes  before  bringing  them  together. 

Nose. — Foreign  Bodies,  such  as  pebbles,  beads,  dried  peas, 
A-c,  are  occasionally  met  with  in  the  nostrils  of  children, 
having  been  stuffed  up  in  play  and  become  so  firmly  fixed  as 
to  require  extraction  by  the  Surgeon.  In  most  cases  a  bent 
probe  or  an  ear-scoop  will  remove  the  impacted  body  most 
easily.  If  it  be  lar^e  and  soft  it  may  often  l»e  ejisily  removwl 
with  a  pair  of  forceps,  but  a  hard  smooth  body  is  almost  sure 
to  be  pushed  further  up  with  these  instruiiientB.  It  is  always 
best  to  administer  an  amesthetic,  otherwise  the  involuntiir)'  niove- 
xnents  of  the  child  will  greatly  add  tu  the  difficulties  uf  the 
Burgeon.  If  the  body  be  not  removed  it  may  gho  rise  to 
clironic  purulent  catarrh  or  even  to  disease  of  the  Ixtnes. 

The  Ears  are  not  unfreqnently  wotuuM  in  injuries  of  the 
bead  and  scalp  ;  a  portion  of  the  external  ear  being  sometimes 
torn  down  and  hanging  over  the  side  of  the  face.  In  these 
ceeeSf  as  in  scalp  injuries,  the  part  should  nrver  be  removed, 
but,  however  lacerated  and  contused,  should  \m  cleimed  and 
replace<I  by  means  of  a  few  points  of  suture,  AVlicn  the 
cartilaginous  portion  of  the  ear  is  divided,  nice  management  is 
osually  required  in  effecting  perfect  union. 

Foreign  Bodies  are  often  pushed  into  the  ears  of  children. 
When  pointed  or  angular,  such  as  pieces  of  stick,  they  may 
readily  be  extracted  witli  forceps  provided  they  can  be  cleariy 
seen  ;  bnt  when  roimd  and  small,  such  as  pebbles  or  beads, 
they  arc  not  so  easily  removed. 

The  foreign  body  niay  occasionally  be  removed  by  passing  the  bent  ear-scoop 
r«)und  it.  In  sr>mo  cases  I  have  found  an  instmment  (.Fig.  318)  made  by 
Coxeter  on  the  mo^lel  of  ('iviale's  urethral  seoop,  ust-ful  in  extracting  a  foreign 
bodyfrom  the  ear.  It  can  be  introduced  straight  and  |HLf^-d  beynnd  the  body, 
when,  by  the  action  uf  a  screw  in  the  handle,  the  scoop  is  curxcd  forwards* 
and  BO  enables  extraction  to  be  readily  effected.  But,  as  a  mle^  it  is  bad 
(  ■  "  to  attempt  to  extmct  foreign  Uidies  from  the  ear  by  means  of 
nts  ;  in  the  majority  of  cases  the  offending  UAy  is  best  removed  by 
synngnig  the  ear  with  fvpid  water,  injected  in  a  full  stream  by  means  of 
a  large  brass  syringe,  the  pinna  being  drawn  up  so  as  to  straighten  the 
external  meatus.  In  this  way  the  bead  or  pebble  is  soon  washed  ont  by  the 
refinx  of  the  water  striking  against  t!ie  tym|iaamu.  It  may  be  laid  down 
VOL.  1.  3  a 


Fig.  SLS.-KAr- 
Souop. 


8i8    INJURIES    OP    THE   FACE   AND    ADJACENT    PARTS. 


B8  a  good  general  rule,  that  if  a  round  or  oval  bodj  cannot  bo  dislodged 
bjr  syringiDg  it  will  noL  ha  removed  by  instruments ;  uud  if  the  proper  vst 
of  the  syringe  do  not  suffice,  it  is  l>etter  to  leave  matters  atone,  and  to  allo« 
the  foreign  bor!j  to  become  loosened,  when  it  can  be  easily  syrifured  onl,  i 
than  to  poke  instruments  into  the  ear  with  the  view  of  for(!H  '  inp  I 

it.     These  attempts  are  ill-advised;  and  I  have  kuowu  death.  -  Mn-  i 

niatiou  and  suppuration  in  the  middle  ear  extending  to  the  meninges  of  thr  1 
brain,  to  follow  from  prolonged  and  unsncccssful  cfi'orts  at  the  cxtmction  of  a  , 
pebble  from  the  ear.  I 

Orbit. — Injuries  of  (he  Orbit  may  he  dangerous,  either  u>  the  braiu  or  U>  Ltie  i 
eye.     Deep  wounds  aru  usually  directed  upwards,  m  that  the  roof  of  the  urbii 
is  the  part  most  likely  to  suffer.     The  gravity  of  such  a  wound  nmy  xint  be 
recognized  uurit  meningitis  :^ts  in,  for  the  small  skin  wound  may  rapidly  heal.  , 
or  may  even  be  wanting  if  the  penetrating  weaptm  have  passed  between  th*- 
lid  and  the  eye.     The  optic  nerve  may  be  divided  without  damage  to  the  globe  I 
itself,  and  thufl  immediate   and  pennuneni    blindness   may  reenlt.     Foreign  i 
bodies  in  tliu  orbit  are  easily  overlooked  and  may  cause  trouble  for  montlu  i 
before  their  presence  is  suspected. 

Orbital  abscess  is  sometimes  the  resalt  of  u  wound,  with  or  withoot  the 
retention  of  a  foreign  lK>dy.     It  may  ran  an  acute  course,  or  it  may  be  ex-  | 
tremely  chronic  and  strictly  localized,  thus  simulating  a  tumour.    In  ibe  acatr  | 
form  there  is  swelling  of  the  lids,  almost  eryaipelatous  in  character,  with  piv-  I 
trusion  of  the  eye,  loss  of  movement  and  intense  widesprtad  thntbbing  jiaitL 
The  eye  may  also  be  displaced  rcrtically  or  laterally  according  to  the  poBition 
of  the  pus.     Tlie  wideBt  inten'al  betwuen  the  globe  and  the  orbital  mar^gin  if, I 
therefore  the  point  at  which  an  incision  should  be  made.     A  narrow-bladed  { 
knife,  held  with  itd  Iwck  towards  the  globe,  should  be  passed  deeply  into  the 
orbit.     The  early  evacuation  of  the  pus  is  very  essential  lest  bliuditt'ss  reaah 
from  the  prolonged  pressure  upon  the  optic  nerve,  or  lost  the  inflaoimatioD 
sprojid  backwards  and  set  np  purulent  meningitis. 

Eyk-lids. — These  may  Iw  extensively  cut  or  lacemicd  without  daiD«g«  to 
the  eye  itself,  but  a  careful  oxamination   of  the  eye  should  always  \v  made 
when  there  is  any  fear  of  ttie  lid  having  l)een  penetrated.     Wounds  of  the  lid>  i 
unite  readily  if  sutured,  but  great  care  must  be  taken  that  the  margin  of  the  { 
lid  be  brought  into  accurate  apposition.     For  this  purpose  a  fine  suture  shoald  ' 
tirst  be  inserted  in  the  free  border  of  the  lid,  and  then  a  row  of  otborx  placed 
in  the  skin,     if  there  be  much  gaping  of  the  wound^  a  deeper  suture  or  a  fine  | 
pin  with  a  figure-of-H  turn  of  Hilk  may  l:»e  used. 

Eyk. — Injuries  of  tha  Co^jonctiva.—  The  most  comnivn  minor  injury  tif  | 
the  eye  is  the  im]>action  of  a  minute;  fragment  of  souiv  foreign  budy  in  the  I 
cornea  or  conjunctiva.     The  foreign  liody  will  moat  often  Ije  found  iDibcdded  i 
in  the  lower  half  of  the  cornea,  a*?  thi^  part  is  most  exposed  in  the  palpebml  ■ 
fissure.     There  is  usually  mnrli  pain  and  discomfort,  aggravated  each   tim* 
that   the   patient  cUises  the  eye    when   the  upper   lid    is  scratchi>d   by    Um-  | 
otfeuding   particle.      The   eye    waters    freely    and    is    intolerant    of    brighs  i 
light :  the  pupil  may  lie  smaller  than  the  other  (cuugesiiou  myoMg).     Ttir 
removal  of   a  foreign  Unly  from  the  eye  may  b*.*  eflVcle<l  as  follow*.     TJie  j 
patient  ehonld  U-  seated.     The  Surgeon   stands  lx>hind,  with  the  }iatienl'H 
head  roflting  against  hio  cht^c.    After  dropping  some  i  \k>t  eenU  solnlii'a  of 
cocaine  into  the  eye,  the  Surgeon  concentrates  the  liglit  of  a  lamp  o<i  to  tht*  ' 
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tmea  with  a  couvex  lens  held  with  the  thnmh  and  index  6nger  of  the  left 
hand,  the  Ud^  Iteiug  atotidied  and  lield  j^eutly  apart  with  the  other  linger  nf  the 
same  hand.  The  l^eat  instrument  is  a  Hue  needle  such  as  is  used  for  the 
discission  nf  catiiract  nieiubraneB,  as  this  causes  less  injury  to  tite  corneal 
epitbcliatn  thau  the  ordinary  ^*Bpud."  The  patient  is  directed  to  look  with 
both  eyes  at  some  fixed  object,  and  the  forei^  body  is  removed  by  insertini? 
the  point  of  the  needle  beneath  itfi  edge  and  gently  lifting  it  out  of  it4t  bed. 
Should  no  foreign  body  be  found  on  the  cornea,  the  patient  should  Ix*  directed 
to  look  dMwnwardd  whilst  the  upper  lid  is  everted  over  a  prol>e.  The  foreign 
IxKly  mo6t  usually  adheres  to  the  lid  about  an  eighth  of  an  inch  from  the 
znargin.  Some  castor  oil  or  simple  ointment  should  be  put  between  the  lids 
and  the  eye  kept  Imndaged  for  a  day.  If  much  irritatiun  has  already  ijeen 
produced  it  h  advisable  to  use  atropine  droi>8  once  or  twice. 

Burns  by  Hcid,  caustic  alkalies,  linte,  and  molten  metal  are  amougst  the 
mi«t  disastrous  injuries  to  which  the  conjunctiva  is  liable.  The  ultimate 
damage  to  the  edge  is  olU-n  much  greater  than  would  seem  proltable  imme- 
diately after  the  injmy.  A  fresh  burn  of  the  cornea  often  appears  only  ns  a 
clear  glightly  depressed  area  interfering  little  with  vision,  whilst  the  resulting 
leucoma  may  be  so  dense  as  to  render  the  eye  practically  useless.  Burns  of 
the  coujunctiva  may  lead  to  extensive  adhesion  of  the  lids  to  the  globe — 
fit/mblejtharon.  The  immediate  treatment  of  an  eye  injured  by  escharoCiCB 
alioald  be  to  alleviate  the  pain  and  urbicular  spasm  by  the  nse  of  a  S  per 
cent,  Bolntion  of  cot^aine,  and  after  cm-fHiUy  removing  all  solid  particles,  to 
wash  out  the  conjunctival  sac.  The  chemical  action  of  an  acid  or  alkali  may 
)»e  arrested  by  the  nse  of  a  weak  neutralizing  solution  if  the  case  be  seen 
immediately  nfler  the  accident.  Aftt'r  washing  out  the  conjunrtivai  sac, 
a  few  dro{)H  of  castor  oil,  or  better,  some  simple  ointment  with  lanoliu  as 
a  buflis,  should  be  put  inside  the  lids  to  lessen  the  friction  of  the  raw  surfaces 
on  one  auother.  Opium  in  some  form  will  probably  be  needed  at  night,  as 
the  pain  is  alwiiys  severe.  A  pad  of  absorbent  wool  should  be  kept  lightly 
applied  over  the  eye  with  a  bandage.  Frequent  irrigation  with  warm  boric 
lotion  and  the  use  of  a  simple  ointment  will  be  required.  Any  attempt  to 
prevent  the  formation  of  adhesions  between  the  globe  and  lids  by  breaking 
rhem  down  frcfjucntly  is  quite  futile,  and  only  delays  the  hciiling.  When 
cicatrization  is  comiileto,  much  ntay  often  be  done  by  plastic  operations  to 
remedy  the  deforu)ity  produced  by  **icaLrice8. 

Contnnona  of  the  Eyeball. — A  severe  blow  upon  the  e}'e,  as  by  a  racket 
ball  or  the  ct^irk  of  u  ^ila-wuter  bottle,  may,  without  injuring  the  outer 
tauics,  cause  serious  damage  to  the  deeper  structures.  Temporary  paralysis 
of  tile  sphincter  muscle  of  the  iris  may  cause  a  dilated  inactive  pupil,  whilst 
|iartittl  or  kuinplete  [Miralysis  of  the  ciliary  muscle  may  l>e  evidenced  by  kis*  of 
pofier  of  acc«)mraodation  for  near  vision.  The  iris  may  be  torn  away  from 
•omc  (mrt  of  it^  (KriphemI  attuchmtnt,  leaving  a  spindle-sliapeil  gap,  or  it  may 
be  fiflfiured  radially  at  its  pupillary  nuirgin.  ihr.morrhivj^  may  tJike  place 
into  the  antcrinr  rhumlwir,  the  vitreous,  rtr  the  retina.  Ilirmorrhnge  into  the 
anterior  chamber  {hyfthirma)  is  olteu,  but  not  always,  associated  wuh  inipture 
of  the  iris;  the  hlcod  may  come  from  the  cihary  priK>esseSf  and  finding  its 
way  tbiijugh  the  pupil,  settles  in  the  lower  jjart  of  the  anterior  chamber. 
Ab(K7rpti(m  of  thi*  etiuseil  blood  usually  occurs  rapidly.  Haemorrhage  into  the 
\itreoas  may  t>c  so  profuse  as  to  cause  immediate  blindness.     If  the  pupil  bo 
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(lilntccl  and  lig^ht  fncnssetl  on  to  the  eye  with  a  cooTex  j^Iaaa,  a  rod  miu«  is  seen 
behind  the  lone,  whilst  on  ophtlinlnmsropic  examination  there  is  fontid  to  le 
complete  absence  of  the  normal  red  fundus  reflex.  If  the  amount  of  offoanl 
blocKl  be  small,  it  will  be  recognized  witli  the  ophthalmoscope  as  fine  web» 
floatinp  in  the  vitreous.  Bloo(i  effused  into  the  vitreons  is  n^allr  ab»ort«l 
slowly,  and  Bome  permanent  opacity  may  result.  Hsemorrhage*  into  the 
retina  are,  as  a  rule,  multiple,  and  rarely  of  large  size  ;  they  usnally  disappesr 
qnickly. 

Dislocation  of  the  lens  may  follow  a  blow  on  the  eye,  as  the  reault  of  teaitnjt 
of  the  suspensory  ligament,  the  amount  of  displacement  Miryinj;^  with  tb* 
extent  of  the  rupture  of  Uie  litrament.  In  the  slighter  casi-s  in  which  om 
edge  of  the  lens  is  tilted  forwnrds,  the  nature  of  the  injury  is  recogni2ed  by 
the  pushintr  forwards  of  the  iris  at  this  spot,  whilst  in  its  oppofiitc  port  the 
iris  is  tremulous  on  account  of  the  loss  of  the  support  of  the  lens ;  petululuoi- 
Uke  oscillations  of  the  lens  may  be  observed  when  the  head  is  moved. 

Complete  displacement  of  the  lens  may  occur,  fonvards  into  the  anterior 
chamber,  or  backwards  into  the  vitreous  :  in  the  latter  case  the  whole  iris  ii 
tremulous,  when  the  eye  is  sharply  moved  from  side  to  side.  Aftt^r  complete 
displacement,  the  lens  may  i-cmaia  clear  for  a  long  period,  bnt  more  oflen 
it  sooner  or  later  becomes  opaque.  Dislocation  of  the  lens  forwanJit  ii 
especially  likely  to  be  followed  by  acute  glaucoma.  If  the  case  can  lie  ki'pt 
ander  observation,  it  is  probably  better  not  to  attempt  to  remove  the  dift]oc»(<d 
lens  so  long  as  the  eye  remains  quiet,  bnt  if  the  eye  becomes  painful  and 
injected,  or  if  the  tension  rises,  the  removal  of  the  lens  mnst  be  attemptad. 
The  operation  may  Iw  very  dilHcnlt,  especially  if  the  lens  lie  in  the  '.i'" 
it  should  be  performed  only  in  case  of  necessity,  and  excision  of  th< 
often  ultimately  requirtid. 

Concussion  calarart  is  an  occasional  result  of  a  blow  ou  the  eye,  not  .ic  ':* 
panied  by  a  penetrating  wound,  and  not  causing  dislocation  of  the  leua.    Tbr] 
condition  has  been  shown,  in  some  cases  at  least,  to  be  due  to  rupture  of  tbr 
posterior  |>art  of  the  lens  caj>sule. 

Madnut-nf  of  ffw  retina  may  result  from  bremorrhage  between  the  prtina 
and  the  clmroid.  More  frequently  it  comes  on  slowly  after  an  inter\-al  of  mxt» 
weeks,  and  is  then  prolwbiy  due  to  shrinkage  of  tbc  vitreooa.  The  treatment 
of  this  condition  is  very  unsatisfactory.  Perfect  rest  in  bed  for  some  wc«ltt 
with  Iwth  eyes  bandaged  la  sometimes  followed  by  improvement,  but  Utifi  it' 
rarely  jierrnancnt. 

iivptun'  of  thf  ciutntid  is  accompanied  by  bromon'bage  into  the  vitreous,  and 
it  is  only  afler  the  vitreous  has  cleared  that  the  nature  of  the  injarr  ran  i»c 
recognized  by  ophthalmoscopic  examination.  The  clefts  in  tbc  cboroid  ait 
then  seen  as  white  lines  over  which  the  retinal  vecsels  pass.  They  ait 
generally  near  the  optic  disc,  and  arranged  concentrically  to  iL  The 
progn(«iR  lis  regarrls  useful  vision  is  not  gotul. 

Buptnre  of  tlie  Olobe  is  most  common  in  aged  people  in  wbt>m  (he 
sclerotic  is  rigid,  and  usually  results  from  a  severt'  blow,  as  witJt  Uio  cloMd 
fist.  The  rupture  is  most  common  at  tbc  thinneet  fmrt  <if  the  sclervtio,  that  u^ 
about  four  millimetres  from  the  corneal  margin.  ThrtMtgh  f 
all  of  tbr*  contents  of  the  globe  may  escape,  and  total  dts<-; 
eye  is  an  almc^st  constant  result.  Should  the  conjunctiva  remain  intact,  tttt 
lena  or  iris  may  escape  into  the  subconjunctival  tiaue,  and  the  proapcct  «• 
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slig-btly  more  favotjrable  as  the  interior  of  tbo  eye  is  not  opened  to  the  air. 
In  tho  large  majority  of  cases  immediate  enucleation  of  the  globe  ia  the  only 
treatment.  If  the  ruptnre  be  subconjunctival,  the  case  is  rather  less  hop)eleflB, 
but  exoision  may  be  re<|uired  if  the  eye  btKiomc  shrunken  or  irritable.  If  the 
leas  bo  lying  under  the  conjunctiva,  no  attempt  should  \w.  mwde  to  remove  it 
until  the  wound  in  the  sclerotic  is  firmly  healed,  and  in  somo  case^  it  causes 
no  discomfort,  and  may  l)e  left  to  undei-go  sluw  absorption. 

Penetratiixg  Wounds  of  the  eye-bail  are  all  dangerous  to  sight,  but 
their  severity  varies  with  the  size  and  position  of  the  wound,  and  the 
implication  of  deep  structures,  and  is  much  increased  by  the  retention  of  a 
foreign  body  and  the  introduction  of  septic  matter  into  the  interior  of  the 
globe.  If  the  wound  1ki  large,  escape  of  the  contents  and  hemorrhage  into 
the  eye  may  render  the  case  scarcely  more  favourable  than  one  of  nipture.  A 
small  wound  also  may  be  rendered  very  serious  on  account  of  its  pyositiou.  The 
**  dangerous  area*'  is  a  zone  about  a  (inarber  of  an  inch  in  width  behind  the 
ooroeal  margin.  This  area  corresponds  to  the  position  of  the  ciliary  Ifody, 
«nd  wonnds  of  the  latter  are  especially  liable  to  be  followed  by  shrinkage  of 
the  globe  or  by  sympathetic  ophthalmia.  The  simplest  form  of  penetrating 
fronnd  is  one  in  which  the  cornea  only  is  involved,  and  which  heals  without 
further  complicauon  after  the  escape  of  the  aqueous. 

More  often  the  iris  becomes  entangled  in  the  wonnd.  When  such  a  case  is 
seen  within  a  few  hourd  uf  the  accident  and  the  iris  appears  to  be  uninjured, 
an  attempt  should  be  made  to  replace  it  with  a  fine  probe.  The  eye  should 
first  be  bathed  with  a  weak  solution  of  perchloride  of  mercury  (1  ia  ;$,000), 
and  the  previous  use  of  eserinc  for  half  an  hour  will  aid  reduction  by  putting 
traction  on  the  iris  and  retaining  it  in  position  when  reduced.  If  some  days 
have  elapsed  siuct;  the  acciLlcnc  no  attempt  should  be  made  to  reduce  the 
prolapsed  iris  The  latter  must  then  be  gently  drawn  out  with  fine  forceps  to 
free  ic  from  its  adhesion  to  the  corneal  wound  and  cut  ofT  with  scissors. 
Wonnd  of  the  iris  considerably  increases  the  gravity  of  the  injury,  for  it 
almost  necessarily  involves  wonnd  of  the  lens,  with  resulting  swelling  and 
opacity  of  the  latter. 

The  severity  of  a  penetrating  wonnd  may  be  much  increased  by  the 
retention  of  a  foreign  body  in  the  eye,  an  a<*cident  eei>ecially  frequent  among 
fitters,  riveters,  and  other  workers  in  metal  Careful  examination  of  the 
eye  «honld  be  made  as  soon  as  possible  after  the  injury,  before  the  occur- 
nnoc  of  iritis  or  opacity  of  the  lens  has  perhaps  rendered  examination 
difficult,  .\ftor  having  carefully  examined  the  iris  for  a  wound,  the  papil 
should  be  dilated  with  atropine.  The  relation  of  the  corneal  wound  to 
tltat  in  the  iris  or  lens  may  serve  to  indicate  the  direction  which  tlie  foreign 
body  has  taken.  The  vitreous  and  the  fundus  must  be  successively  iuvesti- 
gated  wili)  the  ophthalmoscope.  The  lower  part  of  the  vitreous  should  be 
axamined  with  great  care,  whilst  the  jiresence  of  a  retinal  h.'emorrhage 
tnay  indicate  the  position  at  which  the  foreign  body  has  struck  the  bsck  of 
the  globe. 

The  chemical  properties  of  any  substance  rettiined  within  the  eye  wili  in 
some  measure  dctcrmino  the  amount  of  irritation  which  it  causes.  Metals 
ore  less  likely  to  Ik^  tolerated  tlian  inert  substances,  such  as  glass  or  atone, 
whilst  an  eye  containing  a  fragment  of  copper  has  an  even  worae  prospect 
Uiaa  one  containing  a  jjiece  of  iron  of  the  same  size,  the  suits  of  Uie  fonner 
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being  more  irritntinff  than  those  of  the  latter.  Before  tlie  ipCrudUBiiOB  «if 
brcGch-loading  ^uns  man^  ejes  wert'  lost  from  injuries  with  fngnwolB  cf 
coj)f>er  pcrpnssinii  caps. 

The  Iiiirhly  albiimiaous  contents  of  the  eye  form  a  very  faTonnibte  •oil  lor 
the  growth  of  pyogenic  orgauisms.  which  have  been  carried  in  by  *  pese- 
trating  body  or  have  subBeijnently  gained  entrance  through  the  voqimL 
Acute  general  supparaCion  (panc}ththalm\ti8)  may  follow  any  pcntsCntiog 
wound  of  the  eye,  but  occurs  most  commonly  after  |>«jrforation  with  wn* 
obviously  foul  instrument,  such  as  a  steel  dinner  fork — a  not  iinoonniiea 
accident  among  children  who  use  a  fork  to  unpick  a  knotted  l>oot*Iare. 

The  suppnrati\*e  process  extends  \ritb  great  rapidity.  app(»ring  first  «i  a 
yellowisli  infiltration  along  the  track  of  the  wound,  and  soon  spcading  into  t4w 
vitreous.  The  arjueons  becomes  turbid,  and  the  wounded  cornea  may 
Iritis  is  always  present,  often  with  hypopyon.  If  there  i*  an  open 
the  pus  may  drain  away  from  it ;  under  other  circums>tancvs  the  sclerotic  may 
give  way,  to  the  great  relief  of  the  patient.  Complete  shrinkage  of  the  gWw 
iubsequently  occurs. 

TfMtment. — When  there  is  no  probability  that  the  eye  contains  a  fordgn 
body,  and  when  the  injury  is  not  so  severe  as  to  neofi-sitate  excision,  the 
wound  and  the  conjtmctival  Har  should  be  thoroughly  cleansed  »ith  a  weak  ub- 
lion  of  {}erchIoride  of  mercury  (1  in  .^.ooo),and  a  compress  applied.  Atropim* 
should  l>e  used  twice  a  day,  aud  leeches  applie<l  to  the  tem|)Ie  if  thejr  is  pain. 
If  the  wound  is  in  the  sclerotic,  the  conjunctiva  should  W  sutured  i*\PT  it,  and 
any  protnuliug  vitreous  cut  off  dose  with  scissors.  The  treatment  of  prolaptrd 
iris  has  been  described  on  p.  821.  Any  case  in  which  the  lens  is  woanikd 
should  he  c;irefully  watched,  lest  the  swelling  of  the  lens  resolt  in  giMieomi. 
The  increase  of  tension  will  be  accompanied  by  great  pain,  and  oftrn  by 
frequent  vomiting.  Prompt  operation  is  required  in  sudi  a  ciisc,  and  *hoold 
consist  in  a  free  incision  through  the  cornea,  and  the  evacuation  of  liw 
softened  lens  with  a  curette. 

When  a  fragment  of  metal  remains  imbedded  in  the  cornea  or  sclerotic,  oo&* 
siderable  dithculty  may  be  cjcperienced  in  removing  it  3  if  in  the  sclerotic  it  ii 
sometimes  n(?ct>»Hary  to  enlarge  the  wound.  If  the  foreign  body  \m  adherent 
to  the  iris,  iridectomy  is  genenilly  the  best  treatnu-'Ut,  the  foreign  body  being 
removed  toirether  with  tlie  damaged  portion  of  iris.  A  |iarticle  of  metal 
lo<lged  in  the  lens  causes  less  irritation  than  in  any  other  j>art  of  tl»e  eye ; 
the  lens  can  sometimes  bo  removed  when  it  has  become  ot)m]Uc  «Hth  tit«  fomgn 
body  w  9itu.  When  the  fragment  lodges  in  the  vitreous  tlic  elccti 
has  been  succcssfidly  ntod  for  its  removal,  but  the  Ciiw  is  always  very 
and  snbwHjuent  pxcisifm  is  often  rcqiifriMl. 

Von-ponetrating  Wounds. — These  are  of  importani'e  only  vhcn  ifae 
^mea  is  involved,  for  wounds  of  the  conjunctiva  heid  readily  enoufb  and 
^ydom  r^uiro  the  use  of  sutures  unless  there  is  obvious  gaping.  CoriMal 
woonda  aasume  a  sptni'ial  importance  from  the  pain  and  discocnfo<Tl  which 
they  cansi',  und  fmrn  the  possibility  of  local  infective  prooeoRGi  ftartiQg  tn 
them.  Vision  may  be  impaired  by  those  which  eneronch  on  ih«  ceDtnU  Kfcion 
or  by  those  which  cause  irregularity  in  the  curve  of  the  (^>mea.  The  ronlt- 
ing  scar  tiasne  may  occasion  a  more  or  less  dense  nebula,  which  may, 
in  the  case  of  children,  completely  disappear  in  (he  course  of  time. 

The  treatment  of  these  simple  corneal  wtmnds  romiiatfl  in  bathing  the 
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with  hot  boric  lotion,  and  the  ut^e  of  utropine  and  cocaine  drops.    A  bandage 
should  be  worn  until  the  repair  of  the  wound  is  couiplete. 

(^ccastonallj  a  Bmall  corneal  woand  or  ahrasion  becomes  infected  and  tfikes 
OD  an  nnhealthy  action.  An  nicer  results,  which  tends  to  spread  on  the 
cornea,  first  in  one  direction  and  then  in  another  (serpiginous  ulcer).  Pus  in 
Uie  anterior  chnrnljer  (hypopyon)  and  iritis  are  very  frequent  accompaniments 
of  this  form  of  ulcomtion.  Treatment  must  be  directed  to  the  arrest  of  the 
process  of  ulceration,  and  this  can  us  a  role  be  best  done  by  the  application  of 
the  nctna!  tMUt'Tv  tf>  the  spreading  margin. 

Syupathetic  Ophthalmia. — A  perfonition  of  one  eye  by  wound  or  tdcer- 
ation  is  occasi(m;»lly  followed  by  a  dcstrurtive  form  of  influramution  in  the 
other  eye.  This  so-called  **sympathetic  ophthalmia"*'  nftect.i  primarily  the  ciliary 
lM>dy  aud  iris,  and  though  ofteu  insidious  in  its  onset,  tends  to  cause  sevctv 
ilomage  or  destruction  of  sight.  It  is  especially  likely  to  follow  [)erforating 
wooiids  of  the  "dangerous  urea  "  or  those  involving  the  iris  ( p.  82: 1 ).  The  interval 
which  may  elapse  between  the  injury  of  one  eye  and  the  onset  of  inflammation  in 
the  other  varies  greatly, but  is  probublv  never  leas*  than  two  weeks.  The  patholog)' 
or«ymi»uthetic  ophthalmia  is  doubtful,  but  the  crtmdition  probably  results  from 
the  extension  of  some  specific  micro-organism  from  one  eye  to  the  other  along  the 
lymph  channels  of  the  optic  nerves.  It  is  the  ixwsibility  of  its  occorrence  which 
gives  such  a  grave  importJince  to  the  decision  whether  to  preserve  or  excise  n 
wounded  eyu  ;  ami  for  the  same  reason,  an  eye  containing  a  foreign  body  can 
feldom  l)e  lefi  with  safety.  Hymfwthetic  inflammation  is  sometimes  preceded  by 
u  condition  known  as  ftjmjHithtUic  ii-ritation;  the  eve  is  the  scat  of  ueuralgicpain. 
ja  intolerant  of  light  and  tires  readily  in  attempts  to  read  or  do  near  work. 
Amongst  the  earliest  signs  of  sympathetic  ophthalmia  are  turbidity  of  the 
nrjUL-ous  with  the  dejiosit  of  fine  df)t8  on  the  posterior  surface  of  the  cornea 
(kcnilitis  punctata) ;  aker.itiou  in  the  colour  of  the  iris  and  defective  action 
of  the  pupil  :  deep  injection  of  the  ciliary  region  of  the  sclerotic  ;  hazincas  of 
the  vitreous  ;  and  neuro-retinitis.  These  amditions  may  be  recovered  from. 
but  as  a  rule  the  inflammatiou  of  the  iris  and  other  structures  progresses  nntil 
sight  is  destroyed. 

Trtainitni. — The  onset  of  tiyinpaihfik  irriialion  is  nn  indicnti(m  for  the 
immediate  excision  of  tlie  exciting  eye.  If  tlie  signaof  sympathetic  ophthalmia 
are  prannt  the  eicitiug  eye,  if  blind,  should  be  excised,  bat  if  it  still  retains 
any  power  of  useful  vision,  this  should  not  Im*  don<'  as  tliis  eye  may  eventually 
prove  the  better  of  llie  two.  In  any  case  excision  of  the  exciting  eye  seldom 
ban  any  marked  effect  upon  the  inflammation  of  the  sympathising  eye  ;  and 
thi^  in  spite  of  the  fact  that  if  done  sufticiently  early  the  operation  would  have 
allof^tbcr  preveutid  it. 

The  constitutional  frcattnent  nstinlly  adopted  consist*  in  the  administration 
of  mercury,  which  iit  known  to  be  of  undonbted  utility  in  otlier  funns  of  iritia. 
AtMpinr  should  Im;  u«rd  locally,  and  the  application  of  leeches  to  the  temple 
njlievi.-js  the  yaxw.     lioth  eyes  should  he  kept  bandaged. 

Ex(l»lON  UK  THE  EvE-HAl.i.. — This  if  under  favourable  conditions  a  simple 
operation,  but  wuue  difficulty  nuiy  be  nut  with  if  the  glok*  is  collapsed,  or  if 
the  aurrounding  tissue  w  mlherent  from  previous  inflammation. 

The  instnimenfs  re^iniretl  are  a  spe^'ulum,  tivatioti  fon-eps,  strabismus  hook. 
a  pair  of  small  bluut-poiutod  scieaors  for  dividing  the  conjunctiva  and  muades. 


824     INJURIES    OF    THE    FACE   AXD    ADJACENT    PAHrS. 

and  a  strongor  pair  of  scisaorB,  curved  on  the  flat,  for  cutting  the  optic  zkrrv 
(Fig.  319). 

Having  inserted  the  speculum,  the  Surgeon  picks  up  the  c<»njnncliva  trilh 
forceps  close  to  the  corneal  margin,  and  often  cutting  u  amull  op^'oing  iu  ii 
with  the  scissorR,  divides  it  completely  round  as  near  tbo  corner  as  pfjwiUe. 
The  capsule  of  Tenon  is  next  opened  by  cutting  back  l>etwoen  ilie  position  of 
any  two  o{  the  recti  muBcies,  keeping  close  to  the  globe.  By  now  paflsing  th« 
strabismus  hook  along  the  track  of  the  scissors  and  sweeping  it  gently  over  the 
surface  of  the  sclerotic,  the  muscles  can  be  picked  up  in  succession  and  divided 
on  the  hook  close  to  the  sclerotic^  It  is  immaterial  where  the  opening  in  the 
capsule  is  made,  hut  a  convenient  spot  is  to  one  side  or  other  of  the  inferior 
rectus,  and  from  this  opening  the  opemtor  divides  the  muscles  in  whichtver 
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order  is  most  convenient.  The  optic  nerve  is  next  cut  through  with  the  carved 
acissors,  which  are  passed  backwards  with  the  blades  closed  nniil  tbe  opcio 
nerve  is  felt.    Any  remaining  structures  may  be  divided  elctse  to  Uie  globe. 

A  compress  should  be  6rmly  applied  with  a  bandage  for  a  few  boars,  afUt 
which  a  light  pad  of  antiseptic  gauze  or  wool  is  sutHcient,  At  each  dranog 
the  lids  should  be  separated  and  the  orbit  irrigated  with  tepid  merotiriAl  or 
boric  lotion. 

Mouth. — Wounds  of  the  mouth  are  seldom  met  with,  except  as  the  venlt  of 
gunshot  violence.  The  amount  of  injury  done  to  the  soft  structure,  however 
great,  is  usually  only  secondary  to  the  mischief  that  results  to  the  brain,  spinal 
cord,  jaws,  and  skull*  and  must  of  course  l}e  tlealt  with  on  tho  ordinaiy  prin- 
ciples of  treatment  of  gimshot  and  lacerated  wounds. 

TosouE. — Wounds  of  tho  tongue  usually  occur  from  it*  tip  or  ndca  btfaig 
caught  between  the  teeth  during  an  epilepric  lit.  They  have  Imen  knowB  to 
hi  inflicted  by  iuKane  patient^i,  iu  attempts  to  excise  or  to  bite  off  this  or^ran. 
Should  the  bscmorrbage  be  free,  it  can  be  restrained  by  the  applicaiiou  ot  a 
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ligature,  or  by  torsion.  The  raw  surface  should  then  be  well  dusted  with 
iodoform.     These  wounds  often  nssume  a  sloughy  api>earance  for  u  few  days  ; 

tthcy  then  dcait  up,  and  gniuulate  healthily.  It  iu  useless  to  bring  tlie  ed^es 
Utgether  by  suture*;,  which  rtudily  cut  out.  If,  however,  a  large  portion  of  the 
tip  be  nearly  detached,  it  must  be  supported  iu  this  way  ;  but  the  sutnrc«» 
which  should  be  of  silkworm-gut  or  silver  wire,  must  be  thick  and  passed 
deeply.  Pieces  of  tobacco-pipe  are  occasionally  driven  into  and  broken  off  in 
the  snhstnuco  of  the  tongue,  and  they  either  give  rise  to  very  free  hipmorrhoge, 
or  the  wonnd  may  close  and  heal  over  the  foreign  body,  the  existence  of  which 
may  not  be  known  to  the  patient.  In  u  case  of  this  kind,  iu  which  a  man 
complained  of  much  pain  anti  stiffness  in  the  tongue,  with  difficulty  in  degluti- 
tion, I  found  a  hard  swelling  towards  the  base  of  the  organ  ;  on  cutting  down 
upon  this  I  extracted  three  inches  of  the  stem  of  a  clay  pipe,  which  bad 
been  lodged  there  for  several  months. 

The  Palate  and  tlio  Phaeyni  are  sometimes  lacerated  by  guushot  injuries 

of  the  mouth ;   or  the  wound  may  result  from  something  that  the  patient 

happens  lo  have  between  his  lips  being  driven  forcibly  backwards  into  his 

K  month.    Thu&,  a  ti»bacco-pipc  may,  by  a  blow  on  the  face,  be  driven  dei'ply 

K  iato  tbe  suhritance  of  the  tonsil,  or  perhaps  into  the  pharynx,  wounding  und 

BUging  behind  the  arches  of  the  palate  ;  it  generally  breaks  off  short,  and  the 

BnlngmcDt  that  is  left  in  gives  rise  to  an  abscess,  and  perhaps  to  ulceration  of 

vaflsels,  and  fatal  secondary  hsemorrhage.     In  a  case  that  was  under  my  car« 

some  time  ago.  the  soft  palate  was  nearly  detached  from  the  palate  1x*ne8  by  a 

deep  transverse  wound,  caused  by  the  end  of  a  spoon  having  been  forcibly 

driven  into  the  month ;  good  union  took  place  eventually,  the  parts  having 

been  stitched  together  by  a  few  [loints  of  suture.     In  some  rare  cases  the 

internal  carotid  has  hceu  wounded  from  inside  the  mouth. 
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INJURIES   OF    THE    THROAT.    ASPHYXIA. 


INJURDES    or    THJB    IiARTNX    AND    TRACHEA. 

Fracture  of  the  Cartilages  of  the  Larynx.— The  cartilages  of  the 
larynx  may  be  brokeii  and  displaced  by  violent  blows  or  by  a  squeeze,  the 
fractore  in  some  cases  taking  place  transversely,  in  others  longitudinally. 
Digital  examination  will  at  once  detect  the  nature  of  the  injury.  There 
is  superficial  extravasation  of  blood,  with  pain  and  difficulty  in  breathing, 
speaking,  and  swallowing.  In  some  cases  there  is  spitting  of  blood  with 
<x)ngh.  Fracture  of  the  larynx  is  an  extremely  dangerous  injury.  Durham 
has  collected  69  cases  of  which  53  died.  The  great  danger  is  from  asphyxia, 
ivhich  may  occur  immediately  as  a  direct  consequence  of  the  displacement 
due  to  the  fracture,  or  may  come  on  at  a  later  period  as  the  result  of  in- 
flammatory swelling.  In  some  cases,  simple  concussion  of  the  larynx  without 
fracture  has  been  known  to  prove  fatal,  apparently  from  shock.  Should 
Kymptoms  of  serious  dyspnoea  appear,  tracheotomy  must  be  performed  without 
delay ;  if  not,  attention  to  position  and  support  of  the  injured  parts  will  suffice. 

Wounds  of  the  Throat. — These  are  of  great  frequency  and  importance, 
implicating,  as  they  do,  some  of  the  most  important  organs  in  the  body.  They 
may  be  divided  into  three  categories  : — 

1.  Those  that  do  not  extend  into  the  .\ir-  or  Food-passajjes. 

2.  Those  that  implicate  the  Air-passage,  with  or  without  injury  of  the 
(Esophagus. 

3.  Those  that  are  accompanied  by  injury  of  the  Spinal  Cord. 

These  injuries  are  most  commonly  suicidal,  and  may  be  inflicted  with 
every  variety  of  cutting  instrument ;  except  where  the  spinal  cord  is  injured, 
which  must,  in  cases  of  suicide,  be  the  result  of  gunshot  wound,  and  is  neces- 
sarily fatal.  Though  incised,  they  are  often  jagged,  and  i)artjike  somewhat  of 
the  character  of  lacerated  wounds,  with  great  gaping  of  the  edjros. 

1 .  WouiLcU  not  extending  into  the  Air-  or  Food-passages. — In  these 
there  is  verj*  free  and  even  fatal  hiemorrhage,  and  this  sometimes  though 
none  of  the  larger  arterial  or  venous  trunks  have  been  divided  ;  the  blood 
flowing  abundantly  from  the  venous  plexuses  or  from  the  thyroid  body 
when  the  wound  is  low  down.  If  the  larger  arteries  be  wonfided,  as  the 
carotid  and  its  jirimary  branches,  the  haemorrhage  may  be  so  abun<knt  as 
r,o  cause  almost  instantaneous  death.  Another  source  of  danger  in 
these  cases  proceeds  from  the  admission  of  air  into  the  veins  of  the  so-called 
"dangerous  region*'  of  the  neck.  For  this  a  free  wound  is  by  no  means 
necessary,  as  is  proved  by  a  remarkable  case  that  occurred  some  years 
ago  near  T^ondon,  in  which  the  introduction  of  a  seton  into  the  fore  part  of 
the  neck  was  followed  by  death  from  this  cause. 
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L  Wounds  of  the  inu-mal  jiisriilar  vein  are  nooeflsarily  very  dnnireron!*.  There 
"bnotonly  theordiimry  risk  of  priman.' hjEmnrrhajj^e  from  a  vessol  of  sncb  larir<' 
WW,  but  t)it'  B|)eoinl  danger  of  tlie  introduction  of  air  inti-»  it ;  should  those 
evils  be  safely  passefl,  the  secondary  ones  of  recuirent  hromorrhacre,  diffuftc 
inflammation,  and  pyjpmia,  may  still  hare  to  be  encountered.  Lijfutnre  of 
the  vessel  above  and  W\tm  the  wound  in  it,  exactly  as  if  it  were  an  artery  that 
had  been  o|>oned,  is  the  only  coarse  that  can  safely  be  pursue<l,  unless  the 
opening:  Y*c  merely  a  puncture,  when  it  may  he  picked  up  and  tied  without 
oocludinjET  the  lumen  of  the  ves.'vl.  Id  one  cAse.  I  saw  and  heard  air  enter  the 
vein  as  it  was  heinjr  raised  for  the  passage  of  the  lijfatnre,  bnt  the  patient  made 
n  tjuick  recovery. 

The  large  uenes,  such  as  the  vagus  and  phrenic,  can  scarcely,  in  a  snioidnl 
wound,  be  divided  without  fatal  injury  to  the  neighbourinf:  vessels,  but  they 
may  be  injured  by  sUhs  or  tjunsliot  wounds.  The  division  of  the  nerves  on 
one  side  only,  or  even  of  one  of  them,  may  l:te  fatal  in  man,  by  interferinif  with 
the  proper  perfoiiunnfc  of  the  restpiratory  »ct.  In  a  case  with  which  I  am 
BoqnBiuted.  in  whi«h  the  phrenic  nerve  was  divided  durin*:  lii^ainre  of  the  sub- 
clavian artery,  deutli  resulted  in  a  few  days  fntm  con^restion  of  the  lun.?s. 
Sadler  lias  luiwever  recorded  a  case  of  division  of  one  pncumogngtric  in  a 
puncturtn]  wound  in  which  recovery  took  place  without  Berious  symptoms. 

In  the  Treatment  of  wounds  of  the  neck  of  this  cate^roi-y,  the  principal 
points  to  be  atteuded  to  arc,  iu  the  firet  place,  the  arrest  of  luemorrhage  by 
the  ligature  of  alt  Met^din'/  vessels,  whether  arterial  or  venous  ;  and,  secx)adly, 
bringinir  together  the  Vips  of  the  wound.  This  i*  best  done  by  the  ase  of 
sutures  and  by  position.  A  rucent  clean-cat  wound  of  the  throat  of  this  class 
may  as  a  rule  be  safely  closed  with  fiutures,  and  thus  primsry  union  obtained. 
If  the  wound  is  lrun-'*VL'rse,  the  head  should  be  fixed,  with  the  chin  almost 
jlouching  the  sternum,  and  n^tained  in  this  posture  by  tapes  pjiKsinf^  from  a 
nightcap  to  a  piece  of  Imudn^e  feed  round  the  chest.  I  have  had  under  my 
care  one  case  in  wliich,  owintr  to  the  projection  and  mobility  of  the  laryux»  the 
wound  did  not  unite,  :i  larsre  and  deep  pip  being  left,  which  required  a  series 
uf  plastic  operations  in  order  to  effect  its  closure- 

2,  Wounds  impUcatinif  the  Air-paasa^e.— Wound  of  the  air-passa{^  is 
common,  aiid  is  nxeiied  iu  fiuifi<l:il  altenii>ts  by  the  air  beinij  heard  and 
i»en  to  bubble  in  and  ont  of  the  wound  durinf^  respinition.  These  wounds 
vary  much  in  extent.  fr(»m  n  small  pumHure  with  the  pf»inr.  of  a  pf-nknife  to  a 
rut  eitcndinjr  complelfly  across  the  throat,  and  even  noti'liine  the  vertebnc. 
They  an*  frequently  eoniplicated  with  injuries  of  the  larger  vessels  and  nerves, 
and  sometiuies  with  \v<iund  of  the  osophaj^ns.  M'Wt  commonly  the  cut  is 
made  hi^h  up  in  the  neck  ;  for  the  suicide,  thinking  that  it  is  the  opening 
into  the  air-]>ussiige  thitt  destroys  life,  draws  the  razor  at:pit«s  that  part  of  the 
thnmt  wh^re  tliia  is  most  prominent  and  easily  r.^ached  ;  imd  thos,  tlirongh  not 
wounding'  ih'-  Inr/er  v*--  h  are  saved  by  the  projection  of  the  larynx, 

he  fre«|ncntly  tail^  iti  um  i  i','  his  object. 

The»tL*  wounds  ucour  in  four  situations :  above  the  !Iyoid  Bone  ;  in  the 
Thyro-hyoid  Spnrr  ;  through  tlif*  Liirynx  ;  and  throu«jh  the  Trachea. 

The  wound  may  U'  made  above  the  Kyoid  Bone,  the  cut  extending  into 
the  mouth  and  wounding'  the  rout  of  the  ton;^ac.  A  wound  in  this  situatirm  is 
usually  attended  with  much  ha>nioiThagt* :  and  there  isgrcat  tmnblcin  focdinK 
the  patient,  lis  the  power  of  swallowing  is  completely  loat.  m 
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The  wouud  may  bt*  inflictc<l  iu  the  Tliyro-hyoid  Space,  Inyinc  the  phnrynx 
open,  but  being  altof^tther  al»ove  chu  luryux.  This  is  the  most  common  sittmtion 
for  snicidttl  HtU-inpts.  Iu  luuuy  ca«t>8,  the*  iuciaion  is  carried  so  low  a»  to  alia^i: 
off  or  partly  dytach  the  epiglottis  aud  the  fold«  of  mum>u8  luombrane  ar>und 
it.  In  other  cases,  the  edges  of  the  glottis  or  the  arytssnoid  cartilages  arc 
injured,  the  cut  cxtendiug  back  to  the  bodies  uf  the  rertebnc.  M^g  al«o 
Diere  is  great  difficulty  iu  swallowing  and  great  risk  of  the  sudden  8ijj*cf- 
ventiou  of  ccdema  of  the  glottis,  and  consoqueut  suffix-ation. 

When  the  JLarynx  is  wounded  the  incision  is  usually  transverse  ;  but  I 
have  seen  a  longitudinal  cub  made  through  the  larynx,  splitting  the 
thyroid  aud  cricoid  cartilages  pcqiendicularly.  In  these  cases  of  wounded 
larynx,  there  is  great  danger  of  the  blood  from  the  superlicial  parte  trickling 
into  the  air-passage  and  asphyxiating  the  patieut,  and  of  inilammalioD  of  bbe 
bronchi  and  lungs  supervening  at  a  later  period. 

Wounds  uf  the  Trachea  are  not  so  common  as  those  of  the  larynx,  from 
which  they  differ  but  little  in  the  attendant  dangers. 

The  (Esophagus  irf  seldom  wounded,  and  such  wonnds  atill  more  turely 
come  under  the  c^re  of  the  Surgeon,  as  the  ]mrt  can  be  I'cached  only  through 
the  trachea  by  a  deep  cnt,  which  will  proliably  implitMite  the  large  Teiaels.  The 
ODSopImguH  has  ulso  been  wounded  from  within  in  performing  the  feat  of 
"  sword -swallowing." 

Effects. — There  are  various  soaroes  of  danger  in  wounds  of  the  aeok 
implicating  the  air-passage.  The  fuanorrluuje,  whether  it  proceed  from  soy 
of  the  larger  trunks,  or  consist  of  general  oozing  from  a  vascular  surface,  may 
prove  fatal  either  directly  by  the  amount  of  blood  lost,  or  indirectly  in  con»c- 
qnence  of  the  bl<x>d  trickling  into  the  air-tube,  and  producing  suffocution. 

Asphyria  may  supervene,  either  in  the  way  already  mentioned,  or.  when  the 
wound  has  been  inflicted  above  the  larynx,  from  the  occurrence  of  oedema  of 
the  glottis.  It  may  likewise  occur  when  the  extenial  opening  is  very  small. 
and  occasionally  happens  suddenly  when  the  wound  is  nearly  closed. 

Another  source  of  danger  is  the  loss  of  the  jiaiural  srtmbilily  of  £/u*  glottis,  in 
consequence  of  which  it  no  longer  contracts  on  the  application  of  a  Btimoloa. 
Hence  food  taken  in  by  the  mouth  may  pass  into  the  larynx  and  appear  a( 
the  external  wouud,  thuugh  neither  the  pliur)iix  nor  the  CDSOphagns  has  be«o 
wounded.  This  I  have  obsen'ed  in  many  cases  of  cut  tlu^oat  :  hence  the 
presence  of  food  in  the  wound  cannot  in  all  ca^s  be  cousiden^d  an  evidence 
of  injury  to  the  food  passage.  In  some  cases  this  may  be  due  to  wound  of 
the  snperior  laryngeal  nerve,  but  it  quite  as  frequently  occurs  in  ca»*s  in  which 
it  is  certain  that  this  nen'e  is  uninjured.  It  is  then  a  bad  sign,  and  is  ncvw 
met  with  until  a  semiasphyxial  condition  has  come  on.  by  which  nervuAi 
irritubihty  is  blunted,  or  until  inflammation  has  been  set  up  at>out  the  rims 
glottidis,  giving  rise  to  so  much  swelling  as  to  interfere  with  the  naioial 
action  of  the  muscles,  and  to  deaden  the  perception  of  the  part  to  the  oonUOi 
of  a  foreign  b<tdy.  In  these  cases  also  the  sensibility  of  thr  air*pMSige 
generally  is  much  lowered,  so  that  mucu«  accumulates  in  th>   '  -t  to 

a  dangerous  extent,  the  patient  not  feeling  the  necensity  for  < : ,  .  lud 

often,  indoed,  having  much  difKculty  in  empt)^ug  liis  chest;  hia  effoilH  at 
clearing  the  bronchi  being  reduced  to  a  forced  expiration,  as  a  true  oongfa  b 
impossible  while  the  wound  is  open  betow  the  glottis. 

The  occurrence  of  brontkiiis  and  Beptie  broncho-pneumonia  is  a  fnqaeai 
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cwue  of  dcAth  in  pntictits  who  survive  the  immedioto  effects  of  the  wound. 
This  is  dnc  in  many  caspg  partly  to  the  direct  adiuiRsion  of  cold  air,  without 
itH  bcini;  wiirmt'd  by  passing  through  tho  uasnl  cavities.  Imt  much  mure  often 
it  results  frum  the  luhalutitm  of  tho  septic  discharges  from  the  wunnd.  At 
the  i>o^t-mur{pm  examiuution  of  tliese  cases  the  bronchi  ore  found  intensely 
injected  ;  the  Itiiji^  are  as  a  rule  swollen  and  oedematous  throughout,  and 
here  and  there  pntchcs  of  consolidation  will  be  felt  On  cuttiu^^  into  these 
they  will  be  breaking  down  and  softening  in  the  wntre,  sometimes  forming 
cavities  almost  like  uliscessefl.  They  <liffer,  howevtr,  from  the  secondary 
abscessee  of  pyivmia  in  iK'ing  scattered  through  the  lung  and  not  specially  on 
the  Borfaoc  ;  und  if  n  patch  be  found  in  an  early  stagc^  it  will  be  seen  that 
there  is  no  hemorrhagic  infarct  preccdinie:  the  soflcning,  but  that  the  air- 
vesicles  are  distended  with  opaque  puriform  secretion,  and  that  the  cavities 
are  formed  by  the  coalescence  of  the  distended  air-vesicles  through  destniction 
of  their  walls.  The  pathology  of  the  process  seems  to  be  that  septic  matter 
fp:»m  the  wound  is  inhaled  and  lod^res  in  the  smaller  bronchi  where  it  sets  up 
acute  purident  catarrh  with  decomposition  of  the  secretions.  The  decomposing 
secretions  excite  inflammation  termijmiinjr  in  jrangrene  of  the  sarroaudin^* 
tissue  of  the  lung.  In  some  cases  extensive  ai^as  of  the  long  may  thns 
become  piu*,'ronon8. 

The  tlfjfrrsHfti  nwnUif  condiiion  of  the  patient  also  is  nsnally  unfavotirable  to 
recovery  when  the  wound  is  suicidal. 

Tteahiient. — The  same  general  principles  apply  as  in  the  management 
of  those  wounds  of  the  thn>at  that  do  not  open  up  the  mticons  canals  in 
this  region.  Hiemorrhage  must  W  arrested  Ijy  ligature  of  all  the  bkrding 
vessels,  wbetlier  arteries  or  vein?,  su  that  no  oozing  or  trickling  into  the 
wound  may  take  place.  In  some  cases  the  bsemorrhage  consists  principally  of 
general  venous  oozing  which  cannot  be  stopped  by  ligature,  the  patient 
drawing  a  large  '|uantity  of  blood  into  the  air-passage  through  the  wouud. 
In  these  circuinstim<*es  I  have  found  it  useful  to  introduce  a  lar^e  silver  tube 
into  the  aperture  in  the  windpipe,  and  to  plug  the  wound  around  it.  As  soon 
as  the  blee<ling  has  fairly  cease<].  the  plugs  and  the  tube  must  be  removed. 

It  has  long  been  a  recognized  nile  not  to  close  wounds  of  the  throat  of  this 
category  with  sutures,  except,  perhaps,  at  the  angles.  In  this  way  the  risks  of 
an  accumulation  of  coagula  in  the  wound,  aud  more  especially  the  burrowing 
of  septic  matter  between  the  deep  cer\ical  fascia,  arc  effectually  prevented. 
With  improve<l  methods  of  the  treatment  of  wounds  this  rule  cannot  now  be 
considered  an  absolute  one.  Morris,  PoUartl,  and  others  have  recorded  caaefl 
tvhich  show  that  with  clficient  antiseptic  precautions  even  an  extensive  wound 
of  the  throat  may  he  accurately  closed  with  sutiin'S,  and  thns  primary  miion 
!ibtaine<l.  The  wound  in  the  air-tube  mu^t  tiret  1«_-  carefully  united  with 
tit»e  silk  sutures,  and  it  may  1m:  advisable  to  bring  together  the  divided 
muitcleaaud  fascia  with  bnried  sutures  before  finally  closing  the  skin  wound, 
Provisitui  for  drainage  will  usually  be  rcfjuired.  This  mode  of  treatment  i«, 
however,  juslifieil  only  when  the  Surgeon  is  able  to  carry  out  all  tho  details  of 
the  antiseptic  method  ;  under  other  circumstam^s,  the  rule  of  leaving  the 
wound  widely  o|»cu  shuuld  Ix'  followed.  If  tlie  trachea  has  been  ct>mpletelv 
cat  ftcrom  it  is  always  advisable  to  insert  a  stitch  in  each  side  of  the  tul>e,  in 
order  to  prevent  the  wide  separation  of  tl»o  two  portions  that  would  otherwise 
tike  ploce,  owing  to  the  great  mobility  of  the  laiTnx  and  up]K'r  end  of  the 
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wiad[>ipG.    The  lieud  must  be  kept  lu  a  Uuxed  p^isitiou  bj|r  the  use  of  fipiVH 
described  on  p.  >f:f7.  1 

In  onler  to  Icstien  the  liability  to  inflammation  of  thv  \wx\^  the  patieutl 
abonld  be  put  into  a  rrv)m,  the  temperature  uf  which  in  raised  to  abooi 
70°  Falir.  A  piece  uf  lightly  I'ohied  gauxe,  acting  as  a  filter,  should  t»e  laid 
over  tlie  wound  if  thiu  has  l>eeu  left  open,  and  as  stiuu  as  the  cut.  surfaoct 
bej^in  to  f^rauuiate,  the  edges  of  the  wound  may  be  bnm^lit  intf)  apposition 
by  strips  ol'  phister,  aud  a  <x>mpres8  if  necessary.  Durinjr  the  treatmenu  the 
principal  dani^er  proceeds  Iniui  iuflarntnutory  uDections  uf  the  chest;  tbeae 
must  accordin«:ly  be  cuUDterncted  by  the  tenijieratui'e  iti  ulijcli  the  (uitieDt  H 
placed,  and  by  miikin^  every  effort  to  prevent  a.s  fur  us  |«is*iiUle  the  noouiiui* 
labioQ  of  decomposing  discharges  al>out  the  wouud,  for  wliich  purpose  iodoform 
is  most  useful.  It  must  be  rcmemhei^d  that  the  mcTita)  depressioD,  and  (he^ 
bodily  exlmustion  fn)m  loss  of  blood,  that  ure  common  in  the«e  coaee,  do  nol 
allow  of  any  lovverin*;  treataient. 

The  administratigzi  of  food  always  requires  much  attention.  As  a 
gnnei-al  nik%  the  }xitieut  should  be  kept  on  a  uourisliing  diet,  with  a  mode- 
rate  allowance  of  stimulants.  If,  as  not  uncommonly  happens,  the  food- 
passage  be  opened  in  consequence  of  tlie  wound  extending  int4}  the  mouth,  the 
pharynx,  or  the  oesophagus,  it  is  of  course  inijiossible  for  the  patient  to  swallow, 
aud  the  udoiiinstraLion  of  nourishment  becomes  very  ditficult.  It  is  lic4i 
acc*implished  by  means  of  a  gum-elustic  catheter  jmssed  llirough  the  mouth 
iDtobhe  gullet  or  stomach.  This  is  easier  than  passing  the  instrument  throng 
the  nose,  and  much  Ixtter  than  introducing  it  through  the  wonnd.  In  thii 
way  a  pint  or  more  of  the  strongest  beef-tea  or  souyt,  mixed  with  two  nr  thrw 
eggs,  and  having  an  ounce  or  two  of  bnindy  added  to  it,  shtinld  be  injected 
regularly  night  and  morning,  until  the  patient  is  able  to  swallow.  In  thosr 
cases  iu  wliich  ttie  wound  is  above  the  hu'ynx,  there  is  OL*ca&ifinal  dancer  of  the 
supervention  of  (jedema  of  the  glottis  ;  should  thin  uccur,  tracheotomy  may  le 
necessary. 

As  consequences  of  wounds  of  the  throat,  we  ixxasionally  tind  stnctoiv  of 
the  trachea,  or  aerial  fistula.  If  the  vocal  cords  have  been  iujnnxl,  lo«s  of 
voice  may  tlillow. 

Aerial  Fistula  may  sometimes  form  owing  to  the  skiu  doubling  in  and 
becoming  »dl»n*ni  to  the  edges  of  the  wound  in  the  air-tul»e,  and  most  fre- 
queully  occun*  when  tlio  cut  is  in  the  thyro-hyoid  bTwce  ;  adhesion  uUcin^ 
place  between  the  inverted  integuments  and  the  os  liyoides  above,  and  the 
surface  of  the  thyroid  cartilage  below.  The  sjime  miiy  occur  in  Uie  crioo- 
thyroid  space,  and  inileed  at  any  part  of  the  larynx  that  has  beea  o^ietied. 
When  this  hapiieus,  the  fistula  tends  tn  remain  patent,  lu  these  rirctrai- 
stances,  1  have  found  lite  following  operation  successful. 

The  edirr-s  of  the  fistukuis  opening  having  been  fn-ely  pan-*!,  and  the  knife 
passeii  under  them  for  some  disunco,  ^<>  as  to  detach  them  from  the  subjaoeni 
parts,  a  vertical  incision  is  made  through  the  lower  lip  of  the  opening,  «o 
aa  to  split  it  downwiu'ds.  Two  points  of  suture  are  then  inseTttxl  intn  «»rb 
side  of  I  lie  hurir^Mittd  incisions,  bringing  their  edges  into  i*onturt,  bui  th^ 
vertimi  cut  i#  k/i  Jnr  ffir  disfliarges  and  mucus  to  drain  thn»ugh,  and  for 
the  expired  air  to  csciifN.-,  lest  emphysema  occur.  Tiitess  this  outlet  be 
atTorded.  the  fluids  will  bnrst  through  the  sutures,  and  thus  destroy  nnion  (>f  \ 
cbe  edges.  { 
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H  It  is  not  in  every  cuse  that  on  aerial  fistula  can  safely  be  closed.  In  surae 
Vinhtanccs  the  larynx  iK-ixunes  contracted  cither  by  druwinii:  in  of  the  wound,  or 
by  tbickeuini;  of  the  mucous  membrane  above  the  artiticial  ofieninu:  to  such 
an  extent  that  the  fistula  becomes  essential,  for  the  purposes  of  respiration. 
In  such  circumstances,  any  attempt  at  closing  it  will  l>c  followed  by  symptoms 
of  impending  asphyxia  ;  and  it  may  l>e  uectasary  to  leave  the  opening  free,  or 
wen,  as  hapj>ened  in  a  cn«e  under  my  care,  in  which  an  opening"  was  left  in 
the  crico-tbyroid  membrane  of  a  girl  who  had  attempted  suicide  by  cutting 
her  throat,  to  enlart^e  the  opening  and  introduce  a  bitver  tube.  lutiiljaiion  of 
the  larynx  (sec  Chap.  LVllI.)  is  a  mode  of  treatment  which  should  be  ^ven 
B  trial  in  such  cases. 

Foreign  Bodiss  in  the  Aik-Passaok. — A  great  variety  of  subsciuieee 
have  been  fouud  in  the  air-pa^sa^e  :  such  as  nut-aheUs.  l>eans,  cherry-stones, 
teeth,  meat,  money,  buttims,  pins,  fish-bones^  bullets,  pills,  pebbles,  and  pieocs 
of  wiMxi.     These  foreign  bodies  are  not  introduced  into  the  air-pjissag-e  by  any 

teflon  of  deglutition,  for  no  substance  can  be  awallotceti  through  the  glottis. 
They  are  inhaled;  thus,  if  a  person,  whilst  holding^  anything  in  his  mouth, 
make  a  sudden  inspimtiitn,  the  current  of  air  may  draw  it  between  the  li|)a  of 
the  dilut<.'d  glottis  into  the  larynx. 

The  symptoms  vary,  according  to  the  situation  in  whielj  the  foreign  body  is 
^  lodged,  its  nature,  and  the  time  that  bus  elapsed  since  the  occun'ence  of  the 
Hftccidont.  The  foreign  body  may  lodge  in  one  of  the  ventricles  of  the  larynx  ; 
^  if  light,  it  may  remain  iu  tiie  iraibea,  and  be  carried  up  and  down  by  the  move- 
ment of  the  air  in  expiration  and  in8j>iratickn  ;  if  too  heavy  for  this,  it  will  fall 
into  one  or  other  of  the  primary  divinions  of  tlio  trachea,  and,  sb  Aston  Key 
bss  observed,  will  most,  commonly  be  found  in  the  right  bronchus.  The 
explanation  of  this  has  been  pointed  out  by  ^viny*  who  states  that  on  muking  a 
tnnsverse  section  of  the  trachea,  and  taking  a  bird's-eye  view  of  the  bifurca- 
tion, the  septum  will  be  seen  to  be  considerably  to  the  k'ft  of  the  middle  line  ; 
and  further  it  hae  Ikjcu  shewn  by  Aoby  thut  the  right  bronchus  is  in  a  more 
diiTCt  line  with  the  trachea  than  the  left.  The  greater  size  of  the  right 
broQchns  would  also  favour  the  entrance  of  a  foreign  body  into  it.  If  tfae 
suhstimce  be  small,  it  may  pass  into  one  of  the  secondary  divisions  of  the 
bronchi  ;  and,  if  it  continue  lodged  here  for  a  sufficient  leugth  of  time,  it  may 
make  a  kind  of  cavity  for  itself  in  (he  substance  of  the  lung,  where  It  maj 
either  excite  suppuration  round  it  or  become  encysted. 

The  Stjnipioms  may  be  divided  into  three  stages :  1.  Obstruction, 
immediately  following  the  introduction  of  the  sulistance;  2.  Irritation, 
produced  by  itc  prv.'tence  ;  and  .i.  luflammatiuu,  coming  on  al  a  later 
jjcriod. 

1.  Byiaptoiiis  of  Obstruction. — The  immediate  symptoms  vai^  somewhat 
rding  to  the  site  and  nature  of  the  foreign  body,  and  the  part  of  the  air- 
tab«  that  it  reached  In  all  cases  there  is  a  feeling  of  intense  sufFticatioi}, 
with  great  dillicuky  of  breathing,  and  violent  fit*  of  spasmodic  C4jughing.  often 
attended  by  vomiting,  during  which  the  foreign  body  may  beexiK-llcd.  Indeed, 
iu  partial  entry  and  immediwe  extrusion  by  cougliing  are  not  unc<»mmon.  In 
some  cases  immediate  death  may  ensue  at  this  period  from  obstruction  of 
the  glntti&  If  the  body  have  entered  the  air-passnge  fully,  tliere  is  riolrnt 
coughing,  with  a  feeling  of  suflbcation  for  an  hour  or  two,  acrom^uinieil  by 
liridity  of  the  face,  great  anxiety,  and  a  sense  of  impending  deatli.    There  is 
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also  nsoallT  pAtn  aboot  tLe  episterna?  iivtcb.  Tbrr  syvLWJCS  cben  gndnallT 
sabside,  l>at  any  movement  on  the  vssi  of  the  patient  briss?  tbem  od  agim 
with  renewed  violence.  All  the«e  $vmT>u>m$  are  inc«:  severe  if  the  foreigi] 
body  remain  in  the  larynx ;  the  voice  bein?  then  croapy.  irresnlar  in  tone  or 
altogether  lost.  If  it  be  lodged  el^where.  as  often  as  it  is  coogbed  up  and 
strikes  against  the  interior  of  the  larynx,  an  intense  ^Ung  of  sofTocatioo  is 
prodnced  ;  and  if  it  happen  to  become  impacted  there,  sadden  death  may 
remit,  even  though  ic  be  not  of  snfficient  size  to  bk<^k  op  the  air-paMUge, 
apparently  by  the  spasm  that  is  indaced.  Many  years  asro  I  sav  a  boy  die 
before  tracheotomy  coold  be  performed,  in  c^jnse<^aenoe  of  a  fiat  pi«ce  of 
walnat-fthell  that  had  entered  the  trachea  bein?  suddenly  coogbed  np,  and 
becoming  impacted  in  one  of  the  ventricles  of  the  laiynx.  The  ffympComs, 
dnring  this  period,  are  mnch  lesi;  severe  when  the  foreign  body  is  in  the 
trachea  or  bronchL 

When  there  is  a  snspicion  that  the  foreign  body  is  lodged  in  the  lanmx,  a 
laiyngoecopic  examination  should  be  made,  when  it  may.  perhaps,  if  large — as 
a  plate  with  false  teeth — be  seen  between  the  vocal  ands.  Small  bodies  also 
have  several  times  been  detected  in  this  way  lodging  in  one  of  the  ventricles 
of  the  larynx. 

t,  Vjmptoau  of  Xnitetioii. — When  the  foreign  body  has  passed  into  the 
air  passage,  and  the  immediate  effects  produced  by  its  introdnction  hare 
sabsided,  another  set  of  symptoms,  dependent  on  the  irritation  prodnced  by 
it,  is  met  with  ;  and  it  is  during  the  occurrence  of  these  that  the  patient  is 
most  generally  brought  under  the  Snrgeon^s  observation. 

The  0«ii«ral  ffjmytOBUi  connigt  of  occasional  fits  of  spasmodic  cough 
accompanied  by  much  difficulty  of  breathing,  a  feeling  of  suffocation,  and  an 
appearance  of  urgent  distress  in  the  connteuance.  These  attacks  do  not  occur 
when  the  patient  is  tranquil,  but  come  on  whenever  the  foreign  body  is 
coughed  up  so  as  to  strike  the  larynx,  and  the  upper  and  more  sensitive  parts 
of  the  air-f>assage.  In  children  the  spasmodic  cough  caused  by  the  presence 
in  the  air-fiassages  of  a  small  irritating  body,  such  as  a  blade  of  grass,  has 
been  mistaken  for  wh<xipiiig  cough.  As  a  general  rule,  the  distress  is  less  Uie 
lower  the  substance  is  lodged ;  the  sensibility  of  the  lower  portion  of  the 
trachea  and  that  of  the  bronchi  lieing  much  less  acute  than  that  of  the  larynx 
and  of  the  upper  part  of  the  trachea.  In  consequence  of  the  irritation,  tfaerp 
is  usually  abundant  expectoration  of  frothy  mucus.  These  symptoms  often 
remit  for  a  time,  more  particularly  if  the  foreign  body  become  fixed.  In  some 
cases,  indeed,  there  appears  to  be  so  little  distress  some  days  after  the  accident, 
that  considerable  doubt  may  exist  whether  any  foreign  body  really  l>e  lodged 
in  the  air-passage  or  in  the  lungs ;  and  much  valuable  time  is  often  lost  by  the 
indisposition  of  the  Surgeon  to  adopt  active  measures. 

The  Phyvical  Signs  depend  necessarily  upon  the  situation  of  the  foreign 
body.  If  this  be  loose  and  floating,  it  may  be  heard,  on  applying  the  ear  to 
the  che.'tt,  moving  up  aud  down,  and  occasionally  striking  against  the  side  of 
the  trachea.  If  it  be  fixed,  it  will  necessarily  give  rise  to  a  certain  degree  of 
obstruction  to  the  admission  of  the  air  beyond  it,  perhaps  occasioning  sibilant 
or  sonorous  rhonchi  during  either  inspiration  or  expiration  or  both.  If  it  be 
inifiacted  in  the  larynx,  the  voice  will  bo  hoarse  and  croupy,  and  there  will  be 
a  loud  rough  sound  in  respiration,  with  much  spasmodic  cough  and  distress  in 
breathing.     If  the  foreign  body  be  impacted  in  one  bronchus,  the  phyaicai 
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sipns  will  vary  according  to  circnmstiinces.  If  it  be  ana^olar  or  [lerfnrttted 
a  pcoaliur  whiKtlin^  noise  may  be  heani  as  the  air  passes  over  or  tbrongh 
iL  A  piwe  of  hrok(*n  tnKiheotomy  tnU*  has  beea  knowa  to  become  iin- 
piictei]  in  one  bronchus  without  the  production  of  any  abnormal  phyBtcal 
6igiis«  the  position  of  the  foreign  body  bein^  unsuspected  until  the  occnirenoe 
of  signs  tif  inf]ammaliou  in  the  affected  hinj^.  If  the  foreign  bo<ly  completely 
obstnieU  the  bronchus,  the  respiratory  murmur  will  be  wantinjj  on  the  f^ide 
on  which  it  ik  lodjO^ed.  As  a  rule  the  obstruction  is  somewhat  valvniar  in 
chariicter,  allowing  a  little  air  to  be  forced  out  during  expiration  but  none  to 
enter  in  inspiration,  and  extreme  collapse  of  the  affected  Jnn^^  may  thus  arise. 
There  will  then  be  absolute  dulnejw  on  percussion,  with  deficiency  on  tueusurc- 
ment  and  a  want  of  exjmnsion  dnrin};  inspiration.  In  other  cases  in  which 
the  form  of  the  f(»reif:n  body  is  snch  as  not  to  obRtnict  the  bronchus,  the 
physi(»l  si^iB  will  t>e  much  less  marked.  If  one  of  the  snbdiviftions  uf  either 
bronchus  be  occu]iicd  by  the  foreign  body,  the  entrance  of  air  will  be  pre* 
vented  in  the  corresponding  lobe  of  that  lung,  though  it  enter  freely  every 
other  |mrt  of  the  chest. 

3.  I]iflaiiunAtio&. — After  a  foreign  body  litis  l>een  lodgeil  for  a  day  or  two. 
injlamumtumff  thr  hronchi or  Utuffs  is  a|)t  to  beset  up  ;  in  8*ime cases,  however, 
this  occurs  only  aft4.'r  a  considerable  time  has  elajwed,  or,  perhaps,  not  at  all — 
much  depending,  of  conrse,  on  the  aha{>e  and  character  of  the  irritant.  In 
some  cases  an  acute  destructive  inflan^mation  of  the  lung  oocnrs  and  proves 
Altai  in  a  few  weeks.  If  the  foreign  body  cmnplctely  nhstrnct  one  brjurhus, 
iibe  corresponding  lung  gradually  befumes  collapseil  ;  and  after  n  time 
afaaoenefi  form  in  it,  ajiptircntly  in  con8e<4uence  of  the  retention  of  the  natural 
secretion  in  the  smaller  bronchi  and  air-vesicles.  This  condition  of  bi-onchi- 
eilrtsis  usually  proves  fatal  eventoally  either  by  the  fiuper\xntionof  albumenoid 
or  of  acute  iatlammatiou  of  the  limg.  Godlee  points  out  that  nnikteral 
chiectasis  in  a  child  is  suggestive  of  tl»e  presence  of  a  foreign  I'ody.  In 
some  cases  a  ca%*ity  forms  in  the  substance  of  the  lung  around  the  foreign 
body,  whence  purulent  matter  is  continually  expectorated.  Death  in  such 
cases  may  result  after  many  months,  or  a  ytmr  or  two,  from  tnbercnlous 
phthisis*  In  very  rare  cases  a  foreign  body  has  spontaueously  escaped  from 
tJie  lung  through  an  abscess  poiutiug  in  the  chest  wall. 

Should  any  of  tlie  aNive-mentioned  changes  have  <xx*urre<l  in  the  lung, 
the  expulsion  of  the  foreign  body  is  by  no  means  necessarily  followed  by 
a  core. 

Prognosis. — This  deftends  more  upon  the  nature  of  the  foreign  hcKly  and 
its  size  tliun  on  any  other  circumstance.  If  it  be  rough,  angular,  und  hard, 
there  is  necessarily  mueli  more  risk  than  if  it  hi*  soluble  in,  or  «'ai)t»ble  of 
disintegmtion  by^  the  mucus  of  the  air-passage.  So  long  as  the  foreign 
body  is  allowed  U\  remain,  the  patient  is  in  imminent  danger,  either  from 
immediute  and  sudden  sulTucation,  or  from  inHammation  at  a  more  remote 
pericMl. 

The  danj^.T  drpeuds  greatly  upon  tin;  length  of  time  during  which  Urn 
body  is  allowed  to  ludge.  Of  (J:;  cases  which  I  colhHrteil  in  I  km*  (4  of  which 
hutl  fallen  under  my  own  observation),  I  foun<I  the  tiiQe  that  the  foreign 
body  was  allowed  to  remain  in.  and  the  result  of  the  case,  stateil  in  V^ 
insUuices. 
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nnuoD  or  scnvTion. 

«. 

I^eftK  ihoD  24  hoars 

,     Between  24  and  48  boon 

Wet  ween  48  honi>  anil  1  week  ..... 

Betwet-n  1  week  and  I  month 

BetWL'Cu  1  month  ami  3  ninnlh-H 
hctwecii  3  monlLs  auil  1  ytar 
More  than  1  year      ... 

4 
IS 

A 

li 

1 

4 
4 

1 
1 
4 
0 
3 
9 

j                      Total 

4»      1    au      . 

.."--i 

From  tliis  it  would  ap]>ear  thai,  if  the  patient  escaped  the  danger  of  the 
irnmediat*.'  inir<Kluction,the  gi'eftt<?st  risk  occuri'od  between  the  second  dur  und 
the  tMiil  iif  the  first  tnnnth.  no  fewer  than  1 1  |»atiDnlH  out  of  :;i  dyin^  dnriti); 
this  |)eri<>d  ;  oud  then  thut  tlic  uuntality  diiniin'Hheii  until  tbo  third  month, 
from  whidi  time  it  nj^ain  iucrt-ased. 

The  cause  of  death  vurieH  al8u  arconhng  to  the  period  at  whioh  the  fnlal 
result  takes  place.  During  the  iirst  twenty-four,  and,  indetKl,  forty-eight 
honrB,  it  takes  place  from  sudden  asphyxia  and  coovulHiouB.  Pnrinjr  ih««  fitrt 
few  wftks  it  ia  apt  to  occur  from  inflammatory  mischittf  within  the  ehest ;  and 
after  some  months  tlie  patient  will  be  carried  olf  by  the  ^(radual  exhaostkm 
cousequeut  Q]x>n  the  formation  of  abscessf^  in  the  lung. 

Spontaneous  expnlsiim  of  tlie  foreign  h<»dy  ocrasidnully  occura,  UHUtdly  in  a 
violent  tit  of  con^hing.  <Tro8s  of  Phihidclphia  fonnd  that  there  an*  4*3  ruMy 
oa  reeord»  in  which  the  body  was  Bpontitncously  expelli-d,  thr  pationt  recovering. 
In  37  of  these,  it  was  expelled  during  a  fit  of  coughing.  The  |ieriod  during 
which  n  foreign  anbstancv  may  remain  iu  the  air-{»afBagt}  Wfcnv  it  k 
&{X)ntaneou8ty  ex)>elle<l  varies  from  a  few  minutes  to  many  mouths  nr  yoan : 
in  one  caf-e  a  piece  of  bone,  introduc^-d  at  the  age  of  three,  wa«  not  ejvcSed 
until  sixty  years  had  elapsed.  Tuipius  relates  a  case  in  which  a  nat-aheU 
was  coughed  up  after  being  lodged  for  seven  years ;  and  Hei8i»»r  one  in 
which  a  ducat  was  thua  brought  up  after  a  lapse  of  two  years  and  a  half  s 
the  patients,  in  both  instances,  recovering.  In  other  cases  death  nvay  ensotf, 
although  the  foreign  body  is  roughed  up  ;  thus  Sue  relat*^  an  insUncp 
in  which  a  pigeon-bone  was  spat  np  seventeen  years  after  it*  introduction,  tb* 
patienu,  however,  dying  iu  little  more  than  a  year  from  mamsmuH.  In 
eight  of  the  cases  collected  by  Gross,  death  followed  the  aponUMOOft 
expulsion. 

Treatment. — This  accident  is  always  very  serious,  and  henoe  roqnina 
the  Use  'if  prompt  and  energetic  meanH  in  order  to  save  the  patient :  and 
furtunutely  the  means  at  our  di8]K)8al,  consisting  of  the  simple  openlioa  of 
0|K*ning  tlie  trachea  and  thu<t  facilitating  the  exjmlsiou  of  a  foreign  V^jdy.  aiv 
usually  highly  Buu*eHsful.  (if  i:o  cuai^t  in  which  the  result  waa  noted,  I  found 
thnt  H7  lived,  and  28  died  :  but  on  unalysing  these  cases  mon*  riocely,  k 
appeared  (hut  in  :i9  no  iifHTation  was  iterfonmMl,  the  expnlnion  of  tho  foreign 
ImmIv  Ijeing  ell'ected  by  the  elTorl«  of  nature.  Of  these  2;t  die*!,  and  Iti  liwtL 
In  the  n:maining  21  cases,  tabulated  below,  tracheotomy  was  }ierfonued  :  of 
these  IM  lived,  and  only  H  died,  showing  a  ivmurkable  sncoesa  atUmdani  <w 
this  oi>cration. 
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Between  24  mid  4H  hoara 

Between  4.'*  hours  ami  \  week 
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1                      Totiil 
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The  atatistk-s  as  to  the  re-8ult  of  operations  for  the  removal  of  foroi^rn  Inxlies 
from  the  Air-|>as3a^e9  have  been  worked  out  chiefly  by  (irues,  Dtirhiim,  and 
West  (U.  S.  A.).  Gn)89  has  collected  the  particnlars  of  85  cases  not  openited 
on.  Of  these  hCt  recovered  and  20  died,  the  Heaths  amoniiting  to  .S4*  11  per 
cent.  Traciie4jtonir  was  done  in  !>t<  cases  :  of  these  S;i  ix'c.-overcd  and  15,  or 
15*30  per  cent.,  died.  Durham  collected  271  cases  not  operated  on.  Of 
these  15G  recovered  and  115,  or  42*2  fier  cent.,  died  ;  whilst  of  283  cases 
operated  ou,  2i:J  recovered  and  "M,  or  24-2  per  cent^  died.  West  (U.  S,  A.) 
haK  collected  10mm  traces.  Of  these,  in  G3  cases  the  foreign  bodj  was  removed 
by  ffHtx*p«,  witli  i»r  withont  the  aid  of  the  Inrrngoscope.  Of  the  remnininjj 
1137  cases,  5'J9  were  not  operated  on.  Of  these  -liJO  recovered  and  130,  or 
23*2m  per  cent.,  died.  In  .'VJH  cases  the  air-passat^ies  were  opened.  Of  these 
245  recovered  and  !».%  or  27*42  per  cent.,  died. 

Taking  the  combined  results  of  these  three  tables  and  comparinjs:  them  in 
rvterenue  to  the  particular  ttpenition  performed,  vre  find  that  the  ri'sults  are 
11&  fMlktws  :  iif  Iarynj;i>toniy  there  were  70  cases,  in  all  of  which  pnibahly  the 
furvign  body  was  impacted  in  the  glottis,  with  5t;  rew^ivories  and  14,  or  20 
per  cent.,  of  deatlis ;  laryngo-tracheotomy,  5'J  cases,  with  44  n^cuverics  and 
l^i,  or  25*42  i>er  cent.,  deaths  ;  tracheotomy  was  performed  in  (>m5  cases,  with 
449  recoyerii.^  and  15r»,  or  25*78  ]>er  cent,,  deaths. 

The  Sur^e»in  may  l>e  hurriedly  summoned  to  a  patient,  probably  a  child, 
who  \\x\A  '*  swallowed  "  a  forciirn  body  and  is  «i  fxirtimU  from  asphy^cia. 
Under  these  cirtnimstancoa  he  should  pass  his  finger  to  the  1)ack  of  the  throat, 
where  the  foreifju  body  luiiy  be  felt  and  possibly  extrwted  by  using  the  index 
Hngers  of  the  two  hands.  Failing  tliis,  lanjiujoiomy  should  at  once  be 
I»orfonncd.  Every  moment  is  of  consequence, aud  the  Surgeon  who  is  pnthnbly 
Hiagle-tiauded.  and  }>os6ibly  provide<l  with  n<»  instruments  IxHond  a  penknife, 
IS  little  preiwin.'d  for  the  far  more  troublesome  operation  of  tracheotomy. 

lu  the  treatment  of  le«is  urgent  cases,  emetics,  sternutatories,  and  succos* 
of  the  body,  arvj  all  either  useless  or  dangeroos.  Inversion  of  the  l>ody 
fded  in  sevend  instances,  and  might  be  tried  before  ojteration  is  had 
to,  more  particularly  if  the  foreign  btniy  is  heavy,  a^  .1  rt»in,  and  is 
movable  in  the  air-jtaHaage,  Padley  cauHcd  the  ejection  of  a  gixTx*nny-picoe 
in  thi^  way  from  the  trachea  of  a  man,  and  he  recommends  the  supine  as  a 
safttr  and  better  pottitiou  than  the  proue.  There  is  undoubtedly  danger,  in 
inrendon.  of  the  supervention  of  laryngeal  spasm,  but  stati^^tics  do  not  prove 
that  au)'  fatal  consequences  have  resulted  from  this  cause.  Should,  however, 
the  attempt  at  expulsion  by  inversion  of  the  b(xly  bring  on  an  attack  of 
laryngeal  spasm,  it  should  be  abandoned,  as  not  only  useless  but  iu  the  highest 
degree,  tlangerous. 

Wbvu  U^fordgn  body  is  lodged  in  t/te  ioi'tpw,  it  oan  be  detected  by  laryn|(o- 
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suofHO  examination^  and  may  lie  reraovetl  with  foiveps  or  by  such  otbM* 
tlje  iugi;uuity  of  the  Surgeon  may  enjrgcst.  This  may  sometimes  be  done  » 
I'onsiilorable  len<rth  of  time  after  its  impaction.  Thus  in  a  ca«u  recorded  by 
Petrie  of  Liverpool,  a  coin  was  successfully  removed  with  foroeptt  after  hano); 
been  impacted  six  years  in  the  larynx  of  a  hoy. 

Should  it,  however,  not  be  possible  to  extract  the  foreitrn  Ixnly  throngfa  tin? 
mouth,  tracheotomy  must  be  performed,  and  an  attempt  made  to  dialodgt  it 
from  below  by  means  of  a  feather  passed  np  into  the  mouth,  or  it  may  poflaably 
Iw  si'izod  and  hnm<;)it  out  by  the  wound.  Should  this  fail,  the  operalioa  of 
Thyro-chondrotomy,  nionf  often,  but  incorrectly,  calle<l  Thjrotoiuy,  ihould 
be  performed.  The  operation  is  the  &arae  as  that  for  intralarynj^l  lumomt. 
and  will  be  described  in  the  Chapter  on  Diseases  of  the  Throat.  It  it  of 
importance  that  it  should  not  be  delayed,  for  the  foreign  body,  more  e«pccialh* 
if  rough  or  irregular,  as  a  piece  of  bone,  will  shortly  excite  inflammation  ami 
ulceration  of  the  mncous  membrane  and  possibly  entail  permanent  impAinnent 
of  voice  or  of  respiratinn. 

When  the  foreujn  bodij  has  /tn^sed  heifomi  fhr  ianjnsy  or  is  not  t**  l>e  rcoog- 
nised  by  means  of  the  larvngoscope,  inversion  may  perhaps  l)e  tried  in  sonwr 
oases,  but,  as  u  rule,  tracheotomy  ou^lit  to  be  performed  at  once.     Tracfaeotomt 
is  in  all  cases  preferable  to  laryn^otomy.  as  the  o[>euiug  can  be  made  more 
freely  and  left  open  more  easily,  and  moreover,  being  further  removed  from 
the  glottis  there  is  no  possibility  of  l>och  openings  bein^  blocked   by  tbt* 
foreign  body  if  it  be  coughed  np.    The  opei*ation  shonld  l)e  ^»erf*»nned  evai 
though   the  symptoms  be  not   nr^ent.     Thet^  is  often  a  remission   in  tlr 
symptoms,  a  j>eriod  of  deceptive  security,  by  which  the  Surgeon  most  not 
be  put  otr  his  guard.     But,  it  may  be  nsked,  for  what  purpose  is  the  tni^iift 
opened  ?    Why  should  not  the  foreign  l>ody  be  expelled  thron^h  thi?  mmr 
aperture  by  which  it  has  entered  ?     The    o]>ening  in  the  tmchca   senres  a 
double    purpose  ;    it  not  only  affords  a  ready  and    {Missive    outlet  for  the 
ex|>nlsion  of  the  foreign  body,  bnt  serves  as  a  second  brtMithing  apertiire  in  th*: 
event  of  its  escaping  through  tlie  glottis.     The  advantage  of  thf  0[>entn;r 
in  the  trachea  \iA  a  rea*ly  aiK'nuro  of  expulsion   is  evident  from  the  stAtistict 
given  by  Durliam  of  SI::;  cases  in  which  trucheotomy  was  pcrformod   for  a 
foreign  body  in  the  air-passages.    One  Imndrei)  and  fifty-seven  recovered  :  bi 
iW  of  theae  spontaneous  cKpulsion  took  place  thronf^h  the  tnicht*al  •" 
in  35  apontaneims  expulsion  ot^-urred  from  the  mouth,  and  in  .Vs  tin 
iMMly  was  remove^l  with  forceps  or  other  instrtiments.     Fifty-live  dK*il  :  id  -IS  of 
these  the  body  was  retained  till  death,  iti  :;  it  was  expelled  from  the  mcmth, 
and  in  2  frum  the  woond  immediately  after  the  operation,  and  in  S  it 
removed  with  forceps. 

Tlie  rfAson  why  the  foreign  body  usually  passes  mit  of  the  artificial  opening 
instead  of  escaping  by  the  glottis,  is,  that  tho  sides  of  the  former  apert4i 
are  passive,  whereas  those  of  the  Utter  are  highly  sensitive  and  contractile 
before  the  operation  is  (lerformed,  it  will  l)e  found  that  the  great  obntock 
expuUion  is  the  spasmodic  contraction  of  the  glottis,  by  the  oloHUTt-  of  wfaidi 
not  only  is  the  passage  of  the  foreign  boily  prevented,  Itut  recfviration 
imptnled.  Kvery  time  the  foreign  Itody  is  roughed  up  so  as  to  toorh  Um' 
interior  of  the  larynx,  intense  dysptiam  is  producod,  owing  to  saddeo  and 
involuntary  closure  of  the  glottis,  by  which  mspiration  is  entirely  ptttrated 
and    sulfocation   threatened ;    the  expulsion  of  the    body  ta 


SCALDS    OF   MOUTH    ASD    (ilOTTlS, 


HMfisd,  nnlcAs  it  by  chunce  take  the  glottis  Itr  surprise,  and  pnw*  M\ronph 
It-it- oncL*  iu  tilt:  iwine  way  that  it  has  cdu.'RmI  it,  without  toucliin^  its 
sides.  If  it  lie  nnvntc*!  by  the  spasm  in  the  glottis  it  is  incviinMy  limwn 
down  into  the  trachea  a^ain  by  the  deep  inaptnition  that  foIlowH  the  relaxntion 
of  the  spasm.  If  there  be  u  second  breathing  «pertiire,  though  the  larynx 
is  erjnnlly  irritfttod  by  the  foreij^u  b(K]y,  yet  this  dynpna'a  cnnnot  occur, 
respiration  beinj:  carried  on  uninterrnpte*IIy  by  one  ojn-ninj^r  whilst  the  forti^n 
bcxiy  escapes  throntrh  the  other  ;  and  thujt.  in  these  cireumfiUinn<*»,  it  m«y 
puss  through  the  ijlottis  with  but  little  inconvenience.  In  performing? 
tracheottjniy  for  a  foreijru  body  in  the  air  passages,  the  opening  mnst  Ix'  made 
freely  :  no  talx»  must  be  introfluced,  hut  the  wiges  of  the  wound  must  be  kept 
open  by  bhint  hooks,  m»<Ie  of  bent  wire^  and  secured  behind  the  nwk  by  a 
piece  of  tape.  i 

In  some  eases,  the  foreign  bwly  is  cjcpeiled  at  once  after  the  trachea  hat ' 
been  opene<l ;  in  others,  not  until  some  hoars,  da5*8,  or  even  weeks,  ha\*e 
elafised.  Thus,  in  Houston's  case,  a  piece  of  stick  was  not  coughed  up  until 
ninety-seven  days  after  the  operation;  and  in  Brodie's  case,  in  which  the 
celebrated  engineer.  Bmuel,  was  the  patient,  sixteen  days  elapsed  before  the 
balf-fiovereigu  cutne  away. 

The  expulsion  has  in  some  instances  been  facilitated  by  inverting  the 
patiotit^  shaking  him.  or  striking  him  on  the  back.     In  cases  in  which  the 
forei^rn   iKxiy  luis   not  readily  been  exiK'Hed,  forceps  nnd  other  instruments 
have  l>een  introduced  through  the  wound  to  extract  it.     But,  although  in 
many  instances  this  bus  suooeeded,  these  proceedings  should  not  l>e  lightly 
andertaken.    It  is  better  always  to  wait  some  time,  as  in  &  large  number  of 
sticcessfiil  cases  expulsion  has  not  taken  place  spontaneonsly  till  more  tlian 
twenty-four  hours  after  the  opemtiou.     If  the  body  does  n'^tcome  up  spon- 
taneously by  the  end  of  the  second  day,  the  .Surgeon  is  not  jnstitie«i  in  further  J 
delay,  as  the  ujischief  set  up  in  the  lung  may  soon  become  irri'para)tle.     Thel 
patient  must  be  pnt  fully  nndcr  an  anesthetic,  and  even  then  the  intro- 
duction of  the  instmment  will  cause  a  nolent   spasmodic  cough.     If  the 
nature  of  tlie  foreign  btidy  be  known,  the  instrument  most  be  adapted  to  it. 
If  it  U.»  r.f  metal,  glass,  or  china,  its  position  can  first  be  detected  by  meftMJ 
of  a  probe.     If  it  be  of  the  fonu  most  easily  to  be  seiiedwiih  force|i«,  (JroseW 
tracheal  forceps,  or  Durham's  flexible  forceps  may  be  used.     It  is  difficult, 
however,  iu  using  foroepa  to  avoid  passing  the  blades  down  two  separate 
brt.mchial  tubes  and  thus  seizing  the  septum  Ijetween  them.     A  loop  of  stiff 
wire,  bent  at  it*  extremity  to  im  angle  so  that  it  can  be  directed  into  either 
bronchus,  will   In*  found  very  useful  in  dislodging  a  round  body  im(»actc<l  in 
a  bronchus.     In  this  way  a  plum-Hionc  was  easily  dislodged  and  removed  in  a 
case  which  <Kcurred  in  L'niversity  College  Hospital  some  years  ago,  and  the 
child  rapidly  rf<x)vere<l.     During  these  of»erations  the  opening  in  the  trnchea 
may  \n*  kept  ()[m?ii,  as  suggested  by  Thomas  Smith,  by  temp<^>r«rily  Kutnring 
together  the  edges  of  the  tracheid  and  skm  incisions.     Should  the  at.t<'iupt 
fuil,  the  wound  should  Ik?  kept  open  by  means  of  blunt  hooks  for  u  week  or  ten 
days  longer,  when  i>erhaiw  the  foreign  body  may  be  ejected.     After  ica  escape, 
the  ofientng  iu  the  Lrachea  must  be  allowed  to  dose. 

Scjii.ns  ay  thk  Mol'th.  thk  Phahy.sx.  a.sd  the  OLomd,  ooc^isionally 
occur  fnjm  attempts  to  ewalJow  Uiiling  water  ;  or  these  parts  are  scorchefl  by 
(be  inhalation  of  hot  air  or  Hame.     The  scalding  happens  chiefly  (o  the 
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cbiMren  of  the  puor,  who,  being^  in  the  habit  ofdriakin^  coM  vrUrr  IWini  thr 
opouL  i^X  a  kettle,  tDadvertencly  attempt  to  take  a  drauirbt  fivm  the  bbk 
soaroe  when  the  water  iii  boilint;.  The  hot  liqaor  i«  nut  gwalluK^J.  hat,  tlioQgh 
imtxiediately  ejected,  it  scalds  the  inside  uf  the  mouth  and  phartnx,  ffi^ukg  vm 
to  great  iuflamiuation,  which,  extendinie  to  the  glottia,  will  pnxlaoe  lEdema 
of  it,  and  ttms  sftei^lily  destroy  life  by  snflfocation.  In  ihn^e  catjM*  vbJHi  I 
eiaiiiinod  aflor  death,  there  was  no  ^ifrn  of  intlnmmation  below  tbr  ^'.^Uii, 
thontjh  the  Ii|ka  of  this  upertnre  wen.*  *rreatly  swollen  :  and  ihi*  I  belMTe  tu  \m 
inrariahly  the  case.  The  accident  always  reveals  itself  by  rery  evideal  w^tm  x 
the  interior  of  the  mouth  looks  white  and  scalded,  tlie  child  complatn 
of  great  |Ain,  and  difficulty  of  breathing  soon  sets  in,  expimtttm  beifttr 
comparatively  easy,  while  inBpirati<:in  is  obstructed  by  the  swollen  arrtJrtio- 
epiploltidean  folds  falliiif:  t4^ieether  over  the  glottis  in  a  volreUike  oraitBcr, 
This  condition,  unleas  efficiently  relicTed,  may  terminate  in  speedy  «oflbc«tion. 
In  those  cases  in  which  thfse  parts  have  been  similarly  injured  by  the  tatte 
produced  by  the  explosion  of  gas  or  of  fire-damp  being  sacked  into  the  mooUi. 
the  same  conditions  present  themselve& 

lu  the  Treatment  of  this  injury,  the  main  point  to  atJ^end  to  \%  Co  tnbdne 
the  iutliiuuiiatidii  before  it  involves  the  glottis  to  a  dangerous  extf*nt.  With 
this  vivw,  leech<»s  should  be  freely  appli^  to  the  neck,  and  hot  m« 

pat  on.  If  symptoms  of  dyspnora  have  set  in,  the  cedematous  pa.'.>  '.,-...4  ^^ 
freely  acarified  with  a  curved  bistoury,  sheathed  by  wrappint;  adheuTe  pbMcr 
round  it  neiirly  to  its  ftoint.  If  this  be  not  at  hand,  much  may  be  dooe  by 
means  of  the  hngcr  nail,  notched  so  that  it  may  tear  the  mucooa  menbnutr. 
The  child  should  )>e  placed  in  a  tent-bed,  and  the  BtouD-qmy  nacd.  SbooM 
titcse  measures  fait  to  give  relief,  intubation  or  tracheotomy  must  be  periufmed 
without  delay.  Intubation  is  likely  to  be  attended  with  aomc  diffindty, 
owing  to  tije  swollen  condition  of  the  part,  so  that  the  8unreoa  who  is  Dot 
skilled  iti  this  procedure  hod  U'tter  resort  at  once  to  tracheotooiy.  A  %v^^ 
must  be  inserted  and  retaineil  until  the  sweUtng  about  the  glottis  \\m 
sul>sidcd.  In  the  majority  of  the  cases,  however,  that  have  fallen  ouder  tny 
observation,  in  which  this  operation  has  been  performed,  the  issue  has  been  a 
fatal  one.  from  the  speedy  supervention  of  troncho-pDuumonia,  Bcnurd 
Pitts  lias  collected  seventy-eight  cases  of  this  injury,  treated  in  SL  TH4»ina*'«i 
HospitHl.  (If  these  sixty-throe  recovered — seven  after  tniolie^itomy.  one  aftrr 
intubation  foliowctl  by  tracheotomy,  and  tha*e  after  intubation  alone.  In 
tweWo  of  the  fifteen  fatal  case<i  tracheotomy  wna  performed^  the  operataoo 
having  been  preceded  by  intnbatiou  in  three. 
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Asrm'xiA  may  arise  from  various  imnses.     The  following  daasifioUioii  n 
derived  from  a  tibh?  I'V  Unrlfv  : — 

I ,  Kechajiical  Impediment  to  the  Entrance  of  Air  into  the  Lu&^ 
A.  Fmm  Accident:   either  (1)  e-rUrfutl^  as  in  presRurc  "o  thr  trtiuk   ( r.- 
venting  t'Xpaiwiou  of  the  chest  ;  pressure  on  the  throat :  ani"tht:ring  :  inj 
of  the  spinid  cord  enacting  [Kiralysis  of  the  rcspiratory  mnsi'les ;  pmei 
wonml  of  the  ch«'-9t,  admitting  uir;  or  t2)  intrnmt^  as  in  ohstroclinn  of^ 
fauces  or  larynx  by   foreign  biKlies,  or  in  constriction  of  tJiesr  ymn^ 
Uie  application  of  irritating  fluids'.     H.  From  Diaaaae;  as  in  praMn  on  l3bm 
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»thtir  tumour  ;  (cilenni  of  the  glottiit ;  obstruction 
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mchen  by  an  jinouriHiu 

of  the  iur-|»a.s:*aj;:e  b_v  tnmuur  ;  ncunmulatcd  mucus.  &c. 

'*.  DrowiLing.  i 

*S.  Absence  of  Oxygen, — nitrogen,  hydrogen,  or  some  other  barmlefls  f^ 
lieinc:  inhaled. 

A.  Acoomnlation  of  Carbonic  Acid  Gas  in  the  Blood. 

•>.  Inhalation  of  Toxic  Gas  or  Vapour.  ' 

Several  of  the  conditions  above  euumtrateil  a»  iirixhicinj:  asphyxia  have 
Iteeu  dc»crit»d  in  the  preoedioj^  paf^  ;  and  others  will  be  considered  when 
w«  speak  of  diseases  of,  and  operations  on,  the  Air-passaf^e.  In  this  plnce  ue 
wijl  speak  of  tbc  Surirical  management  of  cases  in  which  respiration  hns 
been  suspended  by  Urowuiu^'.  Hanging,  and  the  respiratinn  of  Noxioug  <;tt8es. 

Tbe  general  subject  of  Sus^tended  Animation  from  these  various  causes 
cannot  bo  disoDflBed  here,  bnc  we  must  briefly  consider  some  poini-s  of  practical 
imporUkucv  in  its  tivatinent. 

In  cases  of  Drowning,  life  can  often  be  restored,  although  the  sufferer  may 
have  been  in  i\\\:  water  for  a  cmisidcrable  time  ;  fur,  though  inimersed^  he  may 
ver>-  prolMd)ly  not  have  been  suhner/ieti  during  the  whole  time.  The  jK,'ri<Ki 
after  which  life  ceases  to  \te  rwweral»k*  cannot  be  very  Hocurately  estimate*!. 
The  officers  of  the  Royal  ](nmane  SL»ciety,  who  have  great  experience,  state 
(hat  genemlly  pereons  are  not  recoverable  who  have  been  more  than  four 
or  five  niinutcrs  under  water.  In  these  cases,  however,  although  suhmerRion 
luay  not  ooiitinQC  for  a  longer  period  than  this,  the  process  of  asphyxia  dties  ; 
for  it  does  not  cea^e  on  the  withdniwal  of  the  body  from  the  water,  hut 
pontiunes  until  the  blo<id  in  the  pulmonary  vessels  is  aerated,  either  by  the 
spontaneous  or  artiricial  inflation  of  the  lungs.  As  several  minutes  ai-e 
commonly  consumed  in  withdrawing  the  body  from  the  water  and  conveying 
it  to  land,  during  which  time  no  ineans  can  he  taken  to  introduw  air  into 
the  Inngs,  wo  must  regard  the  asphyxia  as  continuing  daring  the  whole  of 
the  period  tliat  intorvenes  between  the  hist  inspiration  before  complete  snb- 
mer^iion,  and  the  first  inspiration^  whether  artificial  or  spontaneous,  after 
the  removal  of  the  body  from  the  water.  The  latest  lime  at  which  life  can  be 
rwallod,  during  this  period,  is  the  measure  of  the  dnration  of  life  in  iisphyxia. 
If,  during  thin  p<.-pio*l,  the  action  of  tho  heart  should  cease  entirely,  I  l>elievo 
that  the  cinrnlatitm  can  nftvvr  be  restored.  Hut  although  we  may  put  out  of 
cimnideration  those  raarvelloug  cases  of  restoration  of  life  that  are  recorded  by 
the  older  writers,  and  which  are  evidently  unworthy  of  l»elief,  are  we  to  reject, 
as  apocryphal,  cases  such  as  thativlated  by  Smethursl,  in  which  renovery  took 
place  after  ten  minutes*  submerHion  ;  that  by  Douglas  of  Havre,  in  which  the 
patient  w^  not  only  submersed,  but  hud  actually  sunk  into,  and  was  fixed  in 
the  raud  at  the  bottom  of  the  harbour  for  from  twelve  to  fourteen  minutes ; 
or  that  by  Weeks,  in  which  the  submersion,  on  the  testimony  of  the  most 
credible  witnesses,  exceeded  half  an  hour  ?  I  think  that  it  would  be  unphilo- 
fiophical  in  the  extreme  to  deny  the  facts  clearly  stated  by  Ihefe  oliscrvura ; 
the  more  wj  that  in  tla'se,  as  in  many  other  instances  of  apparent  death  fromj 
drowning,  life  apivt-nrt  to  ha%'e  been  prolonged  by  the  patient  falling  into  a 
state  of  syncope  at  the  moment  of  immersion.  We  must  therefore  not  deepair 
of  rocovory,  but  nhould  employ  means  of  resuscitation,  even  though  the  body 
have  been  actually  under  water  a  considerable  time. 

There  are  certain  utinor  means  often  employed  in  the  oaae  of  persons  who 
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hnve  been  immersed  in  water,  aad  are  apparently  drowned,  which  apfiearCo  be 
well  ftfiapted  for  the  treatment  of  the  less  severt*  forms  of  aspbjxta,  or  rtther 
caseij  of  8vnco[>e  from  fright  and  immersitm  in  cold  vrat^^r.  Then  tfWMJi^, 
after  the  nose  and  ii;oath  have  been  cleared  of  miiciis,  in  Kb*  ■i^Jhafc* 
tion  of  heat  by  means  of  a  bath  at  about  the  torajKratnrc  of  lOd*-'  Wir. 
until  the  natnral  warmth  is  restored  ;  in  the  employment  uf  brisk  fhctaosi ;  and 
in  passiuiT  ainnionia  to  and  fro  under  the  nostrils.  It  is  endeol  UmU  thrat 
measores  can  liave  no  direct  inflnence  upon  the  heart  and  hir  .-im  ont^ 

act  as  general  stimuli  to  the  system,  equalizin^c  the  circaUi  beiliiil 

ffoing  on  ;  an<i,  hy  determining  the  flow  of  blood  to  the  snriuce,  ic^ttdin^  to 
remove  those  congcmions  that  are  the  consequences  not  su  much  of  tbc 
asphyxia  as  of  the  sojonm  of  the  body  for  several  minutea  in  cold  waicr  ;  they 
would  therefore  lie  of  e«pef*ial  scnice  during  the  colder  aeasons  of  the  year.  A 
lioi  iMith  may  ixho,  by  tlie  shock  it  gives,  excite  the  reflex  respiratary  mow* 
ment«.  With  the  view  of  doiii^  this  with  a  greater  degrve  of  certJiinty,  cold 
water  should  be  sprinkled  or  dashed  upon  the  face  at  the  time  when  the  Uidy 
is  immersed  in  the  hot  bath,  as  in  this  way  a  most  powerful  exciting  infloeooe 
can  be  communicated  to  tlie  respiratory  muw'les,  and  the  first  objccl  of  tmi- 
ment  in  all  cases  of  axphyxia — the  re-ostablishment  of  respiration — woold  nat^ 
rapidly  and  effectually  be  ftcromplished  ;  ileep  gu^pingN  ensuing,  by  which  the 
air  would  be  sucke<l  into  the  remote  ramiHi^iunfl  of  the  air-oells,  ai-rating  the 
bl(KKl  that  had  aocuiuulated  in  the  pulmonary  veanela,  and  enabling  it  to  fitwl 
its  way  to  the  left  cavities  of  the  heart*  and  thus  to  excite  that  <iTgkn  to 
increaaed  activity.  These  means,  then,  are  useful  in  thoee  cans  of  «|rfiyxta 
in  which  the  suft'erer  has  been  but  a  ^hort  time  submersed,  and  in  which  tha 
heart  is  still  acting  and  the  respiratory  movements  have  either  begun  of  their 
own  AC-'ord  on  the  patient  l>eing  removed  from  the  water,  or  in  which  Uiey 
arc  ca|Mibie  of  being  excited  by  the  shock  of  a  hot  l»ath,  aided  by  the  dashing 
of  cold  water  on  the  fncc.  Ac  the  same  time  the  Inngs  may  be  filled  with  parr 
air,  by  compre»iing  the  chest  and  abdomen,  an  as  to  expel  the  vitiated  ttic;  aad 
then  allowing  them  to  recover  their  usual  dimcnsiouH  by  the  natural  resiliBOCT 
of  thuir  [mrietes.  A  HmtiU  quantity  of  air  will,  in  this  way.  \)e  sucked  in  c«cb 
linic-  the  chest  is  allowed  to  expund,  and  thus  the  rv-establishment  uf  the 
natural  pn>oussof  respiration  may  be  ga^atlv  hastened.  This  simfile  mode  of 
nutoring  the  vital  actions  siiouM  never  be  omitted,  as  it  is  not  attended  witli 
the  least  danger,  and  dtM?s  not  in  any  way  interfere  with  Ur-  other  meayarrs 
employed.  Marshfill  Hull  ban  re('ommentK*d  that  the  patient  t>e  tum««l  prtHM*. 
so  that  the  longuc  may  hang  forwards,  and  the  larynx  thus  Iw  npi^iod  :  and 
that  respiration  be  then  set  up  by  gentle  presttiire  along  the  l»ark,  aiMi  by 
turning  the  [mtieut  on  his  side  at  r^'giitar  iutcrvuls.  This  positioa  is  T^ry 
valuable  in  draining  away  the  water  fnjui  the  bnmciiial  tuk-s,  whi«h  it  rrry 
oeceisary  in  cases  of  drowning  before  any  attempt  ih  made  to  luu^Miuot  air 
into  the  lungK.  If,  by  these  me&nM,  we  succeed  in  rapidly  restoring  tin:  proper 
notion  of  the  ri.'spiratory  movements,  it  will  h*t  ncocioary  nteroly  to  pay 
attention  to  the  after-treatment.  Should  we,  however,  h\\  in  reatonajr 
reipiration,  we  shonUl  have  recourse  to  other  and  more  active  meaeurea. 
In  the  more  aeverc  ca^seR  of  asphyxia,  the  moKt  direct  antl  efficient 
that  we  poaseas  for  the  re-establishxnent  of  the  circulation  is 
Heapiration.  which  aboidd  be  resorted  to  wiUiout  delay.  The  whole  value 
uf   iirttlictal    respiration,  however,   de|>endM  upon   the   way  in  whioh   it   \% 
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emploTpd.  Inflation  from  tho  month  of  an  asBistant  into  the  nofitriln  or  mouth 
of  the  Buffci-er  is  not  very  effertnal,  iis  air  once  respired  is  not  well  fittwi  for 
the  rekindlinir  of  the  few  spnrka  of  hfe  that  mftv  be  left,  hot  it  is  iu  many 
instances  the  readiest  and  indt?ed  the  only  nifMie  by  which  respiration  c«n  be 
set  Dp,  especially  if  water  or  other  fluids  have  found  tlieir  way  into  the  mouth. 
Tho  bellows,  if  properly  couHtructed  for  artificial  inflation,  bo  thftt  the 
quantity  of  air  injected  may  be  measured,  are  no  doubt  very  useful ;  and  if 
fiiruished  with  LeroyV  tnicheh-pipes.  t»r,  what  is  bettor,  with  nostril  tubes,  may 
«fely  l>e  employed.  About  fifteen  cubic  inches  of  air  may  Iw  intrt»duced  at 
each  stroke  of  the  bellows,  and  these  should  be  worked  ten  or  a  dozen  times  in 
4  minutp.  The  Innffs  should  be  emptied  by  compression  of  the  chest  before 
be^nnin^  to  itiflutc.  and,  after  each  inrtuiion,  by  compressing  the  chest  and 
abdomen  :  but  enro  must  also  betaken  not  to  emplny  much  force,  lest  the 
air-cells  be  niptun'd.  Richardson  has  devised  a  pocket-l>eltows  for  artificial 
rMpinitiou,  consistiD^  of  two  elastic  hand*bellows  with  a  single  tnhe   for 
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introduction  into  the  nostril.  A  very  ctticient  mode  of  introducing  pure  air 
into  the  luu^s.  especially  in  chlldivn  and  youn^  persons,  is^  by  the  elastic 
fXpiinfiiou  of  the  walls  of  the  chest.  This  may  be  effected  by  alternately 
impressing  the  chest  and  aljdomen  with  ttie  hand,  and  then  removing  the 
prevare  so  as  to  enable  the  thorax  to  expand  by  the  natural  resiliency  of  its 
pftrietea,  and  thus,  each  time  it  expands,  to  allow  a  certain  quantity  of  air  to 
be  suckeil  into  the  bronchi.  A  much  more  etticient  method,  howerer,  is  that 
recommended  by  Silvester,  and  adopted  by  the  Royal  Humane  Society.  It  is 
<»mpd  out  in  the  followinrf  way.  The  patient  ih  laid  on  a  flat  snrface  on  his 
bock,  with  the  head  and  shoulders  slightly  raised  on  a  pillow.  The  tr.ntfue 
■boQJd  be  drawn  out  and  held  forwards.  The  arms  are  then  to  be  grasprd  just 
abore  the  eUxiws.  and  to  l)e  drawn  gently  and  steadily  upwards  above  the  head 
nod  pulled  U|)Ou  Ktijriitly,  m  as  to  dnig  on  the  grent  pectoral  muscles  i  Pig.  d^(>). 
\t\  Ihia  position  thiy  an-  kept  for  two  seconds  ;  they  arc  then  to  be  brought 
downwards,  and  to  be  pressed  for  two  seconds  firmly  acainst  the  sidca  of  the 
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chest  (Fig.  3:^1 ) ;  at  the  same  time  an  assistant  may  compress  the  low«r  hb> 
and  push  up  the  liver  and  diaphragm.  These  movements  are  to  l>e  repe«tod 
delihcffttoly  about  tiftcea  times  in  the  minute,  until  uaturul  etfortA  at  resjum- 
tion  are  indut^ed,  when  they  an^  to  U>  discontinued  uiid  the  ordinary  mauu 
to  pntmote  circulatinn  and  warmth  employed.  The  (juantiLy  <*f  air  intrtiducsnl 
need  not  be  large;  for,  by  the  law  of  the  diffusion  of  yases,  if  oxy^rn  be 
introduced  oaly  into  the  larger  divisions  of  the  bronchi,  it  will  rapidly  liod 
its  way  iuto  the  ultimate  ramifications  of  these  tubes.  This  last  means  uf 
inflation  hns  the  additional  advantage  of  closely  resembling  the  natoral 
prfxsess  of  respiration,  which  is  one  of  expansion  from  without  iiiwurdH,  and 
not,  aa  when  the  mouth  or  bellows  are  used,  of  pressJire  from  within  outward*. 
In  the  one  ease  the  hmgs  are,  as  it  were,  drawn  outwurds,  the  air  mcrdy 
rushinrr  in  to  fill  up  the  vacuum  that  would  otherwise  be  produced  within  the 
thorax,  by  the  ex[»ansion  of  its  parietes;  in  the  other  they  are  forcibly  prefiaed 
up  from  within,  and  henct^  there  is  a  danger  of  rupture  of  the  air-cells.  Carr 
must  be  taken  not  to  use  too  much  violence  iu  compressing  the  chest.     \  liav* 


Htf.  Wl.— Sllvr^ttr'n  Mtitlxhl-Erxirtnitinii. 


known  a  case  in  which  the  sternum  and  several  ribs  were  broken  in  an  old 
man  during  the  employment  of  this  method.  Laborde  has  recently  i^ 
c<»mmended  rhythmic  tractions  of  the  ton^e  at  the  rate  of  fideen  U»  twenty 
times  a  minute,  as  an  efficient  meanw  of  exciting  respiratory  movements.  U 
is  by  n<t  means  rertain,  however,  that  the  method  acta  in  any  "(her  way  ihJUl 
in  removing  the  bic»ckage  of  the  pharynx  by  the  tonffne.  whrcli  falls  back  in 
the  supine  position.  In  case  a  battery  be  at  hand,  faradisation  of  che  phrvnio 
nerve  forms  a  valuable  adjunct  to  the  methfKl  of  artificial  rotpiratiun.  It  iti 
thus  carried  out.  It  must  first  be  asaTtaincd  that  the  current  is  of  sufficient 
Ktreuiyrth  to  cause  vigorous  contraction  of  the  muscles  of  the  liall  of  th« 
Sur^on's  tliumb.  The  person  in  charge  of  the  buttery  shnuld  stand  on  xhm 
right  side  of  the  {tatient  and  press  one  rtieophore  well  down  on  the  pbrcura 
uerre  at  the  outer  border  of  the  stcmo*maittoid,  where  the  nen^e  lie*  on  th«j 
soalenna  anticus,  and,  while  the  person  in  char^  of  the  Silvester  method  ol 
artificial  respiration  raises  the  arms  be  should  preas  the  otlier  rlieoplMR  on 
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the  right  side  of  the  thorax  in  the  sixth  intercostal  space;  when  the  arms  are 
depreflscd  he  Bhonld  remove  the  rheophore.  If  it  is  successfully  carried  out, 
a  distinct  ruBh  i>f  air  will  be  heard  to  enter  the  mouth  as  the  rheophore  is 
applied  to  the  side. 

laflation  of  the  Lungs  with  Oxygen  Oms  is  likely  to  be  of  ^reat  service 
in  tjctrerae  cnsea  of  asphyxia.  1  huve  found  hy  vxperiment  thai  the  contrac- 
tions of  the  heart  can  be  excited  hj  iufiating  the  lungs  with  this  (fas  when 
the  introduction  of  atmosplieric  air  fails  to  do  ao  ;  and  there  arc  cases  on 
record  in  whicli  ivsuscitntioii  wns  cftected  by  inflating  the  Innjj^  with  oxygon^ 
when  in  all  prol»abiiity  it  could  not  have  been  accomplished  by  any  other 
means.  In  my  Cseay  on  "  Asphyxia  "  will  be  found  a  case  of  resuscitation,  io 
which  oxy<(on  was  Buooossfnlly  administered  by  Weeks  after  the  asphyxia  hod 
continut*d  ihree-qtiartent  of  au  hour. 

Whatever  means  of  resustitalion  are  adopted,  they  should  be  continued  for 
at  leaat  three  or  four  hours,  even  though  no  signs  of  life  show  themselves;  and 
after  ordinary  respiration  has  been  re-established,  tlie  patient  should  be  kept 
quiet  in  bed  some  hours.  The  danger  of  the  supervention  of  Secondary 
Aaphyzia  after  i-ecovery  has  apparently  taken  place  is  much  increased,  and 
indeed  is  usually  bnaij^ht  about,  by  some  effort  on  the  jwirtof  the  pativnt  that 
tends  to  embami^fi  the  partially  restorefl  at^tion  of  the  heart  and  lung(^.  The 
patient,  beinjr  to  all  appearance  resuscitated,  is  allowed  to  get  up  and  walk 
home,  when  the  symptoms  of  asphyxia  speedily  return.  Should  symptoms  ol 
^ISOoudary  asphyxia,  &uch  as  8tu{>or,  laborious  respiration.  ddatAtiou  of  the 
pupils,  and  convulsions,  uianifest  themselres,  artilicial  respiration  should 
immediately  bo  Bet  up,  and  maintained  until  the  action  of  the  heart  haa  Ijeen 
fully  restored. 

Asphyxia  from  the  Bespiration  of  Nozions  Gaaes«such  as  carbonic  acid, 
is  best  treated  by  exposing  the  surface  of  the  body  to  cf>ld  air,  by  daahing 
cold  water  on  the  face,  and  by  setting  up  artilicial  respiration  without. 
delay,  if  the  impression  of  cold  upon  the  surface  do  not  excite  these  actions. 
There  is  n  peculiar  variety  of  this  kind  of  asphyxia,  which  is  occasionally 
met  with  among  infants,  the  true  nature  of  which  was  pointed  out  to  mo  by 
Wakley,  who,  ak  coroner,  had  abundant  op[K>rtunities  of  witnessing  it,  as  it  ik 
not  an  uncommon  cauR'  of  accidental  death  amuugiit  the  chitdivn  of  the  |KM>r. 
It  is  that  condition  in  which  a  child  is  said  to  have  been  overlain ;  the  child. 
alecping  with  its  mother  or  nurse,  being  found  in  the  moniing  sutSbcated  in  the 
bed.  On  examination  no  marks  of  pressure  will  be  found  ;  but  the  right 
cavitiea  c»f  the  heart  and  the  lungs  aiie  gorget!  with  blood,  and  the  Hnrfa<*e  is 
livid,  clearly  indicating  desith  by  Asphyxia.  That  tliis  accident  is  not  the  re- 
ijoitof  the  mother  lying  u|K)n  her  child,  is  not  only  evident  from  i\\^ }to»t  mtrrUm 
apf>euruncefi,  but  was  clearly  proved  by  a  melanclioly  atsc  to  which  1  was  called 
Bcvcml  years  ago,  in  which  a  mother,  on  waking  in  the  morning,  foand  her  twin 
infants  lying  dead,  one  on  eadi  side  of  her.  Here  it  was  evident,  from  the 
position  of  the  bodies,  that  she  could  uot  have  overlain  both.  The  true  cause 
of  death  is  partly  the  inhalation  of.  and  e>l<iu  entfocation  t>y,  the  \itiatal  air 
which  accumulates  under  the  bed-clothes  that  have  U-en  drawn,  for  the  soke 
of  warmth*  over  the  child's  head,  and  partly  the  diminished  supply  of  oxygon. 
In  anch  oase«,  resuscitation  by  artiiicial  respiration  ahoald  always  be  attempted 
\i  any  signs  of  life  remain. 

Asphyxia  from  the  respiration  of  carbonic  oxide  'm^  uiore  frequent  Uian 
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Hargeons  are  Apt  to  imagine.    \b  has  already  be«n  Rtot^  in  tlietM)mrar^^ 
Bunifi,  death  ofl«Q  tukes  p1at'<^.  in  cases  where  bmldin^  are  on  fire,  frtNo 
|K>istjninz  by  the  respimtion  of  carbonic  oxide.     A<'C(»rdio^  to  T^blanr.  it  it  ^ 
this  jras  ilmt  is  the  poisrmous  ftj:r*^nt  given  off  in  the  fiimrs  of  charcoal     Tb»  V 
effect  of  the  respiration  of  carbonic  oxide  pas  is  to  depri  ve  the  red  rorpoiuHn 
of  their  power  to  carry  rtxysen,  and  death  takes  place  rather  from  (tie  want  nf 
oxy^n  than  from  the  poiKOuous  action  of  carbonic  oxide  it«(dr 

The  inhalation  of  oxyjfcn  is  of  senice  in  such  case? ;  bat  it  mi0t  be  borne 
in  mind  that  death  is  irenerally  very  rapid. 

In  cfuar%  of  Hanging,  death  seldom  reflult«  from  pare  asphyxia,  b«(  tt 
osnftlly  the  conscijueiicc,  Uj  a  certain  degree  at  least,  of  apoplexy,  and  poMtbly 
of  aimnltanoouB  injury  of  the  spinal  cotd.  In  these  cases,  bleeding  frocn  tbi 
jupulnr  vein  may  be  combined  with  artificial  respiration. 

If  there  should  be  a  difficulty  in  sctcin;Li^  npartiHcial  renpiratinn throngh tbf 
month  or  nosc%  as  is  more  especially  likely  to  happen  when  the  pati&nt  bsA 
been  saffocated  by  breathing  noxious  ,^ascH,  or  in  cases  of  Imn^ing,  trai.*hmiocnj 
or  laryngotoiuy  should  at  ouoe  be  performed,  and  the  Inn;^  inflated  throogfa 
the  opening  thus  made  in  the  neck. 

IMJOHODS    or    THX    PBARTHX    AND    CBSOPHAaae. 

WocK  i»s  OF  THE  (EsoruAOis  arc  met  with  cliiefly  in  case*  of  cat-thfo«, 
whicti.  OS  already  stated,  they  occasion  much  difficulty  by  interfering  wJlll 
dcplutition. 

UriTi'RE  OF  THE  <Esoi'nAOU8  durinc:  voraitin?  is  a  vcn'  rare  accident,  of 
which  a  few  cases  have  lit-en  recorded.  The  j^utient  hns  in  almost  erert  case 
Ijeen  an  habitual  drnnknrd,  and  the  accident  ha**  occurred  after  a  debauch  or 
over-eating^.     The  rupture  always  occurs  near  the  cjinfiao  orif;  ^  msy 

extend  into  the  stomach.     In  a  case  recorded  by  Adams  thf  >  '  tbr 

Htomat.'li  paKAe<l  into  ti)e  left  pleura.  The  symptoms  are  sudden  severe  yaim, 
and  a  ftensc  of  impending  death  and  collapse.  Emphysema  of  the  mediaaLioma 
extending  into  the  root  of  ttie  neck  has  l)een  observed.  Death  Itaa  in  xaiA 
cases  followed  in  less  than  twenty-four  hours  ;  but  Meyer  has  rvcord<»d  a  cms 
in  which  the  patient  survivM  fifty  hours,  and  Fitz  one  in  which  dcatthdid  DOt 
occur  till  the  eighth  day. 

FouEHiN  RnniKs  not  uncommonly  become  impacted  in  the  pharynx  and 
aDSophn^uB.  and  may  produce  great  inconvenience  by  their  she  or  shape      If 
lartje,  aa  a  lump  of  meat,  the  substance  may  lodge  in  the  fower  part  of  the 
pharynx  and  ixrlnde  the  orifice  uf  the  jrlottis,  thus  ut   onre  sulTtH^atiiiw  th« 
patient.     If  of  nmaller  fiize,  as  n  j^old  pltite  with  false  teeth  or  n  ittr 
lodjre  at  the  lower  end  of  the  plmiyiix  where  it  in  narrowed  by  thr  ji  ^ 
of  the  larynx  backwai*ds.     Any  flat  h(Kly,  such  as  a  coin,  if  it  lodge  in  lb 
sitnation,  will  almost  iuvariably  lie  with  its  surfaces  lookinj^  bockwarda  and 
forwards.     If  th'<  foreij^n  body  be  arrosted  l»eyond  this  jioint,  it  will  asnallT 
be  near  the  tenniniilion  of  th*.*  cesophafirus.     AVhen  if  is  sniidl  "T  'us 

fiflh-lmnc,  pin,  or  bristle,  it  may  Urome  entangktl  in  the  foiu  com 

mcinhnme  that  sta-t^jh  from  the  root  of  the  tonjjne  to  the  epi^ottis,  or  tliat 
lie  along'  the  sides  of  the  phar}*ux.  lu  some  cases  it  may  even  perf onlr  thi^i 
penetrating;  the  substance  of  the  larynx,  and  thus  producing  intense  loral 
irritation,  cough,  dyspnoea,  and  suffocation.    Theforei^  body,  by  traniflxiai; 
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tlie  coats  of  the  cc^ophagiis,  may  serioasly  injiiie  neighbouring  partfi  of  im- 
portance. ThuB,  in  u  cute  admitied  into  University  Ciillege  Htispital,  a 
jujjf^ler,  ia  attempting  to  pnsh  a  blunted  swoni  dnwn  liis  thn)at.,  iH-rforuted 
tho  (ijfcopha^ua  and  wounded  the  pericai'dium ;  death  rc&uUed  in  a  few 
duya. 

'X))e  Symptoms  occasioned  by  the  impaction  of  a  foreii^u  body  in  the  food- 
are  Kiirticiently  evident.  The  aeneatlona  of  the  paLiuiit,  who  uuually 
cotDplnins  of  iineaHiDe&s  about  the  top  of  the  fiternum,  difficulty  in  swallowing 
ttolidfl,  and  perbapB  an  urgent  sense  of  suffocation,  lead  to  the  detectiou  of  the 
accident.  Should  any  doubt  exist,  the  Surgeon  may,  by  introducing  his  finger, 
explore  nearly  the  whule  of  the  pharynx,  and  may  examine  the  oesophagus  by 
the  cautious  introduction  of  »  well-oiled  probang. 

If  the  impaction  be  allowed  tiicontinueunrelievcd,  not  only  may  deglutition 
and  respiration  Ik?  siTiuuttly  interfered  with,  but  ulceration  of  the  uesopiliagus 
will  take  place,  and  an  abscess  form  either  behind  it  or  l>etween  it  and  the 
tnichea;  orfat^d  luemorrhage  may  ensue  by  perforation  or  ulceration  of  ueigb- 
Umriug  blood-vessels. 

The  Treatment  must  depend  upon  the  nature  of  the  foreign  body  and  its 
situation.  Shoulil  it  be  large,  bhtcking  up  the  pharynx  so  as  to  render  respira- 
tion impracticable,  it  may  be  hooked  out  by  the  Surgeon^s  fingers.  Should 
iisphyxia  have  been  induced,  it  may  be  necest^ary  to  perform  laryngotomy  at 
once,  and  to  keep  np  artificial  respiration  until  breathing  is  folly  re-established, 
when  the  foreign  body  can  be  removed.  If  it  be  small  or  pointed,  as  a  fish- 
bone or  pin,  though  it  have  lodged  high  up,  the  Surgeon  will  usually  experience 
^reat  difliciilty  in  ita  removal,  as  it  becomes  eiit.ingled  l>etween,  and  is  ixivered 
in  by,  the  folds  of  the  mucous  membrane,  where  from  its  small  si^e  it  may 
oscopc  det4;ctiou.  In  these  cases  an  ex{>auding  probang  will  lie  found  useful. 
Emetics  have  been  recommended  aud  have  been  used  with  suocess  :  but  it 
would  not  be  safe  to  employ  them  if  the  foreign  butly  was  of  any  size  or  firmly 
ini^mctcf],  lest  the  oesophagus  should  be  ruptured  during  the  act  of  vomiting. 
After  the  foreign  body  has  been  removed,  the  patient  will  for  some  time 
experience  a  pricking  sensation,  as  if  it  were  still  fixed.  If  the  impacted  body 
have  passed  low  down  into  the  oesophagus,  the  Surgeon  must  deal  with  it  ai.icord- 
ing  to  its  nature.  A  coin  can  usually  be  caught  by  the  instrument  known  as 
]•%  **oo»oatoher,"  and  removed  without  difficulty.  If  the  body  be  smooth  and 
aoft*ll  Apiece  of  meat  for  instance,  it  may  be  pushed  down  into  the  stomach 
by  the  gentle  pressure  of  the  probang.  If»  however,  it  be  rough,  hard,  or 
elmrp-pointed,  as  a  piece  of  earthenware  or  bone,  or  a  metallic  plate  with  false 
teeth  attached,  such  a  procedure  would  certainly  cause  perforation  of  the 
«e*«ophugui^  and  senous  mischief  to  the  parta  around  :  in  these  circum.stanceA, 
iberefoix',  an  attempt  at  extraction  should  be  made  by  nii^-aus  of  long  slightly- 
curved  forceps,  constructed  for  the  purpose. 

The  foreign  b*Kly  (Kvrasionally  liecomes  so  firmly  impacted  in  the  pharynx  or 
>ph«gH>t,  that  Uic  cmpKiymcnt  of  any  force  for  the  purpose  of  extracting  it 
would  be  attended  with  danger  of  fx-rforating  the  oe«<kphagus  or  transfixing  the 
large  vc^nsels  of  the  neck  :  in  tliese  circuniHtunces  it  imiy  l>ecomc  necoftsary 
to  (i[Kii  titf  Uil>e  and  thuH  remove  it.  The  openilion  nf  Phar3mgotom7  or 
OBeopluigotoBiy  js  seUlom  called  for  :  if  required,  it  umy  be  performed  by 
making  an  incision  abuut  four  iuchea  in  length  along  the  anterior  border  of  the 
left  sterno-maatoid  muacle,  the  ocsoptiagus  naturally  curving  oomeifbat  to w&rda 
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tbe  left  side.  The  dissection  mnet  then  be  carried  vith  grait  nnluia 
the  caTQtid  sheath  and  t-he  larynx  and  trachea  in  a  direction  bttdnranh,  lh» 
omo-hyoid  moflele  baring  been  divided  in  order  to  afford  ri»>ni.  C^lare  omAfer 
taken  in  this  deep  dissection  not  Co  wonnd  either  of  tbe  thjroid  arterici^ 
espei^ialij  the  inferior,  which  will  be  endangered  by  carrjring  the  toe; 
too  low.  When  the  pharynx  or  the  cesophagos  has  been  reached,  the  fureiga 
body  may  be  felt  and  directly  cut  down  upon.  If  it  cannot  be  felt  •  «numI 
■hoold  be  passed  through  the  month,  and  poshed  forwards  to  thai  its  poiat 
may  canse  the  walls  of  the  cesophagas  to  project,  and  tboa  senre  m  a  iifiude  19 
the  Snr^on.  This  muflt  then  be  cut  upon,  and  the  aperture  tbna 
the  ^llet  enbir^^cd,  by  means  of  a  prabe-poinu?d  bistoury,  to  a  »nffic!ieot 
to  allow  the  removal  of  the  extraneous  substance.  The  opemn^  in 
iBUpbaxiis  should  then  be  cloeed  by  catgut  sutures,  not  including  tbe  mi 
nierabrane,  and  the  t>xtemal  wound  should  be  left  fr&ely  open  to  bcal 
granntation  in  case  the  cesophageal  incision  shonid  fail  to  anite.  Ttw 
operation  is  occasionally  performed  for  stricture  of  Uie  oesophagus  bigb 
aod  then  a  tube  is  introduce<i  and  the  wound  allowed  to  c](«e  roond  it. 
operation  has  been  attended  with  considerable  success.  Ajniew  givfsa  taUs' 
of  !5K  caiM^s,  '21  of  which  recovered  ;  ;n  of  these  were  for  the  ppmovai  9f  fan%B 
hodie<i,  and  of  these  only  four  died.  AMion  the  foreign  body  is  fmpactwd 
the  cardinc  orihi^e  and  can  neither  1)e  pushed  down  nor  dmwn  np.  RiehardSoSt 
of  the  ^Mafisachusetta  Hospital,  lia^  shown  that  it  can  be  removed  from  bdov 
through  an  oi)enin;r  in  the  stomach.  This  operation  he  snocessfuUr  peffunnetf 
on  a  man  afxed  ;)7»  who  had  accidentally  swallowed  a  plate  oonloining  foor 
false*  te<^th  eleven   months  t>vfore.     It  was  impcted  ;»  •  inches  abufv 

the  diaphm^n,  and  was  dislodged  and  removed  af^er  •  i*\t  BMiiipQU- 

tion  with  the  index  and  middle  fingers  of  the  n'trht  hand,  the  wbcJe  of  which 
WSA  iutr^iduced  into  the  stomach.  The  wound  was  closed  with  I^embert't 
ioiture,  und  the  patient  rapidly  recovered.  Tltere  was  some  difficulty  in 
Hndiug  the  cardiac  oriticc.  but  experimt'nts  on  the  dead  liody  showed  that  this 
may  be  ovcrcirme  by  putting  the  small  curvature  on  the  stretch,  so  that  il 
makes  a  strai<:ht  line  to  the  a^jphageal  opening.  Uy  doin^  this  foroepa  oaa 
be  passed  with  certainty  into  the  orifice  without  introducing  the  baod.  TW 
ftomach  is  best  exposed  by  an  incision  parallel  to  the  lefi  costal  mari^iii. 

Jacobson  has  performed  a  similar  operation,  but  was  unal>le  to  diaMgt  a 
tooth-plate  which  was  impacted  1^  inch  above  the  cardiac  orifice  ;  whilst  61II, 
of  New  York,  extracted  a  peach-stone  which  was  fixed  in  a  samilar  pcaitftoa  by 
pawing  a  bou<;iL-,  with  a  sponge  attached,  along  the  cBSophagiis  from  the  opeo* 
ing  in  the  stomach  umi  withdrawing  it  tlirough  the  moutlu 

A  hard  and  perfectly  iudigt^tible  foreig^n  body  may  puss  through  the 
oeaopbagiis  into  the  st<.>maL-h.  ShouUl  it  l>c  tunall,  as  a  coin,  or  even  aogulsr 
and  Kliani-pointedf  as  a  plate  with  ariiticial  teeth,  tt  wilt,  in  tbe  great 
majority  of  casea,  pass  safely  through  the  intestines,  and  may,  tbeiefons,  be 
laft  alone.  When  it  is  thus  left,  the  patient  should  take  neitber  pBrgativei 
nor  opiiiti^.  B<>t)i  are  injurious  :  tbe  pui^ativea  by  increadng  Um  tcri* 
tation  of  the  bowels  and  the  chance  uf  their  l>eing  wounded  byriMfpaod 
pn^jt^ctimr  {wints  from  tbe  plate  ;  the  opiates  by  urn»ting  its  pnogn^ 
The  bflter  plan  is  to  keep  the  patient  in  bed,  perfectly  qmet«  aod  So  givt 
him  an  abundance  of  pultaceous  food.  By  adopting  this  plan  I  hare 
oaedad  in  geuing  a  gold  plate,  vith  three  moUr  teeth  and  a  aharp 
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fiook  at  each  end,  to  pass  without  the  slightest  difficulty  or  pain  four 
ir  it  was  swallowed  by  a  jrentleman  about  :fr»  years  of  aj^e,  Xo 
attempt  need  ever  be  made  to  extract  small  coins  from  the  stomach,  aa  they 
will  ajways  easily  pass  through  the  intestinal  canal.  If  the  foreign  body 
lodges  in  the  stomachy  prodncing  irritation  with  continued  efforts  at  vomiting, 
an  attempt  may  be  nimle  to  remove  it  tlm>af:h  the  gullet,  but  the  chances  of 
success  art*  very  smiill.  If  the  attempt  be  made,  an  ivory-balled  probnn^ 
ahould  first  be  passed  in  to  ascertain  the  situation  of  the  foreign  body.  After 
this  has  been  beard  and  felt,  ^^e  may  try  the  plan  successfully  employed  by 
Little — who  removed  a  hooked  plate  containing  five  artificial  teeth  from  the 
atfkmaoh  of  a  woman — of  introducing  a  "coin-catcher"  wj  as  to  search  for» 
secnn/,  and  then  extract  it.  In  doing  this,  thcni  is  of  oonrse  a  great  proba- 
bility tbftt  the  mass  will  be  drawn  up  sideways  ;  and  that  it  may,  if  broad, 
hitcli  in  the  pharynx,  whence  it  must  be  detached  as  well  as  the  Surgeon  oau 
Dianage  by  a  ju<licious  combination  of  fonre  and  skill. 

If  the  body  be  of  such  a  nature  that  it  is  im]>ossibk'  to  remove  it  through 
ttie  oes4»pl)agus,  and  it  in  equally  unlikely  that  it  can  pa-^s  safely  through  the 
intestines,  the  oj^enition  of  Gastrotomy  must  l>e  performed.  This  is  seldom 
rwjuired  exct»pt  in  the  case  of  the  swiillowin*.'  of  a  fork  or  knife,  or  some  such 
instrument,  either  intentionally  by  a  hmatic.  or  Hccidentally  during  drunken- 
ness, or  while  performing  a  trick.  The  foreign  body  when  i>f  this  size  can 
usually  be  felt  without  difficnity  through  the  al)dominal  wall.  The  opemtion 
of  ^ra-strcttomy  for  the  removal  of  foreign  bodies  has  been  singularly  snccessful. 
I>urham  states  that  of  ten  recorded  cases  only  one  died,  and  in  tlmt  one 
tesopbagotomy  had  previously  l>een  i)erformed.  The  operation  will  be  described 
in  the  chapter  tin  stricture  of  the  oesophairus. 
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INJURIES  OF  THE  CHEST. 

WouxDS  OF  THE  Chkst-Walls  are  not  of  such  frequent  occurrence  now 
as  in  the  days  of  duelling.  The  soft  tissues  may,  however,  be  contused,  torn, 
or  cut.  The  thoracic  muscles,  especially  the  pectorals,  are  sometimes  ruptured 
by  force  applied  to  the  anns  when  abducted  or  raised  above  the  head.  The 
gi*eat  pectoral  muscle  has  been  torn  in  a  boy  who  attempted  to  drop  from  band 
to  hand  three  rungs  of  a  ladder  at  a  time.  Extravasation  of  blood,  and  even 
inflammation  and  suppuration,  may  result  from  such  injury.  Subpectoral 
al)sce88  may  occur  from  injury  of  the  pectoral  muscles,  or  of  the  areolar  tissue 
beneath  them,  or  it  may  form  without  any  apparent  cause.  The  pus  must  be 
evacuated  early.  This  may  be  done  by  making  an  incision  through  the  skin 
and  then  tearing  through  the  fibres  of  the  muscles,  after  the  manner  recom- 
mended by  Hilton  for  the  emptying  of  sabmuscular  or  deep-seated  absoeases. 

Wounds  of  the  chest  derive  their  principal  interest  and  importance  firoin 
the  accompanying  injury  of  the  lungs,  heart,  or  larger  blood-vessels.  When 
the  soft  panetes  alone  are  wounded,  the  injury  differs  in  nothing  from  similar 
lesions  in  other  parts  of  the  body  ;  except  that  it  is  usually  slower  in  healing. 
in  consequence  of  the  want  of  rest  caused  by  the  movements  of  respiration. 
This  is  especially  the  case  when  the  muscular  parietes  are  fuiTowed  by  bullets. 
If  the  Surgeon  be  in  doubt  whether  the  cavity  of  the  chest  have  been  pene- 
trated or  not,  he  may  endeavour  to  ascertain  this  point  by  careful  examination 
with  the  finger,  but  he  should  never  introduce  a  probe  ;  it  is  better  for  him 
to  wait  and  to  be  guided  in  his  opinion  by  the  symptoms  that  manifest  them- 
selves, rather  than,  by  probing  the  wound,  to  run  the  risk  of  converting  it  into 
what  he  dreads — a  penetrating  wound  of  the  chest. 


FRACTURES    OF    TRS    BOHliS    OF    THZ    CHSBT. 

Fractuuk  of  thk  Ribs  and  Costal  Cartilaoes. — These  injuries  may 
occur  in  two  ways :  Ist,  from  direct  violence,  the  part  that  is  struck  being 
driven  in  towanls  the  thoracic  cavity,  and  thus  broken  ;  2nd,  from  indirect 
violence,  the  fore  part  of  the  chest  being  forcibly  compressed,  so  that  the  rib  is 
l)ent  outward,  and  snai*.  When  the  injury  is  the  result  of  direct  violence, 
and  the  broken  fragments  are  forced  in,  the  pleura,  lung,  liver,  or  diaphragm, 
may  be  wounded,  thus  giving  rise  to  the  most  serious  and  fatal  consequencea, 
such  as  haemorrhage,  emphysema,  and  infiammatiun  of  the  parts  injured. 
When  it  is  occasioned  by  indirect  violence,  as  the  fracture  takes  place  in  an 
outward  direction,  the  thoracic  organs  may  be  contused,  but  they  are  not 
likely  to  be  punctured  by  the  fragments.  In  some  rare  cases,  the  nbe  have 
been  known  to  be  broken  by  the  violent  contraction  of  the  abdominal  moscfea 
during  labour. 


FRACTURE    OF   RIBS. 
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^BRotnre  of  the  ribs  may  1)0  singU;  mnltipU  wbeii  sovenil,  or  even  all 
the  rib«  on  oDe  side,  or  several  on  both  sides,  are  fructured  ;  simple,  as  ta 
ordinary  violence  ;  and  vom^iound,  as  in  gunshot  injuries. 

.Vny  one  of  the  riba  may  )je  broken,  and  frequently  several  are  frac-tared 
at  tiie  same  time.  The  middle  ribs,  from  the  fourth  to  the  eighth,  are  those 
tliui  oftenest  jnve  way,  being  most  exposed,  and  at  the  same  time  fixed. 
The  first  and  second  ribs  uie  seldom  broken,  bein<;  protected  by  the  clavicle  and 
shoulder.  When  they  are  fractured  it  is  usually  the  result  of  gunshot  violence, 
or,  if  from  some  of  tlie  oi-dinary  aceidenta  of  civil  life,  the  clavicle  will  be  broken  I 
fts  well.  But  this  is  not  an  invariable  complic-atiou.  I  have  seen  fractures  of 
the  firat  two  ribs  from  a  fall,  without  any  injury  to  neighbouring  bones.  This 
fracture  is  always  very  dauf^erons,  on  liccount  of  the  liability  to  injury  of 
important  subjacent  structures.  The  lower  ribs,  l^ing  lees  firmly  fixed  than 
the  others,  commonly  escape,  unless  very  great  and  direct  violence  be  inflicted 
Dpon  them.  Any  part  of  a  rib  may  l>e  btx»ken  by  direct  violent^  :  but  when 
the  frftctore  is  the  result  of  compression  nf  the  chest,  it  is  usually  the  point  of 
greatest  convexity  or  the  nei^libourhuod  of  the  an^le  of  the  rib  that  gives  way. 
These  indirect  fractures  commonly  occur  in  elderly  people,  in  whom  the  elas- 
ticity of  the  thoracic  parietes  huH  lessened  as  the  result  of  age,  and  they  are 
peculiarly  liable  to  occur  in  some  cases  of  general  paralysis  of  the  insane,  in 
which  the  bones  are  weakened  by  atrophy. 

Symptoms. — The  chief  symptom  is  a  sharp  pricking  and  uktchiug  pain  at 
the  fteat  of  injury,  inci-eased  by  breathing  deeply,  or  by  coughing.  In  order 
to  avoid  this,  the  inspiriitions  arc  shallow,  and  the  breathing  is  principally 
diaphragmatic.  i>u  jilucing  one  hand  on  the  sternum,  ami  the  other  on  the 
spine,  and  pressing?  gently,  the  patient  will  complain  of  pain  at  the  scat  of 
fracture.  This  is  ttften  a  valuable  means  of  diagnosis.  On  laying  the  hand 
over  the  seat  of  injury,  and  desiring  the  patient  to  cough,  crepitus  may  often 
be  felt;  and  in  most  ca^es  this  is  audible  on  applying  the  ear  to  the  ebest. 
The  diagnosis  of  the  fracture  is  necessarily  more  ea&ily  made  where  the 
riljs  are  thinly  covered,  than  where  they  lie  under  the  muscles  of  the  back. 
Oci*asionalIy  the  outline  of  the  rib  will  be  found  to  be  irregular  ;  and  in  some  1 
instances,  where  several  ribs  are  broken,  the  whole  side  of  the  chest  is  flattened 
and  depressed.  Besides  these  local  symptoms,  special  complicucions  resulting 
from  laceration  of  the  pleura  and  lung,  such  as  hjemoptysis,  pneumothorax,  or 
emphysema,  may  occur.  These  ci>m]>licatii»ns  are  much  less  fi*e(iuent  than 
might  a  jrriori  be  sop[>oBed,  owing  to  the  fracturing  force  being  uaiially 
indirect,  causing  the  rib  to  bend  outwards,  and  thus  to  break  away  from, 
instead  of  iuU),  the  chest.  The  danger  of  fractured  riljs,  indeed,  de|>ends 
wbully  on  the  thoi*acic  complications,  and  these  will  be  occasioned  cbielly  by 
one  of  two  Conditions;  either  by  the  forcible  driving  in  of  the  fractured  ends* 
as  frt-iui  the  kick  of  a  horse,  so  that  the  pleura  and  lung  ore  wounde<l 
by  the  sharp  and  ragged  fragments ;  or  else  by  a  large  number  of  ribs  being 
broken  by  a  sevea-  squeeie  of  the  cheat,  and  the  thoracic  organs  injured  by 
tlie  general  compression.  It  is  surpri.sing,  however,  what  an  extent  of  injury 
of  this  kind  way  take  place  without  serious  consequenei'S.  1  Iiave  had  under 
my  care  a  young  niun,  who,  in  consetjuence  of  a  crush  of  the  chest,  in  a  railway 
accident,  had  the  upper  seven  ril«  broken  *m  the  right  side,  and  the  lower  live 
un  the  left,  the  chest,  especially  on  the  right  side,  being  greatly  flattened  ;  he 
recovered  without  a  bad  symptom.     In  gunshot  injuries  of  the  cheat,  with 
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•pGntering  of  die  tUm,  then  it  tlvajs  wooad  of  the  eontiiiMd 

beoocDCs  ibe  mftin  vmsot  of  ibxtfjet  to  tbe  patient  mod  the  chief  pate  to 

which  the  ftUention  of  the  Snigeon  has  to  be  dtnded. 

Treatmaat. — In  trc^mg  fmetored  ribs,  tbe  SargcoQ  iMed  DOft  cuooau 
binuBelf  so  much  about  the  onioo  of  tbe  hactmc^  m  abooi  th»  praraotiaB  ef 
pain  to  tbe  patient  in  brealhing,  and  of  the  sabnqiMBt  oocBCitace  of  mnam 
inflammation  or  other  mischief  within  the  ofaeK. 

An  J  displacement  that  maj  exist  tuuailjr  reme^ea  itadf.  Tbe  dMiiMnB, 
ereo  when  extensively  flattened,  gradnallj  expands  nixler  tbe  inflorDct  of  the 
rapiratory  movements.  If,  however,  a  portion  of  the  rib  ooolinne  depvtand. 
it  bad  moat  certainlr  better  be  left  so  ;  the  sng^eatioaB  thai  hare 
for  elerating  tbeae  fractures  bj  means  of  shaip  hooica  and  screw-probi* 
more  likely  thiin  the  continaance  of  the  dcprt«ion  to  ooouioB 
to  the  fODtenifi  of  tbe  thorax.  In  order  to  prev^cnt  nndne  motion  of  tha 
bone  and  the  cuuitequent  irritation  produced  by  its  ponctoring  the  phiun 
long,  the  movemeutt!  of  the  injured  part  of  the  che»l  most  be  ititnuiDed.  If 
one  or  more  ribs  be  broken  on  one  side,  this  can  osoalh'  be  aeoampliihed  bt 
^plying  strapping  to  the  injured  side  only.  A  sufficient  number  of  ssriis. 
two  inches  broad  and  long  enough  to  reach  two  inches  beyond  tbe  middle  hoc 
in  front  and  behind,  may  be  firmly  applied,  overlappin^r  each  other  in  fally 
half  their  width.  The  strips  should  be  applied  from  above  downwanht,  awl 
each  ahonld  be  adjusted  at  the  end  of  the  movement  of  expiration.  A  broad 
flannel  roller  may  now  be  carried  cirenlariy  round  the  chesi,  bnt  not  so  firmly 
aa  Krionsly  to  Itamper  the  movements  of  the  undamaged  aide.  VThcn  tbr 
fractures  have  <xr<.^urr^  on  Vioth  sides  uf  the  chest,  a  broad  strip  of  plmler 
may  sometiiue^  with  udvautagc  be  carried  eomplcteiy  around  it.  In  aone 
caaeSy  however,  more  particularly  in  those  in  which  the  fragmenta  are  dnvn 
inwards,  it  will  be  fnuud  tlmt  tbe  constriction  of  Lite  chest  by  baodagr  «r 
plaster  becomes  unbearable,  producing  great  pain  and  dyspnwa.  In  thoR 
circamstances,  all  constriction  must  be  removed,  and  the  patient  allowed 
to  breathe  easily,  but  he  must  be  confined  to  bed.  If  the  lower  riba  be 
broken,  the  diaphragm  may  become  irritated  by  the  projection  inwarda  6f 
tbe  fractunnl  trone;  and  if  the  plaster  and  bandage  be  afiplied  too  tightly, 
spasmodic  action  of  that  mnscle  may  ensue,  oocasioning  distrearinif  hieenp 
and  dysjitKi'u. 

Thtj  average  peri.od  of  onion  of  a  fractured  rib  is  tbrsc  w«eka.  Them  is 
always  a  coniiideruble  amount  of  callus  thrown  out  in  the  repair,  on  bccotini  of 
the  constant  muvemeut  that  necessarily  takes  place  between  the  bniketi  aodi 
in  respiration. 

In  gnnahot  injnriea  of  the  cheat,  with  aplintoring  of  the  iCba,  all 
broken  »[>i<-n)H  of  Unu-  must  be  curefntly  jiickol  out,  lunl  the  v^onnd  ckasBd 
with  tin  lotion  when  possible.    It  must  then  bo  covered  with  oafhoUc 

giiuze,  i<  ^  1.  s^ilicylie  wool,  or  some  other  efficient  antiseptic  applicntioO- 

In  such  cases,  tlie  grave  injuries  usually  inflicted  on  the  intrathoracic  orican* 
will  absorb  the  Surgeon's  attention. 

It  ooi«sioually  luippeus  that  fracture  of  one  or  more  of  the  Coatal  Gnrlft 
la^ea,  especially  tbe  fifth,  sixth,  seventh,  or  ei<^'hth.  is  pn>duceU  by  tliirr^ 
violence.  They  may  be  separated  from  their  junction  witli  Ute  nb,  or  bn»kea 
acruas  tbe  middle.  The  existence  of  fraotnre  may  l>e  determined  by  the  faia 
on  preasore,  mobility,  and  irregularity  ai  the  seat  of  injury.    Tbe  tain  KtmC- 
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tnenc  m  inquired  for  tliis  fnvclurc  us  for  a  broken  rib ;  tlic  broken  cnrtilnpe 
most   commoiil}'   uniting   by  a    bony  callus  which   8urrouni.bi   tiie   fi-acturcd 

I  ends. 
FRACTfRE  OF  THE  Sternfm, — The  stennim  is  not  often  broken.  The 
accident  occur*  usually  from  very  severe  and  direct  violence  ;  and  when  this  is 
applied  on  the  fore  part  of  the  chest,  the  ribs  or  costal  c-artilajres  are  more  likely 
to  suffer.  Thu  elastic  support  furnished  to  the  sternum  by  these  structures 
expUiuK  in  a  great  measun-  the  rarity  of  its  fracture.    It  may  also  be  produced 

I  by  violent  bending  forward  of  the  body  after  the  spine  ha*  iieen  broken.  The 
bone  has  been  known  to  be  broken,  though  ver)'  rarely,  by  violent  stmining 
muscular  efforts  during  parturition.  Its  fractures  nil? always  transverse,  usually 
8in<:Ie,  but  sometimes  multiple.  I  have  seen  it  broken  into  thive  nearly  equal 
fraianents  by  a  fall  from  a  watfold.     The  displacement  of  one  of  the  frag- 

IzneutA  is  sometimes  considerable,  tlie  upper  fragment  Iteing  almost  invariably 
behind  the  lower;  but  even  if  there  be  but  little  deformity,  the  very  super- 
ficial situation  of  the  bone  will  always  enable  the  Surgeon  to  judge  of  the 
exact  nature  of  the  injury  it  has  suffered,  the  signs  of  which  resemble  those 
of  a  fn»ctun?tl  rih. 
The  Treatment  must  be  conducted  on  the  same  principles  as  that  of  a 
'broken  rib,  and  presents  nothing  special.  Indeed,  when  fracture  of  the 
sternum  occurs  from  external  violeuce,  it  is  commcmly  asBociated  with  fracture 
of  the  ribs«  near  the  angles  ;  and  tlien  the  chest-tMindage  or  plaster  answers 
equally  for  buth  injuries.  Should  the  sternum  be  broken  during  parturition, 
the  patient  should  be  made  to  sit  up  in  bed,  with  the  shoulders  suppv»rted 
and  leaning  slightly  forwards,  so  as  to  take  off  the  tension  of  the  abdominal 
muscles.  If  a  portion  of  broken  sternum  be  depressed,  it  should  hie  left 
undisturbed,  unless  it  can   be  readily  got  into  position  by  placing  a  firm 

»  pillow  under  the  l«ck  and  allowing  the  shoulders  to  Gill  backwards.  If  this 
fails,  the  dieplaccraent  will  probably  give  rise  to  no  seritais  inconvenience, 
while  auy  attempt  to  remove  it  by  surgical  interference  might  be  attended 
with  the  grufttest  danger. 
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^happen  from  severe  blows  on  the  chest,  as  frum  falls  IVom  horseback  or  kicks 
on  tile  side.  It  may  be  complicated  with  fracture  of  one  or  more  rilis;  but 
this  is  uot  necessarily  a  concomitant  of  the  injury.  The  syinptoniH  arc  as 
follows.  After  the  receipt  of  the  bluw^  the  patient  is  seized  with  diihoulty  in 
breathing,  which  is  npt  to  bec(»rae  {>aroxy*tmal,  so  us  to  resemble  asthma. 
There  is  exj>cctoration,  at  first  of  mucus  uutinged  with  blood.  On  listeuiug 
[^«t  the  chest,  cuur^  crepitation,  with  some  dulnese  <m  percussion,  will  be  found 
the  iujucvd  part  of  the  lung.  After  some  days,  the  patient  coughs  up  a 
U  quantity  of  dark,  coagulated,  viscid  flaid ;  and  the  sputa  may  be  tinged 
fir  suuie  time  aftcmards.  The  dyspmea  and  cougti  are  greatly  relieved,  and 
recovcn*  gradually  takes  place. 

It  is  probable  that  in  these  cases  the  lung  is  ecchymosed  at  the  time  of  the 

•injury,  and  that  the  blood  i-xtraviu^ated  in  its  tifwue  grmlually  breaks  down, 

being  then  discharged  by  coughing  in  tlu>  viscous,  semi-congulatcd  stau*  aliove 

ribed — very  diil'erent  frum  the  tiorid  frothy  sputom  of  a  recvnt  lung  wound. 
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RurrURK  of  thk  Lrxo,  that  \&  to  giiy,  a  ctmtnseil  wound  wilb  mHHP 
of  the  visceral  pleura,  baa  acoasionuUv  been  observed  as  the  result  of  riulcat 
compression  in  aume  caseji  witbuut  fracture  of  the  ribg.     Thn^a  ynuu;^  wotnaa 
was  brought  into  University  CoIie<;e  Hospital  a  few  years  a^o,n bo  had  thgOWft 
herself  from  a  first-tloor  Aviudow^  and  had  fallen  with  her  ehe^t  aguiriBt 
bar.     She  died  soon  after  admission,  and  it  was  found  that  death  had 
from  hiemorrbage  from  a  laceration  of  the  root  of  the  rijcbt  Itmg.    llie 
waUs  were  extremely  eluslic,  and  no  fracture  of  the  riba  had  tak^n  place. 
symptoms  are  identical  witli  those  of  a  wound  of  the  lung.     Riiptupe  of 
lnn>r  is  n  dangenius  accident,  but  not  necessarily  fatal. 

WorxD  OF  THK  Lung  is  the  most  common*  and  one  of  the  moet 
complications  of  injuries  of  the  chest.     Wounds  of  the  lung  may  be  di%'i< 
into  those  which  communicate  with  the  external  air  by  a  wound 
the  walls  of  tlio  thorax,  and  those  which  do  not.     In  an  organ  like  Um 
which  contains  air,  this  distinction  might  seem  to  be  of  little  important^  ;  but 
as  has  already  been  pointed  ont,  it  is  the  dust  of  the  air,  and  not  Ihv  ganip^ 
which  give«  rise  to  decomposition  of  extravasated  blood  or  inf1amuifttonf^| 
eflusions.     The  well-known  experiment  of  Tyndall,  by  which  he  showed  tlial™ 
the  residual  air — that  is  to  say,  the  last  i»art  of  the  air  driven  out  from  the 
smaller  bronchial   tubes  and  the  air-vesirles  by  forced  expiration — ooob 
no  dust,  proves  tliat  all  the  stdid  {>article«  floatiu};  in  the  atmospben 
dei>08ited  irt  the  larger  tubes  ;   and,  consequently,  unlesB  Uie  wound  of  tli 
Inn^  be  of  sufticieut  depth  to  open  these,  there  is  no  reason  to  fear  tliat  deoooi* 
position  will  take  place  in  the  cavity  of  the  pleuni,  even  though  a  ooneidtf^> 
abk'  quantity  of  air  may  escape  into  it.     Wounds  of  the  lung  also  vary  graut^ 
in  severity — from  the  superficial  puncture  produced  by  the  pointed  fni^tncstt 
of  a  broken  rib.  to  a  deep  stab  by  a  sword-thrust,  or  the  wound  produced  by  a 
fragment  of  shell  or  a  bullet.   The  general  constitutional  effects  will  DecTtirUy 
vary  in  accordance  with  the  nature  and  extent  of  the  injury. 

The  pleura  may  be  opened  at  any  j>art,  and  it  i.s  importjinc  to  ren;-  ^ 

anatomical  relations.     Its  upper  part  extends  into  the  root  of  die  u 
one  to  two  inches  above  the  anterior  end  of  the  first  rib,  or.  aoci>rdiug 
Paascli,  from  half  an  inch  to  one  and  a  half  inches  above  the  elavide.     BvluWi 
the  limits  of  the  pleura*  are  as  follows  :  beliind  they  both  reach  to  the  iweM 
rib,  and  sometimes  a  little  iielow  it ;    in  the  axillary  line  tli-  leui 

extends  to  the  lower  border  of  the  ninth  rib,  and  the  left  to  the  .^ 

the  tenth  ;  in  front  the  right  pleura  reaches  t-o  the  jnnction  of  the  ivereutb  ril 
with  its  cartilage,  and  the  left  a  little  lower.    Thus,  a  stab  in  the  uuck  oi 
inch  and  a  half  above  the  clavicle  may  reach  it,  and  a  shot  in  the  buck  (I 
shatters   the    twelfth    rib   will   wound  it  in    its  inferior  pouch,  where  it 
reflected  off  the  last  rib  on  to  the  diaphragm.     In  a  penetrating  wound 
the  chest,  so  low  down  as  this,  the  diaphragm  comee  into  such  close  com 
witli  its  ])osterior  walU  that  it  could  scarcely  escape  injury.    The  atMiomitvat^ 
cavity  would  thus  be  o{)encd,  and  some  of  its  vi»cera  probably  injunrd.    J^A 
the  lung  di>es  uot  descend  below  the  tenth  rib,  it  could  tk*  n.- 
low  as  the  ninth  intercostal  s[ituM'  in  the  Uick,  unless  the  tenth  i 
penetrated. 

Tlic  Symptoms  of  a  wound  of  the  lung  are  usually  sufficiently  well  mariced,^^ 
though  they  necessarily  vary  with  the  extent  of  the  injury.  There  ia,  iu  tLifl 
fim  place,  the  immediate  shock  that  usually  aceoiu|)anitifi  the  iuftiotioo  of  aa 
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injury  on  an  important  int^?mnI  orpan,  in  severe  cases  anionntine  to  extreme 
collapse.  Tl»e  patient  is  at  the  same  time  seized  with  cwnsiderable  difficulty 
of  brejithin^,  and  in  conse^juence  of  the  injury  to  the  parietes,  tlie  respiration 
18  88  a  nde  chiefly  abdominal ;  this  is  followed  by  mncb  tickling  and  irritating 
congh,  and  the  expectoration  of  frothy  bloody  mncus  ;  or,  if  a  large  vesw]  is 
wonnded,  great  quantities  of  pure  bli>od  may  be  brootrht  up.  On  auscultating 
the  chest  immediately  afU*r  the  infliction  of  the  injury,  loud  coarse  rales  will 
be  heard,  cansed  by  the  presence  of  bloctd  in  the  smaller  broncliiat  tubes.  Tn 
the  least  severe  cjisea,  in  which  the  surface  of  the  lung  is  merely  pricked  by  a 
fragment  of  a  broken  rib»  the  occnrrence  of  subcutaneous  emphysema  may  be 
the  only  rertain  indication  of  the  injnry. 

ComplicatioiiB. — In  order  to  save  repetition  and  to  make  the  subject  more 
clear,  it  will  be  better  first  to  describe  the  complications  that  may  attend 
wounds  of  the  Inng.  The  principal  dangers  arise  from  bleeding,  both  external 
and  internal,  the  occurrence  of  Hsemothorax,  Pneam(»t borax,  Emphysema, 
Pneumonia,  and  Empyema. 

1.  The  Eaemorrhaffe  varies  with  the  part  of  the  lung  wonndetl,  and  the 
latent  of  the  wonnd.  It*  the  large  vessels  near  the  root  are  implicated,  death 
tocars  ulmoBt  insttintaneously  from  loss  of  blood  and  suffocation.  If  the  sur- 
face only  is  injured^  the  bleeding  may  he  very  slight.  When  it  is  abundant 
the  patient  spits  up  large  quantities  uf  florid  fh>thy  blood,  a  considerable 
amonnt  of  which  may  be  swallowed  and  subsequently  vomited.  If  it  do  not 
prove  fatal,  this  bloody  expectoration  geuerally  ceases  in  a  great  measure  in 
the  course  of  forty-eight  hours,  giving  way  to  sputa  of  a  rusty  character.  If 
there  be  a  free  external  wound,  there  may  also  l^e  copious  bleeding  from  it ; 
bnt  not  nnfrc'iuently  the  blood  finds  its  way  into  the  pleural  sac  rather  than 
through  the  external  aperture  and  accumulates  in  it.  If  there  is  no  ext<»mal 
wound,  such  blood  as  is  poured  out  from  the  surface  of  the  lung  must  necea- 
sarily  find  its  way  into  the  ytleura.  Death  may  arise  either  from  the  exhausting 
effects  of  this  internal  and  concealed  hfemorrhage,  or  from  saSbcation  through 
tbe  pressure  exercised  on  the  lungs  by  the  bl<x>d  in  the  pleura.  Although 
bloody  expectoration,  to  some  extent  at  least,  is  an  almost  necessary  and  in- 
variable accompaniment  of  a  wounded  lung,  yet  I  have  seen  a  laceration  in 
that  organ  three  inches  in  length,  occasioned  by  the  projection  of  broken  ribs, 
which  proved  fatal  on  the  seventh  day  fn:im  btemothorax  and  pleuritic  eflusinn, 
unattended  with  any  expectoration  of  blood,  or  other  positive  sign  of  wound  of 
the  lung.  The  i>loo<I  in  tliese  cases  would  probably  he  infiltrated  into  tbe  loose 
tiaaue  of  the  lung  around  and  above  the  wound,  where  it  would  coagulate  so  as 
to  offer  a  birrier  against  il-s  escape  into  the  bronchi,  while  it  was  being  p<juped 
out  where  least  rt^sistance  was  offered  to  it — viz.,  at  the  point  of  injury  in  the 
pleura.  The  symptoms  of  this  internal  hif^morrhage,  KMaothormx.  arc  those 
that  generally  characterise  loss  of  blood,  such  as  colrlness  and  pallor  of  the 
surface,  small  weak  pulse,  and  a  tendency  to  collapse  with  increasing  dyspnoea. 
The  more  special  sigiiH  consist  in  an  inability  to  lie  on  the  uninjured  side, 
with,  in  extromc  cjis*.*!,  some  bulging  of  the  intercostal  spaces,  and  an  ecchy- 
mo«cd  condition  of  the  posterior  part  of  the  wounded  side  of  the  chest.  If 
there  is  an  open  wound  there  will  he  occaaional  gnshcfl  of  blood  from  it  when 
the  ])atient  coughs.  The  most  iinjiortnnt  signs  are  furnished  by  physical 
examination  of  the  chest.  As  the  blood  gravitates  towards  the  hmtk  of  the 
chest,  between  the  posterior  wall  and  the  diaphragm,  there  will  be  gradually 
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increaHiDg  dulness  on  percussion  in  thissituatifni,  with  altsenoe  of  rei^MratorT' 
murmur  and  of  vocal  frcinitus.  In  the  upper  and  aiilerior  part  of  the  lung  wkr 
continues  to  cuUr,  but  as  the  ])res8iiro  iJicreiiseH  and  the  Utng  heoomca  nocv 
completely  collapsed,  the  resicular  murmur  will  be  lost,  and  the  breath-foaod* 
become  tubular  in  character. 

An  ecchjTiiosis  of  the  loins  described  by  Valentin,  and  noticed  by  Lftrrej 
and  others,  occasioned  by  the  filtration  of  bh>od  through  the  wouud  itr  rent  in 
the  pleura  costalis  into  the  areolar  tissue  of  the  chest,  has  Viecn  looked  upon 
by  some  Surgc^ons  as  pathognomonic  of  heeraothorax  ;  its  imporimuv,  how- 
ever, is  secondnry  to  that  of  the  ausonltntory  signs,  as  in  many  cases  tt  ins 
not  been  met  with,  and  in  others  of  non-penetrating  wounda  of  the  chad 
it  has  occurred. 

2.  Emphysema,  or  the  infiltration  of  air  into  the  areolar  tissue  of  the 
body,  tind  Fneumothoraz,  or  the  accumulation  of  air  in  the  c-ttvity  of  the 
pleura,  are  occjisional  complications  of  a  wounded  Umg.  Emphysema  of  % 
limited  characttr  without  pneumothorax  is  a  rery  common  complication  of 
superficial  wounds  of  the  lung  from  simple  fracture  of  the  ribs,  and  is  of  no 
importance.  In  .such  cases  the  two  layers  rtf  the  pleura  remain  clowOy  applied 
to  ennh  other  and  the  air  paR.«(?8  through  these  without  filling  the  plcnral 
cavity.  More  extensive  emphysema  is  almost  always  a.«Boc'iated  with  air 
in  the  plem*al  cavity.  These  accidents  occur  more  c^tmmonly  when  the  ei- 
ternal  wound  is  small  and  oblique  than  when  it  is  Itirge  and  direct,  ami  often 
happen  in  those  cases  in  which  the  lung  is  punctured  by  a  fractured  rib,  vritb- 
ont  there  being  any  external  wound.  The  mechanism  of  traumatic  cinpby* 
serna  in  such  cases  is  as  follows.  The  two  kyers  of  the  pleura,  U-ing  jiono 
tured  and  torn,  and  the  lung  wounded,  a  quantity  of  air  is  sucked  into  the 
pleural  sac  at  every  inspiration,  either  through  the  external  wound,  or,  if  nooe 
exist,  from  a  hole  in  the  lung,  thus  giving  rise  to  pneumothorax.  At  cadi 
expiration,  the  air  that  thus  accumulates  in  the  pleural  sac^  beiug  oomprMwd 
by  the  descent  of  the  walls  of  the  chest,  is  pumped  into  the  areolar  tiaoe 
around  the  edges  of  the  wound  ;  and  if  this  Ix'  oblique  and  valvular,  t>r  if  no 
external  wound  exist,  the  air  being  unable  to  escape  wholly  through  it,  finds 
it<i  way  at  each  succeeding  respiration  further  into  the  large  arenlar  plautjft^  fini 
alfont  the  tmnk  and  neck,  and  eventiudly,  ]>erhap9,  into  those  of  the  Indy 
generally.  Under  no  circumstances  can  any  air  find  its  way  back  into  Umj 
bronchial  tubes,  for  although  a  wound  in  the  lung  allows  air  to  pass  readily  in 
the  direction  of  the  pleunv,  it  offers  a  valve-like  resistance  to  its  passage  in  the 
opposite  direction.  Though  this  is  the  way  in  which  the  most  marked  cases 
of  emphysema  ot^ur,  it  may  be  occasioned  otherwise.  Tims,  for  instance,  I 
once  had  under  my  care  a  woman  who  had  extensive  emphysema  of  the  areolar 
tissue  of  the  trunk  from  fractured  ribs,  but  without  any  pneumothorax,  Xbt 
lung  having  been  wounded  at  a  spot  where  it  was  attachL*d  to  the  walls  of  the 
chest  by  old  adiiesions,  and  the  air  having  passed  tlirough  them  into  the  areolar 
tissue  of  the  body,  without  first  entering  the  cavity  of  the  pleura.  I  have 
also  seen  extensive  emphysema  occasioned  by  the  apex  of  tlie  lung  beinf 
wounded  by  the  fragments  of  a  comminuted  clavicle.  Hilton  lias  desarihad 
another  fonn  of  traumatic  emphysema  that  arises  without  any  external  wottnd. 
The  air  passes  along  the  root  of  the  lung  into  tbe  middle,  and  thenca  into  Uie 
superior  mediastinum ;  running  up  along  the  great  vessels  and  the  Gesophagna,  It 
]ms8c«  into  the  neck  between  the  layers  of  cervical  fasola  which  enter  the  tbomx 
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in  front  of  the  ^reat  vcsRels  and  behiml  the  ccsopliagna  refipi'Ctivc'ly.  From 
these  the  carotid  and  subclavian  vessels,  with  their  nerves,  derive  sheaths,  so 
the  air  now  runs  along  these  structures  into  tlie  limbs  and  neck. 

The  air  which  escapes  from  a  wound  of  the  lung  is,  as  before  stated, 
tboruaghiy  filtered,  and  has  no  tendency  to  give  rise  to  putrefaction  of  the 
extravasatcd  bUxKl  or  inflammatory  cfTnsions  in  the  parts  alHUit  the  wound, 
liud  in  the  vast  majority  of  cases  of  simple  fracture  of  the  ribs,  complicated  hj 
11  sljjjfht  wound  of  the  lung  and  subcutaneous  emphysema,  no  suppuration 
follows  the  accident.  I  have,  however,  seen 'eJttensive  suppuration  in  the 
ureolar  tissue,  so  that  the  broken  parts  of  the  fractured  ribs  lay  Imthed  in  pus, 
when  the  emphysema  was  the  result  of  puncture  of  the  lung  by  the  broken 
rib,  without  any  wound  in  the  skin. 

The  Symptoms  of  Emphysema  are  very  distinct.  There  is  a  puf^  diffnfied 
swelling,  jMile  in  coUuir,  and  onw:kling  when  pressed  npon,  at  first  confined  to 
the  neighbourhotni  of  the  wound,  if  there  be  one  externally ;  if  not,  making 
its  appearance  opijosite  the  fractured  ribs,  and  gradually  extending  over  the 
upjier  part  of  the  trunk  and  neck.  To  these  part«  it  is  usually  limited  ;  in 
some  cases,  however,  which  are  happily  rare,  the  swelling  becomes  more 
general,  the  body  being  blown  np  to  an  enormous  size,  the  fcatuTea  efi^ieed, 
movement  of  the  limbs  interfered  with,  respiration  anx-atc'd,  and  suflVx^ation 
oonseqnently  induced  ;  after  death,  air  has  been  found  in  all  the  tissnee, 
even  under  the  serous  coverings  of  the  abdominal  organs.  The  rapidity  with 
which  the  emphysema  diffuses  itself  will  de[)end  largely  npon  the  nature  of 
the  o[»ening  in  the  chest-wulj,  whether  valvular  or  direct,  and  npon  whether 
the  patient  coughs  or  noi^-ooughing,  if  violent,  cAusing  very  rapid  and 
extensive  infiltration  of  air  over  the  body.  I  have  seen  in  such  a  case  the 
scrotnm  blown  np  to  the  size  of  a  cocoa-nut  five  minutes  yfter  the  chest  had 
Ijeen  punctured.  In  traunuitic  pTieumothorax  the  auscultatur^-  phenomena  are 
verj*  distmctly  marked  ;  there  is  a  diminution  or  complete  absence  of  the 
respiratory  murmur  and  of  vocal  fremitus  on  the  affected  side,  with  loud 
tympanitic  resonance  on  percussion,  displacement  of  viscera,  and  considerable 
distress  in  breathing.  If  the  pressure  in  the  pleura  becomes  very  great, 
rcspiratinn  may  be  complet4?ly  arrestetl  by  preasnre  on  the  opposite  lung. 

8.  FneiunoniA. —  Evt-ry  wound  of  the  lung  is  necessarily  followed  by  a 
localised  traumatic  inflammation^  hmited  to  the  parts  actually  injiuvd. 
The  tnflamnuttory  exudation  tills  the  air-vesicles,  and  thus  caases  a  oonsoli- 
datiou  of  the  lung  at  the  injured  spot.  This  is  a  necessary  stage  in  the  process 
of  repair,  and  in  subimtaneous  injuries  has  little  or  no  tendency  to  spitfad.  In 
cues  complicated  by  the  admission  of  uupurifled  air  from  without,  dccom- 
puiitioD  of  the  extravasated  blocHl  and  inflammatory  effusion  frequently 
oixur,  and  the  presence  of  the  iiritating  products  of  putrefaction  in  the  track 
of  Che  wound  may  lead  to  an  extension  of  the  inflammation,  with  suppuration, 
and  occasionally  gangrene  of  a  portion  of  the  lung.  More  commonly  the  lung 
collu{»ses,  in  ronse«iuence  of  the  pressure  of  blood  and  intlummtitnry  L-ffusiou  in 
the  pleura,  and  at  the  post-mortfm  examination,  if  the  patient  shonld  die,  the 
coDBolidation  of  the  lung  is  found  to  extend  scjircely  beyond  the  parts  aotnally 
injured  by  tlie  misHilc  or  weapon  by  which  the  wound  was  inflicted.  The 
comparative  rarity  of  spreading  pneumonia  in  cases  of  gunshot  wound  of  the 
lung  Ih  specially  commented  on  in  the  Reports  of  the  Civil  War  in  America, 
and  WM  noted  also  by  Klebs  and  Socin  in  the  Frauco-Gcnnan  War  of  11^70. 
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The  simple  localised  tmnmatic  inflammation  consequent  on  an  injaryl^^^ 
bat  slight  consLitutioiial  disturbauce,  and  it  i^  only  in  oxcoptional  oases  thatU 
conid  give  rise  to  definite  physical  signs.  There  may  bo  a  little  fine  crepiU- 
tion.  and  j>ossibly  rewguizable  dulnesa  ;  Imt  more  commonly  the  phy&ical 
signs  arc  ohscurod  by  hicmorrbagc  into  the  Inng  snbslnniv,  and  into  the  tTuvity 
of  the  pleura.  The  ru3ty  sputa  are  more  the  consequence  of  tlie  ha?morrbage 
into  the  air-vesielea  than  of  inflammatory  hy|>cnemia.  Should  spreading  septic 
inflammation  set  in,  the  constitutional  Rymptoms  are  much  nior*.'  grave,  Tvry 
high  fever  being  caused  by  8bsor])tion  of  the  productijof  ptitrefactiou,  Iheusm- 
pernture  reaching  104'  F.  or  I05"  F.  It  may  then  occasionally  be  poesible  to 
recognize  the  ordinary  signs  of  pneumonia — hurrietl  respiration,  fine  crepitatioii, 
dniness  on  percussion,  increased  vocal  fi'emitus,  tabular  or  bronchial  bn»ti>- 
ing,  and  increased  vocal  resonance, — but  far  more  c(iiimu>uly  all  these  aignfi 
arc  wanting  in  con6c<]uence  of  the  simultaneous  inflammntion  of  the  pleam, 
with  efl'nsion  into  its  cavity.  The  pneumonia  that  occurs  as  a  conswjiience  oC 
injury  differs  essentially  from  acute  cronpons  pneumonia.  The  disease  has 
of  course  no  fixed  locality,  stiirtingas  it  does  from  the  wound,  and  it  hasmnch 
less  tendency  tx»  spread.  Mortfovcr  it  occnrs  most  frequently  in  a  collapsed  <>r 
partially  collapsed  lung,  and  consequently  there  is  not  the  same  distension  of  the 
air-TcsicIca  with  inflammatory  exudation.  It  is  a  most  dangerous  complication 
but  not  a  hopeless  one.  If  free  drainage  be  provided  rr<tm  the  pleura,  the 
mischief  may  cease  to  spread,  granulations  may  spring  up,  and  the  woand  n 
the  lung  may  gradually  close. 

Foreign  bodies  :ire  frequently  carried  into  the  substance  of  the  lung  In  pm- 
shot  wounds  of  the  chest.  If  these  are  metallic,  they  may  Ixjcome  cncy«U*d  ; 
if  non-metallic,  as  pieces  of  clothing,  they  more  commonly  give  rise  to  snppu* 
ration ;  and  should  the  patient  recover,  they  may  ultimately  find  their  way  into 
the  bronchi,  and  l>e  coni^dicd  up. 

4.  Pleurisy  and  Empyema. — Whenever  the  pleura  is  wounded,  whetber 
it  be  by  a  frw.^tured  rih  or  by  a  direct  open  wound,  and  whether  ibr  lung  be 
injured  or  not,  localized  traumatic  inflammation  necessarily  results,  and  the 
first  stage  in  the  repair  of  the  injury  in  the  serous  membrane  ia  adhesion  of 
the  two  opposed  surfaces  by  means  of  the  inflannnatory  uxndntiuu.  Afierwaris 
finn  fibnms  adhesifms  aa*  formed  U'tween  the  parietal  and  the  visceral  pleura 
at  the  injured  sjKit,  thus  to  a  certain  extent  obliterating  the  scmus  sac.  Su^w 
catHneous  injuries  of  the  pleura,  such  as  are  made  by  the  ends  of  a  broken  rib, 
rarely  give  rise  to  any  serious  trouble.  The  inflammation  remains  strictly 
!imit<'d  to  the  injured  spot,  and  shows  little  tendency  to  Mprrad.  Even  when 
the  physical  signs  have  shown  tliat  some  amount  oi  blood  has  Ihx'H  fxUnTB- 
satod  inUi  the  cavity  of  the  pleura,  the  iuHammntion  rarely  reacbca  the  stage 
of  suppuration  unless  there  is  an  extenial  wound.  If  there  is  an  external 
wound,  the  condition  is  always  one  of  consideruljle  danger.  The  caritj 
of  i)ie  pleura  is  partly  fllicil  with  extravasated  bbHKl  and  inflammatorr 
exudation,  t)iat  is  to  say,  with  putresciblc  matter,  to  which  the  air  )ia»  fhse 
access  through  the  external  wound  ;  at  the  same  time,  in  moat  caeca,  tbr 
drainage  by  the  wound  is  very  i!u|>erfect,  Decomposition  uataraUy  foUows, 
and  the  decomposing  matter  sets  uji  the  most  inlcnse  inflammation  of  thr. 
pleura,  rapidly  reaching  the  stage  of  Bup|»aration.  The  lodgment  of  a  f<ireign 
body  in  the  pleural  cavity  or  an  unhealthy  constitatiouul  ccmdition  of  th? 
patient  necessarily  ibvuars  the  formation  of  pus  in  tite  pleura.    In  wuozida  of 
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tnc  pleural  cavity  uliich  follow  this  course,  the  effused  fluid  is  at  first  serum, 
with  some  flakes  of  lymph  floating  in  it,  and  it  is  generally  mixed  with  blood 
from  the  wounded  lung.  The  effusion  takes  place  very  rapidly,  so  as  to  half 
fill  one  side  of  the  chest  in  two  or  three  days.  By  about  the  third  day  it 
becomes  turbid,  and  before  the  end  of  a  week  it  aasnme»  the  ohararter  of  pua. 
The  dischart^^e  from  the  wonnd  is  of^eu  abundant,  offensive,  and  extremely 
irritttliDj]:  to  the  skin.  The  constitutional  symptoms  are  mofifc  scvrre,  the  tem[>era- 
inre  risini^  to  104^  F.  or  106°  F.  The  patient  may  die  .luring  the  first 
veek  from  absorption  of  the  products  of  putrefaction.  Should  he  survive  till 
M^nration  is  fully  established,  the  intemtity  of  the  symptoms  subsides,  the 
cavity  may  t^xadaally  dose,  and  recovery  take  place  ;  or  death  may  ensue  from 
hectic  or  exhaustion  from  prolonged  suppuration. 

The  presence  of  fluid  in  the  pleura  may  be  recognized  Viy  the  physical  signs  ; 
dulness  on  percassion  and  absence  of  respiratory  murmur  at  the  lower  and 
jKwterior  parts  of  the  chest,  up  to  a  level  which  has  a  gratlual  tendency  to 
ascend,  and  which  varies  according  as  the  patient  is  upright  or  recnn\bcnt ; 
vitcal  fremitus  is  abolished  over  tl»e  tlnid,  and  vo<_-al  resonance  is  muffled. 
At  the  border  of  the  fluid  there  is  occasionally  segophony.  In  cases  in  which 
there  is  no  external  wound,  or  in  which  it  has  Ix^n  closed,  the  whole  side  of 
the  chest  may  lx>  tilled  with  fluid.  There  is  then  complete  absence  of  all 
breath  and  voice  sounds  and  of  vocal  fremitus,  with  increase  of  size  on 
measurement,  bulging  of  t!ie  intercostal  spaces,  and  compreasion  of  the 
Inng  against  the  spine  ;  and,  if  the  left  pleura  W  fille<i,  displacement  of  the 
heart  towards  the  right  side — if  tlie  risrht  pleura,  descent  of  the  liver  IkjIow 
its  normal  level,  and  displac^ement  of  the  heart  to  the  left.  When  the  pleuritic 
effusion  and  extravasation  reach  such  a  degree  as  this,  there  is  neoesaarily 
great  dyspneea,  and  death  will  usually  spceflily  ensue.  If  there  l)e  air  as  well 
OS  fluid  in  the  wivity  of  the  pleura,  it  can  be  recognized  by  the  combination 
of  the  signs  of  pneamothorax  at  the  upper  part  of  the  clu^t,  with  th«jee  of 
fluid  at  the  lower.  Occasionally  distinct  si^lashing  sound*  may  be  produced 
by  grntly  shaking  the  patient.  If  it  is  desired  to  ascertain  the  nature  of  the 
fluid  in  the  pleural  cavity,  a  small  ijuantity  may  be  dniwn  off'  by  mcanfi  of  an 
exploring  syringe. 

OoUapae  of  the  Lnng. — In  wonnds  of  the  chest,  as  soon  as  air  is  admitted 
to  the  mvity  of  the  pleura  the  atmospheric  pressure  on  the  surfm^  of  the  lung 
and  within  the  nir-vesiclen  becomes  eijual  and  it  would  naturally  be  supposed 
that  the  lung  would  at  onei^  coUnpnc  1>y  virtue  of  its  own  elasticity.  This, 
however,  is  not  always  the  t^asm.  The  chest  may  be  hirgi'ly  opened  and  yet  uu 
oolU^jse  may  uike  place.  This  seems  most  probably  to  be  due  to  the  mlhesion 
of  the  two  smooth  moist  pleural  surfac€«  to  each  other.  Wlien  ooUapee  of  the 
long  occurs  early  it  is  nften  duo  to  ivir  entering  the  plenra  during  inspiration, 
either  from  the  laug  or  from  without,  and  in  consei^uonce  of  the  valve-like 
action  of  the  wounded  lung,  or  an  oblique  external  wouud,  being  unable  to 
cacape  during  expiration  ;  consequently,  as  the  chest-walls  descend,  the  lung 
is  wineeted  by  the  compressed  air.  This  may  Imj  related  at  each  respiration 
till  no  further  collapse  of  the  Inng  is  pog.sible.  In  the  later  stages  it  may  be 
due  to  compression  by  blo«Ml  nr  by  inflammatory  eflnsion. 

The  possible  mmplications  of  wounds  of  the  Inn.Lr  ha\ing  been  descHlxMl, 
we  are  now  in  a  position  to  consider  the  ditlerent  varieties  of  Ihosc* 
injuries. 


858 


2KJUBIES    OF    THE   CHEST, 


Bubcat&nAoiis  Wounds  of  the  Lnng  from  Fractured  Bibe. — S^ij^tit  H 

injuries  tn  tin*  Iim;t:  ari-  t-xtremoly  common  in  fruL'tiiros  of  tht.'  rilw  by  dinct  H 
viulemv,  but  as  h»is  ulready  bo*in  pointed  oat,  thoy  are  much  less  likely  to  ooont  '^ 
in  frui'ttires  hy  indirect  violence,  \\a  in  tlieso  thepoinU'd  ends  of  the  fragniAnU 
are  dirceti'd  oatwards.  These  injurieB  rarely  extend  deeply  into  the  \vai%.  ■ 
The  iiaaul  symptoms  arc  slight  hEcraoptyeis,  oeasinjj  by  the  second  daT, 
followed  by  rusty  sputa  and  limited  duliies^  round  the  injury,  and.  poosibly*  it 
the  base  Mf  the  pleural  cavity,  from  extravasated  blwKl.  There  may  f>e  a  little 
ooine  crepitation  from  blood  in  the  lung.  Emphysema  is  of  frequent  tiocar^ 
renoe,  hut  pneumothorax  is  a  rare  complication  ;  it  seems  that  a  little  air 
readily  finds  its  way  across  the  pleunil  cavity,  without  any  aepamtion  nf  Um 
visocnd  from  the  parietal  pleura,  probably  in  cooseqnence  of  the  oatml 
cohesion  of  two  smooth  moist  surfaces.  Occasionally  the  absence  of  air  in  tbe 
plenrat  cavity  in  these  cases  may  be  due  to  the  prcj>encc  of  adhesions.  The 
emphysema  in  these  cases  is  rarely  extensive.  These  slight  wonuds  of  the 
lung  in  a  healthy  subject  scai-cely  add  to  the  gravity  of  the  caa%  and  rvtjttirD 
no  treatment  beyond  that  of  the  fractured  rib. 

More  severe  wonnda  of  the  lung  may  occur  from  fractures  of  tbe  ribi, 
accompanied  by  pneumothorax,  extensive  emphysema  and  hsBmothoRii.  That 
are  occasionally  followed  by  plenrisy  with  effusion,  or  even  empyema,  Ttt 
majority  of  these  severe  injuries,  however,  do  well  if  the  patient  is  hualthy  ud 
there  is  no  open  wound. 

Fenetrating  Woimda  of  the  Thorax  with  Wound  of  the  ^oag. — 
A  penetrating  wt.uuil  is  rocogni/.cnl  liv  the  (iresence  of  an  external  opeaiQg, 
through  which  air  is  frequently  drawn  in  and  out  during  respiration,  with  the 
signs,  already  indicated,  of  wound  of  tlic  lung.  These  cases  are  always  aeriocu, 
as  owing  to  the  admission  of  air  from  without  there  is  great  risk  of  the 
occurrence  of  septic  pleurisy  and  pneumonia.  Moreover,  in  a  lar. 
of  cases  the  injury  to  the  lung  extends  more  deeply  than  any  v, 
can  poesihly  be  infltcted  by  a  broken  rib. 

Wounds  of  the  Luwj  by  sfutrp  /tfitteiratm/  instntmsnts,  as  knivt.-v  ..r  i»at>rc*, 
are  Bpecially  liable  to  be  complicated  by  profuse  haemorrhage,  both  into  ll» 
pleura  and  into  the  uir-tul>es.  AVhen  they  penetrate  the  chost-wall  obliqMtf, 
so  as  to  leave  a  valved  opening,  they  may  give  rise  to  emphysema  and  paoan** 
thorax  :  in  fact,  it  is  in  this  class  of  cases  that  these  conditions  have  noit 
commonly  been  met  with  in  an  extreme  degree.  Septic  pleurisy  and  empTOM 
are  common  complications,  bnt  from  the  clean,  inciaed  character  of  the  woax»d 
and  the  absence  of  foreign  bodies  catried  into  it  there  is  a  fair  1  ^  |»re- 

ventinu;  these  complications  and  obtaining  union  of  the  external  .■  .  tiic 

first  intenti<m  if  pru|)cr  treatment  be  adopt«l. 

Wounds  of  the  Lung  by  blwit  instruments,  as  in  bnllet  or  shell  woaods  or  to 
niatiiinery  acoidentA,  form  by  far  the  gravest  claas  of  theee  injoriei.  In  con- 
ftoquence  of  the  form  and  size  of  the  external  opening,  emphyMema  ix  a  Bumt 
what  rare  eompllcatiou,  and  when  air  is  ]»rcsent  in  the  pleura  it  is  aeldoinet 
any  degree  of  pressure,  llicmothorax,  to  a  greater  or  lees  extent,  is  alwap 
present,  and  in  the  majority  of  cases,  as  the  external  woand  can  acaicely  heal 
hj  the  first  intention,  septic  pleurisy  and  empyema  follow  tbe  injury.  It  h 
KometimcR  complicated  by  spreading  inflammation  of  the  luug,  termixkiftla^ 
i-  iradon  or  gangrene.    These  cases  are  frequently  complioat«d  by  tW 

of  foreign  bodiea,  such  as  bullets  or  pieces  of  clotlung.  ^H 
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The  Frognosifl  in  wounds  of  the  lungs  is  iieoefi5wirily  extremely  unfavonr- 
rI»Ic  if  the  injury  tx*  severe.  The  danger  will  depend  greatly  \x\vjn  whether  the 
woood  be  open  or  subcutaneous^  upon  tlie  nriture  of  the  instrument  inflict- 
ing it,  and  upon  its  extent.  Jf  the  lung^  he  wounded  by  tbe  shHq>  end  of  w 
broken  rib,  recovery  nsnally  ensues.  Punctured  wounds  of  the  chest,  pene- 
tniting  the  lun^,  arc  always  very  serious  ;  but  here  the  danger  will  depend 
partly  on  the  depth  of  peneti-atiou,  partly  on  the  size  of  the  iDstrnmeiit 
ciiusing  the  wound.  The  aoarer  the  wound  penetrates  to  the  root  of  tho 
lungs,  the  greater  is  the  danger  of  htemorrhage  from  the  larger  vaacnlar  trunk?. 
Gunshot  wounds  of  the  chest  are  Fnr  more  dangerous  than  stales,  owing  partly 
to  the  laceraliun  attendant  on  a  bullet  wound,  hut  chiefly  to  the  fart  that  the 
external  wound  can  i*arely  heal  without  suppuration  and  consequently,  unless 
each  complication  be  prevented  by  antiseptic  treatment,  septic  pleurisy  and 
empyema,  and  pierhaps  also  pneumonia,  arc  almost  certain  to  occur.  The 
danger  of  these  wounds  is  also  increased,  iu  many  cases,  by  tbe  lodgment  of 
the  ballet  or  other  foreign  bodies. 

In  the  Keport  of  the  American  Civil  War,  a  table  is  given  of  l(iOJ> 
cases  of  penetrating  wonnda  of  the  chest,  collected  from  various  sources, 
including  the  reports  of  Mouat  on  the  New  Ziialaud  War,  Chcnn  and 
Matthew  on  the  Crimean  War,  Stromeycr  on  tbe  F)anigh  War,  and  others, 
or  these  li'49  died,  lieing  an  average  mortality  of  Crr2  per  cent.  In 
the  Amerlcuu  Civil  War  8715  cases  were  recorded,  with  r»260  deaths, 
or  G2-6  per  cent.  The  highest  mortality  recorded  was  in  the  Crimean 
War,  in  which  '.U*0  \^t  cent,  of  these  cases  terminated  fatally  amongst 
Uk!  French  troi:)pp,  and  7'.t'2  amongst  the  English.  Longmoro  points  out  that 
the  apparently  great  mortality  in  the  Crimean  returns  was  due  largely  to  the 
proximity  of  the  field-hospitals  to  the  trenches,  where  the  patient*  were 
vonnded;  if  they  had  been  wounded  in  the  ordinary  circumstances  of  a  battle, 
many  of  them  would  never  have  reached  a  hospital.  The  great  danger  and 
principal  cause  of  death  in  these  injuries  is  unr]uestionably  the  haemorrhage 
tlint  ensues.  This  may  pnjve  immediately  fatal  if  one  of  the  larger  pulmonary' 
vessels  be  divided.  \r  the  bleediu^'  is  most  abundant  at  and  shortly  after  the 
receipt  of  the  wound,  Hennen  states  that,  if  the  patient  survive  the  third  day, 
great  hopes  may  be  entertained  ftf  his  recovery.  After  this  j»eriod,  the  chief 
■onrce  of  danger  is  the  occurrence  of  septic  inflammation  in  the  pleura  and 
flomcUmcs  also  in  the  injured  lung,  the  probability  of  the  occurrence  of  which 
is  greatly  increased  in  gunshot  injuries  by  the  frequent  lodgment  of  foreign 
foodies  within  the  chest.  The  immediate  cause  of  death  at  this  stage  is 
Uie  aocnmulatiou  of  decompo«ing  inflammatory  efl'usion  in  the  pleural  cavity 
mnd  U»e  absorption  of  the  products  of  putrefaction.  This  may  prove  flatal 
frt»m  the  fourth  to  the  eighth  day.  Emphysema  is  seldom  a  dangerous  com- 
plication,  though  it  may  become  so  if  very  extensive  and  if  it  be  allowed  to 

crease  unchecke<i. 

If  both  lungs  tfc  wounded  at  the  same  time,  the  result  is  almost  inevitably 
fftCal,  citlter  by  the  abundant  hscmorrhagc  9ulTc>c^ing  or  exhausting  the 
pfttient,  or  else  by  induction  of  asphyxia  in  consetpicncc  of  air  being  drawn 
into  both  the  pleural  sacs.  This,  however,  does  not  necessarily  result  ;  and 
there  is  a  sufficient  number  of  cases  of  recoveries  after  stales  or  bullet  wounds 
tr»Ter«ing  iMith  sides  of  the  chest  on  record  to  show  that  collapse  of 
ttie  lungs  and  conseqncnt  asphyxia  do  not  necessarily  resnlt  from  Uiis  double 
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J^at  are  two  conditions  in  which  it  jarsfx^'^r 

^j^fK  or  strap  the  whole  chest.     The  first  is  when 

^^n  rib  arc  sharp  and  aneular,  and,  projortini;  inward* 

*  ^pwdace  pain,  distress,  and  no  slic^lu  danijer  of  furtbor 

^  if  pressed  down  ujKni  them;  seoondly,  when  Lli«  long 

^frr  Iho  effusion  of  air,  serum^  or  blood  into  the  plenrai 

.****  titrht  bandagin^f  of    the    chest  will    ciiose    great 

^  jn  the  injnred  side  being  already  rendered  uaeloHc 

,j^«.ton,  respiration  is  altof^ether  carried  on  by  tbe  hui$ 

,.    If  the  chest  l)e  nutformly  or  tightly  eompreaaed,  Uv 

■t  interfered  with  to  such  an  extent  that  a  aenii-aspbyxial 


^  iftHnd  of  the  chest  by  a  sharp  cutting  instruments  if  H  bt  a 

,     .ittempt  shoulr]  I)e  made  t«  close  it  in  such  a  waj  as  to 

first  iutentiou.     For  this  purpose  some  form  of  antiaeptio 

\\iiyB  be  adopted.    The  skin  nronnd  the  wound  mnat  bt 

occi  f!icient  antiseptic  solution,  sach  as  carLiolic  acid  lotioo  (I 

of '  1  it.sclf  may  be  wiped  ont  by  means  of  a  sponge  soaked  to 

call  M  and  held  in  a  j^air  of  forceps.     If  the  wound  be  Urge  tb< 

<  be  brought  to*]p?ther  by  sutures;  if  it  be  small  and  nol  |B?ftpnix< 

.|tiircd.    The  surface  must  next  be  covered  with  an  antiseptic 

I  ■  iilisence  of  an  antiseptic  dressing  the  wonnd  may  be  closed  by 

'   'ii»or  a  piece  of  lint  may  be  soaked  in  the  bbx^d  and  allowed  to 

1.     If  the  wound  be  thus  closed  the  pjitient   must  Iw  careftilly 

Irtily  for  effnaion  into  the  pleura,  and  the  temiKTMture   most  be 

^fiould  tl»ere  be  increasing  dulness,  with  a  high  temperatare,  the  fluid 

<i](ivi.*<l  by  means  of  the  aspirator,  and  examined.    Should  it  l«  turbid 

,    r  .1  free  vent  must  at  once  be  provided  for  it,  either  l»y  openin;?  ap 

,Mnai  wound,  or  by  truiking  a  new  one  at  the  ratist  tvinvoniont  simt 

-Id  Mie  wound  U;  lar«:e  and  deep,  with  blood  and  sir  issnini;   freely 

,ti  it  frrtm  the  injnreti  bnijr,  it  sliould  not  be  completely  clostni,  otherwise 

,1  "thorax  and  emjihysema,  or  haiuulhorax  will  c^'rtaiuly  occur.     It  may 

r*iiiiedwjth  an  antiseptic  solution,  and  partly  closed  by  sutures,  »  lai^ 

'0  inserted,  and  an  aniiscptio  dressing  npplinl,  or  in  ihm 

^  it  may  l»e  covereil  with  a  piece  of  oiled  linU     The  paiient 

'U  the  wiiuntled  Hide,  and  the  wall  of  the  chest  may  be  tixed  by  ko^ 

..:..-    iripa  of  plaster  applied  to  the  injured  side  only,  an  aperture  boiag  Ml 

littveeu  the  strips  opi>06ite  the  wound.     Monat  states  that  eJCceUcnt 

ve  f(»lloired  this  plan  of  treatment  in  military  practice. 
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WOUNDS    OF    THE    LUNG:    TREATMENT,  S6i 

If  there  is  no  antis<q»tie  lotion  at  hand  the  Surgeon  shouM  tlofir  theoJtami- 
natjon  till  the  putieiit  has  reached  the  hoepttaL  Nothing  lk  more  certain  to 
give  rise  to  sc-ptie  pleurisy  than  the  introduction  of  a  dirty  linger. 

In  Bullet  wounth  of  the  Lung  the  treiitnient  will  chiefly  depend  ujion  the 
nature  of  the  external  wound.  In  a  oaae  in  which  one  of  the  modern  bullets 
has  passed  through  the  chest  producing  smtdl  almost  cleau-cut  a[K*rtiire8,  the 
Snrgeon  will  probably  beet  consult  the  safety  of  the  patient  by  abBtaiuing 
froDi  all  interference  beyond  thorough  cleansing  of  the  skin  with  an  effi- 
cient aniiscptic  solution  and  the  application  of  an  antiseptic  dressing.  If  the 
ballet  remain  in  the  chest,  the  aperture  must  be  sufficiently  enlarged  to  allow 
the  introduction  of  the  finger,  pnrified  by  some  antiseptic  fluid.  The  Surgeon 
must  not  go  too  deeply  or  iwrsevcringly  in  search  of  the  foreign  body,  lest  he 
excite  more  iiTitation  than  it  would  if  left,  alone. 

Laive  wounds  must  be  left  freely  open,  whilst  mcdinro-sized  ones  may  need 
enlarging,  so  as  to  favonr  the  escape  of  any  foreign  body  which  may  have 
been  left  in,  or  of  extravasated  blood  or  inflammatory  cflTusions.  Careful 
antiseptic  treatment  of  such  cases  is  most  important,  and  in  the  absence  of 
tlie  necessary  melius  for  carrying  this  out,  the  patient's  chance  of  recovery  will 
be  inca-ascd  by  a  free  provision  for  drainage  and  the  application  of  some  dry 
aUorbent  dressing. 

The  Constitatiouai  Treatment  of  woiuids  of  the  Inng  presents  nothing 
peculiar.  During  the  (irst  fewhour-s  the  chief  danger  is  from  loasof  blood,  and 
as  the  feehle  state  of  the  circulation  during  the  state  of  shock  that  immediatelv 
follows  the  injury  is  favourable  to  the  arrest  of  ha?morrhage,  the  patient  should 
not  be  prematurely  roused  by  the  administration  of  stimulants.  He  must  be 
kept  lying  on  the  injured  side,  and  have  ice  to  suek|  or  a  little  iced  milk  nod 
Boda-wuter.  or  barley-water,  to  drink,  when  these  are  obtainable.  He  raiist  be 
forbidden  t-o  talk,  and  kept  at  perfect  rest.  If  no  complications  en.sue,  he 
DiDSt  be  kept  on  moderate  diet  for  a  few  days,  after  which  he  may  take  snch 
tiioA  as  lie  is  in'-lined  for. 

Treatment  of  the  CompUcationa  of  Penetrating  Wounds  of  the 
Lnng.—rroliLSo  hamorrfuige  is  a  common  eoraplicalion  in  all  wounds  t»f  the 
chest.  It  may  ocf.'usiiinntly  come  from  n  wounded  intercostal  or  internal 
manmiary  artery,  ami  must  then  Ihj  treated  by  the  method  described  on  p.  476, 
If  tht;  hajmorrhage  come  frum  the  pulmonary  tissue,  the  first  indication  is 
to  diminish  the  quantity  and  force  of  the  blood  circulating  through  the 
lungK,  and  thos,  by  lessening  the  impahse  of  the  heart  and  increasing  the 
tendency  of  the  blotMl  to  coagulate  in  the  smaller  vessels,  to  endeavour  to  arrest 
the  hccmorrbiige  from  these  organs.  If  the  hiemorrhagc  have  been  very  abun- 
dant, the  collapse  and  fainting  conseijuent  upon  this  may  tend  lu  induce  a 
natural  arrest  of  the  bleeding,  which  thus  oRcn  sjiimtaneouBly  ceases  on  the 
sa|)er\*ention  of  syncope.  Should  the  hicmoptysis.  however,  continue  or  return 
trom  time  to  time,  what  .should  be  done?  Hetva  very  (*onBidenible  dis(*repaney 
(if  opinicm  exists  amongst  Surgeons:  the  (jnestion  at  issue  Ix'iiig  whether  venesec- 
tion should  U*  adopted  with  the  view  of  restraining  the  hiemorrhage,  or  whether 
the  patient  should  be  irvated  by  rest,  low  diet,  ice,  digitalis,  and  similar  remedies. 
Up  to  the  close  of  the  Crimean  war,  the  most  experienced  Surgeons  were  uuani- 
IDoiu  in  their  opinion  that  the  patient's  safety  lay  in  free  and  repeated  vtne- 
eeotioi^  John  Bell,  Hfnnen,and  (juthrie, all  concurred  in  ur/ingthc  neocftiity 
offroo  veneaection  so  as  bo  keep  down  the  action  of  the  heiu't.    According  to 
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injury,  which  indeed  has  nlso  hern  determined  experimentally  on  animals  bj 
Ouveilliier.  That  perforntion  of  hoth  pleural  cavities  is  not  nece*ftarily  f»U| 
is  well  shown  by  a  case  recorded  by  Biltou  Pollard,  in  wliich  aohild  fiilliDg  from 
a  height  of  more  than  thirty  feet  was  impaled  ou  the  area  niilings,  Uotb 
wounds  were  closed  with  jBUtnres  and  recovery  followed. 

The  Treatment  of  wounds  of  the  chest,  implicating  tlie  Innfrs,  mnst  have^ 
reference  to  the  various  sources  of  danger  that  have  just  been  intiicated  andH 
to  the  nature  of  the  wound. 

The  Ziocal  Treatment  in  cases  of  injury  of  ihe  htn/f  from  a  Irrvktn  rih 
without  an  external  wound  is  very  simple.  The  injured  side  of  tl»e  che«fr 
should  Ikj  stropped  from  spine  to  sternum  so  as  to  restrain  its  raovemcnte  otid 
leave  the  sound  side  frce.  There  are  two  condilioui*  in  which  it  is  especially 
inadvisable  tij^htly  to  banda^^'e  or  strap  the  whole  chest.  The  first  is  when 
the  frapments  of  the  broken  rib  arc  sharp  and  anjrular,  and,  projecting  inwiirda 
on  the  pleura  and  Inn?,  produce  pain,  distress,  and  no  slight  danprer  of  further 
injury  to  these  structures  if  pressed  down  uiton  them;  secondly,  when  the  long 
has  become  compressed  by  the  effiision  of  air,  scrum,  or  blood  into  the  plennJ 
sac.  In  the  latter  e4uw>e,  tipht  Imnda^inir  of  the  chest  will  caasc  great 
distress  ;  for,  the  lun<(  on  the  injured  side  beint^  already  rendered  useleea,  or  j 
nearly  so,  by  the  compression,  respwratiou  is  alt<)f;ethcr  carried  on  by  the  \\ixx% 
on  the  uninjured  side.  If  the  chest  Vie  uniformly  ftr  tightly  compressctl,  the 
use  of  this  lun*;;  also  is  interfered  with  to  such  an  extent  that  a  scmi>a^byxiel 
condition  may  ensue. 

In  a  jififfrfratiii//  wound  of  the  chest  by  a  sharp  cutting  instrttment,  if  it  be  a 
clean  puncture,  an  attempt  should  be  made  to  cloac  it  in  such  a  way  as  to 
obtain  imion  by  the  first  intention.  For  this  purpose  some  fonu  of  antijsepuo 
treatment  should  always  Ik*  atlopted.  The  skin  around  the  wound  must  be 
cleaned  with  some  efficient  antiseptic  solution,  such  as  tsirbolic  acid  lotion  ^1 
in  20),  and  the  wonud  iLself  may  be  wiped  out  by  means  of  u  8(K>uge  eoaked  is 
the  same  solution  and  held  in  a  \mr  of  forceps.  If  the  wound  l>e  lanrf  the 
ed^es  may  then  be  brought  together  by  sutures;  if  it  be  small  and  not  };apiu^, 
these  are  not  required.  The  surface  must  next  be  covered  with  an  antiseptic 
dreseinf;.  In  the  absence  of  an  antiseptic  dressiner  the  wound  may  be  cloeed  hf 
lint  and  collodion,  or  a  piece  of  lint  may  be  soaked  in  the  blood  and  allowed  to 
dry  upon  it.  If  the  wound  be  thus  closed  the  ptitieut  most  be  eare/Utj 
examined  daily  for  ctl^ision  into  the  pleura,  aud  the  temjx'nilure  mint  be 
watched.  Should  there  be  increasing  dulncss,  with  a  hi|rh  tcmpomtnre,  thr  flaiti 
must  be  removed  by  meansof  the  aapinitor,and  examined  Shonld  it  be  turbid 
or  purulent  a  frce  vent  must  at  once  bo  pnjvided  for  it,  either  by  openine  up 
the  original  wound,  or  t)y  making  a  new  one  at  thr  m<>»i  conven 

Should  the  wound  be  large  aud  deep,  with  bloo^l  and  air  i-  '"ely 

through  it  from  the  injured  lung,  it  shonld  not  be  completely  clwscd,  oiHifrwiie 
pneumothorax  and  emphysema,  or  hiemothorax  will  certainly  occur,  h  m^ 
he  cleaned  with  an  antiseptic  solution,  and  partly  clawed  by  snturea,  a  Inge 
drainage-tube  inserte<l,  »n<l  an  antiseptic  dressing  appli<^^,  or  in  the  abtenee 
of  antiHeptita  it  may  lie  covered  with  a  piece  of  oiletl  lint.  The  patii*a(  abooU 
be  laid  on  the  wounded  sidc^  and  the  wall  of  the  chest  may  be  fixed  by  Umg 
brood  strips  of  plaster  applied  to  the  injured  side  only,  an  aperture  bting  left 
Iwtween  the  strips  opposite  the  wound.  Mouat  states  that  excelleat  ickUU 
have  followed  this  plan  of  treatment  in  military  practice.  ^H 
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If  there  is  no  antist-ptic  lotion  at  Imml  the  Surgcou  should  Mvv  theexurni- 
natiuii  till  the  patient  lia«  reuchvd  the  hospital.  Nothing'  is  more  certuin  to 
gi\x  rise  t-o  septic  plenrisy  thau  the  introduction  of  a  dirty  Huper. 

In  iiuiUt  woufuis  of  tke  Lung  the  treatment  will  chiotiy  dojwnd  upon  the 
naiuru  of  the  external  wound.  In  &  caec  in  which  one  of  the  modern  bultets 
has  {ttissi'd  throiij^h  the  chest  producing  small  almost  clean-cnt  »pt-rtiire8»  the 
Surgeon  will  probably  best  consult  the  eafoty  of  the  patient  by  ubftiaining 
fnim  all  intATfcreuce  iniyond  thorough  cleansing  of  the  skin  with  an  fffi- 
cient  antiseptic  solution  and  the  application  of  an  antiseptic  dresxing.  If  the 
ballet  rtimain  in  the  cheat,  the  aperture  most  l>e  sufficiently  enlarged  to  allow 
the  intn>duction  of  the  finu'er,  purified  by  some  antiseptic  fluid.  The  Surjft'on 
must  not  go  too  deeply  or  persevcringly  in  search  of  the  foreign  body.  lest  he 
excite  more  irrit^ition  than  it  would  if  left  alone. 

Large  woundit  must  be  left  ti^^ely  open,  whilst  medium-sized  ones  may  need 
enlarging,  so  as  to  favonr  the  escape  of  any  foreign  Iwxly  which  niuy  have 
been  left  in.  or  of  extravaaated  blood  or  inflammatory  eirasions.  Careful 
antiseptic  trL'atmeuL  of  such  cases  is  most  important,  and  in  the  absence  of 
the  necesBanr-  meau*  for  carryin;:  this  out,  the  patient's  chance  of  recovery  will 
be  increased  by  a  free  proviaiun  for  drainage  and  the  application  of  some  dry 
abBorl>ent  dressing. 

The  Constitutioiial  Treatment  of  wounds  of  the  lung  presents  nothing 
pet-uliar.  During  the  tirst  few  hours  the  chief  danger  is  from  lossof  blood,  and 
as  the  feehlt'  state  of  the  circulation  during  the  state  of  shock  that  immediately 
follows  the  injury  is  favoumble  to  the  arr<«t  of  haemorrhage,  the  patient  should 
not  be  prematurely  roused  by  the  administration  of  stimulants.  He  muj^t  be 
kept  lying  on  the  injured  side,  and  have  ice  to  suck,  or  a  little  iced  milk  and 
soda-water,  or  barley-water,  to  drink,  when  these  are  obtainable.  He  must  be 
forbidden  to  talk,  and  kept  at  perfect  re*t.  If  no  complications  ensue,  he 
must  be  kept  on  moderate  diet  for  a  few  days,  after  which  he  may  take  such 
food  OS  he  is  inrllneil  for. 

Troatment  of  the  CompUcatioiiB  of  Penetrating  Wonnda  of  the 
Xiong. —  l*rofuso  luemonh^tge  is  a  common  complication  in  all  wounds  of  the 
chemf..  It  may  occasionally  come  from  a  wonnded  intercostal  or  internal 
mammary  artery,  and  must  then  be  treated  by  the  method  dt*8cribed  on  p.  47<;. 
If  the  haemorrhage  come  fn)m  the  pulmonary  tissue,  the  first  indication  is 
to  diminish  the  quantity  and  force  of  the  blood  circulating  through  the 
lungs,  and  thus,  by  lessening  the  impulse  of  the  heart  and  increasing  the 
tendency  of  the  blo<.id  to  coagulate  in  the  smaller  vessels,  to  endeavour  to  anv^ 
the  hicmorrhage  from  thesi'  organs.  If  the  haemorrhage  have  been  very  abun- 
dant-, l\w  collapse  and  fainting  consefjuent  upon  this  may  tend  to  induce  a 
Uftturat  arrest  of  the  bleeding,  which  thus  often  s|iontaneously  ceases  on  the 
Kupervention  of  syncope.  Should  the  hsemoptysis,  however,  ooutinne  or  return 
Irom  time  to  time,  what  shoidd  be  done?  Here  a  very  considerable  discrepancy 
of  opinion  exism  among>*t Surgeons;  the  question  at  issue  beingwhethervencsoc- 
tion  should  be  adopted  wiili  the  view  of  restmining  the  hajmorrhage,  or  whether 
the  piitient  should  be  treated  by  rest,  low  diet,  ice,  digitalis,  and  similar  remedies, 
to  the  close  of  the  Crimean  war,  the  most  experienced  Surgeons  were  unani- 
in  their  (opinion  that  the  patient's  safety  lay  in  free  and  refK-attHl  vtue- 
40U.  John  bell,  llenneu,  an<t  (lUthrie,  all  concunx*d  in  urging  the  neocssity 
free  venesection  so  as  to  keep  down  the  action  of  the  heart.    According  to 
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these  writers,  whenercT  this  rises  and  the  coDgh  or  hsemoptrsifl  nlHiP 
reconrse  should  be  had  to  the  lancet.  In  the  Crimean  campai^,  Hodeod 
states  that  *'th(M&  oaneR  did  best  iu  whteli  carlv,  tiutivc,  utid  y\-\  '  '^^ 

iof^werc  had  recourse  to."     iu  tlie  official  Ku(>ortor  the  MLthrul  jioa] 

nisioiy  of  the  ^Var  iuthe  Criiuea,  venesection  isadvowited  with  r  i;.  t  ifuoa 
as  a  means  of  arresting  hfcmoptjrsis.  The  writer  Btatea  :  *'  Whcii  li;i  u.^jitnn 
to  au)'  couHidcrnble  or  daTigcrous  extent  is  present,  venesection  for  the  rapd 
induction  of  syncope  seems  not  only  allowable,  hut  seems  to  afford  the  ottlj 
chance  of  wifety,  and  may  even  require  to  l)o  repeated.'*  However  i«rml«»tiaU 
iireveu  irrntiouul  it  niij^hi  at  first  sight  nppeiir  to  endeavour  t-  iyon 

httmorrhajje  by  establishing  nnother,  yet  the  practice seemo«l  esttii. -^  fibv 

roBuk  of  experience;  aud  its  good  e&'ccts  ci^uld  be  explained  l>y  (hesoddcs 
induction  of  syncope  giviii^r  time  for  the  sealing  up  of  tht*  pulmuuary  vcMrit 
by  coagulation  of  blood  within  them.  But  although  this  was  the  practice  op 
to  a  compamtively  recent  jxTiod,  the  vlew^  of  military  Surgoous  on  UiJs  point 
seem  now  to  have  undergone  a  complete  change  ;  and  the  rxpcxittioc 
derived  from  the  j^reat  Civil  "War  in  America  ahd  from  the  Maori  war  in 
New  Zealand^  has  led  to  the  promuIgati<in  of  different  dtx'trincs  and  ibe 
adoption  of  a  different  line  of  practice.  In  the  American  war,  venesection 
nppours  to  have  been  generally  almndoned,  while  reliance  was  plocc-^l  i>n  reft^ 
cold,  and  opium  for  the  arrest  of  ti;Bn]orrliage  ;  and  this  practice  is  s»i>d 
to  have  been  generally  satisfactory.  In  Xew  Zealand,  Mouat  states  that  bleed 
in(C  ^'^  almost  entirely  discarded.  Lon^orc  says  that,  if  the  patient  afaoald 
sarvive,  the  li>b**  of  blood  by  venesection  seems  to  interrupt  the  rep«raU 
measuivs  adopted  by  nature. 

If  extrnviisiition  of  blood  into  the  pleura  be  going  on,  its  further  efTastoo 
must,  if  possible,  be  arrested  by  the  same  means.  Should  the  hseiDur- 
rhagc  continnc  notwithstanding  the  employment  of  the  means  indicated, 
IJuthrie  advises  that  the  wonnd  should  be  closed,  so  that  tht*  bhxjd  which 
flows  into  the  pleural  sac  may,  by  accumulating  in  thi^,  compress  thr  lung,  and 
thus  arrest  the  further  escape  of  blood  from  the  wounded  vessels  ;  the  patieni 
tit  the  same  tiuiu  should  be  made  to  lie  on  the  injured  side,  in  order  to  incroas' 
the  pa'Sbua^  exercised  upon  the  wounded  organ.  When  the  bleeding  has  been 
checked  in  this  way,  the  blood  must  be  removed  as  early  as  |Mjs8ible  from  Hit 
pleural  sac  ;  for,  if  it  l>e  allowed  to  remain,  it  will  iu  most  en-  iHwe,  th* 

putrefactive  fermeut  having  found  its  way  iii  before  the  ^'  is  cl«ed. 

Death  then  may  t4ike  ]ilHce  from  absorjition  of  the  pro«liicts  ol  putrcfactioo, 
or  should  the  jwitient  escape  this,  supjiurative  pleurisy  inevitably  folti>wa.  To 
prevent  this,  the  pleura  must  be  tapjied  with  a  large  aspirauir-needle  oa  ill* 
fourth  or  fifth  day,  or  earlier  if  the  leuijx^niture  lie  very  high.  Should  it  bfl 
found  that  the  blood  i;^  free  from  putrefnctiou.  the  extmvasation  is  b«tt 
removed  by  repeated  aspirations,  care  being  taken  not  to  remove  t4jo  much  at 
one  time,  lest  by  causing  a  forcible  expansion  of  the  luugtbe  ba^morrhage  mat 
lie  started  again.  If  the  fluid  withdrawn  is  decomposiug,  a  free  o})ening  mutf 
be  uiado  either  from  the  original  wonnd,  or  at  the  most  convenient  spot,  and 
a  large  dniinage-tulie  inserted.  Tlie  after-treatment  will  be  the  sania  as  fur 
ieptic  empyema. 

During  the  .Vmorjcan  war  various  drugs  were  made  use  of,  witli  tho  JftUntiqn 
of  fti4iGiK  ^^^  arrest  of  ba*morrlmge,  amongst  them  txting  tartanted  >nHl— H. 
..^-^^  V  •.jij^  ^^i^^j  ^,^,j,j|^,  acids,  and  acetate  of  lead  ;  but  their  effects  3o  not 
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seem  to  hare  been  snch  nR  to  juAtifyany  reliance  being  placed  upon  thera.  Id 
the  Crimean  war  the  Ruagiui.  Siirgooiis  administereJ  digitalis:  bnt  accordJD>^ 
to  the  prescut  views  of  the  action  uf  that  drug,  its  osc  could  be  productive  only 

of  hHTIIl. 

Pieiirisy  ami  Empt/tma. — If  the  jioticnt  survive  to  the  third  day,  the  danger 
to  be  apprehended  ia  no  longer  from  ha*murrha>^c,  but  from  inHainmation  and 
Kuppurution  in  tlie  cavity  of  the  pleura,  consequent  n]ion  the  dccom{K>Rition 
of  the  discharges  Hccumiilntcd  in  that  cavity.  This  is  in  some  c-oses  couipU- 
cali'd  by  indamniation  of  the  lung  spreading  from  the  track  of  the  wound. 
Jlilitnry  Surg^'ons  formerly  recommended  venesection  as  a  means  boUi  of 
preventing  and  of  reducing  inflammation.  Since,  however,  the  part  played 
by  the  decomposition  of  the  discharges  in  the  pleural  cavity  has  become  fully 
retM>gnis<'d,  much  more  importtince  has  been  attached  to  draining  and  cleaning 
the  pleiir.il  cavity  than  to  any  efforts  by  means  of  blood-letting  or  drags  to 
subdue  tlie  local  inflammation  and  constitutional  disturbance.  Poesibly,  in 
civil  practice,  if  a  case  were  met  with  in  which  the  inflammation  was  confined 
to  the  lung  substance,  and  attended  with  much  dyspnoea  in  a  healthy  young 
subjecty  some  relief  might  he  given  by  venesection  ;  but  such  a  conditi<m  is 
»»)  rare  tliat  it  may  practically  I)c  excluded  from  our  cousiderdtion.  When 
the  dyapnuia  arises  fri)m  pleuritic  effusion,  bleeding  must  necessarily  be  useless, 
and  in  fact  could  only  be  injurions  by  still  further  weakening  the  powers  of 
Kihc  patient.  The  inflammation  must  be  comhated  by  removing  its  cause  as 
far  as  possibie. 

In  the  flrst  place  every  effort  should  be  made  to  prevent  the  occuironoe  of 
dec4mj[H)gition,  either  of  extravasated  blood  or  of  inflauiuiatory  exudation  in 

I  the  cavity  of  the  pleura  by  the  adoption  of  some  etficient  inethtjd  of  autiscplic 
[treatment.  Should  theae  endeavours  fail,  and  the  pleura  become  diatended 
iirlth  decomposing  discbai-gcs,  the  freest  possible  drainage  must  be  provided 
rby  enlarging  the  original  wound,  and  if  necessary,  making  a  counter-opening 
^i  the  mo»it  convenient  spot.  All  counter-openings  must'  l>o  made  on  a  probo 
rpused  from  the  original  wound  and  made  to  pn>jeot  between  two  rib;",  as  the 
i  relations  of  the  walU  and  contents  of  the  cavity  are  ollen  much  altered  in  these 
case^,  and  unle»8  a  guide  i^  obtained  in  this  way,  cither  the  diaphiiigm  or  thi; 
lung  might  be  accidentally  wouuded.  Large  drainage-tubes  should  be  inaertal 
at  the  wound  and  the  counter-opening  if  one  has  been  made.  If  any  difliculty 
is  ez]>erienced  in  doing  this,  a  piece  of  rib  may  be  cutaway.   If  the  discharges 

(are  offcnuive,  the  cavity  of  the  |ileura  mnst  be  cautiously  waslied  ont  with  some 
antiseptic  solution.  Kouig  reports  that  he  obtained  very  good  results  in  the 
FranciHGerman  war  by  iming  a  strong  solution  of  chloride  of  zinc. 

It  will  always  be  neoossaiy  in  those  oases  to  support  the  patient*B  strength 
by  alMindant  liquid  nourislunent  and  8timalant6  when  they  are  obtainable. 
Fain  and  ctiugh  may  often  be  relieved  by  opinm. 

If  any  extraneoua  binly,  such  as  a  bullet,  a  piece  f»f  wmlding  or  of  clothing, 

have  iHtnetrated  t».»o  deeply  into  the  chest  to  U:  ivndily  extracted  through  the 

tcrnal  wound,  it  would  not  be  safe  to  make  incisions  or  exploriitory  re^eiuvbo. 

th  a  view  to  extnicting  it:  for,  though  ita  presence  would  increase  the 

patient^  danger,  yet  ottcmpta  at  extraction  would  not  only  add  tn  this,  but 

Would  in  all  prolmhility  be  fatal.    .In  many  cases,  bodies  mj  lodged  become 

turrounded  by  pus,  are  looi^cned,  and  eventually  asv.  spat  up,  or  appear  at  the 

wound.     Id  other  cases,  they  remain  permanently  fixed  in  the  chest, 
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becoming  enveloped  in  a  cjet,  and  bo  remainin^^  for  years,  without  prodMlf 
iiTJtabion.  In  thi?  way,  llcnnen  statea,  a  bullet  has  been  lodged  in  the  cbeflH 
for  npwards  of  twenty  yoant  ;  and  Vidn!  niootions  the  case  of  n  man  vhd 
lived  for  iifleen  Tears  with  tlie  l>roken  end  of  u  foil  in  his  chest,  whirh.  afUn 
death,  was  found  Kticking  in  the  vertebra;,  aud  Htrclchiug  across  to  ouc  of  iXm 
nb»4.  I 

The  Trmtment  of  Emphyanna  ami  Pneitmothoru-r  consistg  of  little  ill 
addiiioQ  to  what  is  called  for  by  the  wounded  Iud<:.  In  nuiuy  CMtfe«,  iixIeedB 
the  air  becomes  absorl^d  in  three  or  four  days  without  the  neoescil^  ft>r  aojs 
local  interference.  If,  however,  the  i>neumothorax  interfere  with  re«pir»tioii 
by  pressure  on  tlie  op|H»site  hmj^,  the  external  wound,  if  any  exist,  nioft  ht 
freely  opened,  and  punctures  may  he  necessary  to  give  exit  to  the  air  in  Kbe 
areolar  liAsue.  If  no  wound  eJiists  the  pleura  mufit  be  tap|>cd  a<i  for  fluids  aiid, 
if  neceBsaryf  the  cannula  must  be  left  in.  I  doubt  whether  emphysema  aloor 
can  ever  pmve  fatal. 

Hernia  of  the  Lvng,  on  Pneumockle. — This  is  an  extremely  rare  coo- 
ditiou.     It  consists  in  the  protrusion  of  a  portion  of  lung  at  some  part  oS 
the  thoracic  wall.    The  liemia  may  occur  through  a  perfomting  wound  ni  Qm 
chest,  beueath  the  cicatrix  after  the  wound  has  healed,  and  iu  rare  gmc* 
without  any  external  wound.    The  protrusion  of  a  portion  of  the  lunjr  throuj 
a  wound  of  the  clu«t  is  most  likely  to  occur  wlien  the  pleura  is  freely  openedl 
but  the  lung  itself  not  injured.    It  has  been  seen  more  often  in  woundii  of  the 
front  of  the  chest  than  in  those  behind,  and  especially  in  wounds  situated  <n<r. 
one  lx)rder  of  the  lung.     Malgaigue  has  ascTibed  the  occurrcuce  of  the  berutft] 
to  air  forcibly  driven   from   the  sound  luug  into  that   of  the  injured  «<i(v' 
during  a  violent  expinitory  eQbrt  with  closed  glottis.     Peyrot  jxjints  out  that 
if  the  lung  itself  be  so  much  wounded  that  bronchial  tubes  are  o]x;ne<lf  the  air 
thus  driven  into  the  luug  will  ivadily  escape  into  the  pleural  cavity,  and  tbu 
the  necessary  conditions  for  the  production  of  a  hernia  are  absent.     If  \ht 
wound  be  free  the  protnided  long  may  returu  on  pressure  or  durin  itioa. 

If  left  Unix-turned,  it  soon  becomes  livid  and  gangrenous;  in  >ui»- 

Bianws  it  may  be  removed  by  the  knife  or  ligature. 

As  an  instance  of  hernia  of  the  lung  beneath  a  cicatrix  I  may  briefly  rdsU 
a  c»so  wluch  I  sttw^  in  IH.S9  in  Velpeau^s  wards  at  I^  Charity. 

A  man  twenty-nine  vears  of  age,  left-banded,  received  in  a  dor!  a  sword- 
wound  at  the  iuuer  side  of,  and  a  little  below  the  left  nipple  ;  he  lost  i 
considerable  quantity  of  blood,  but  did  not  spit  op  any.  The  woond  bcaln) 
in  about  a  fortnight,  shortly  aft«r  which  he  noticed  the  tumour,  for  which  he 
was  admitted  thi'ee  months  aud  a  half  after  the  receipt  of  the  iojory.  Oo 
examination,  an  indurated  cicatrix  about  half  an  inch  in  length  was  foandt 
little  below,  and  to  the  inner  side  of,  the  left  nipple.  On  expiring  orooa|;i)* 
ing,  a  soft  tumour  of  u)K)utttio  Kize  of  an  eggappeare<l  imme<iiatcly  nndoriMftlll 
the  cicatrix,  which  it  raised  up;  it  subsided  under  pressure,  or  when  tin 
patient  ceased  t<»  expire  or  to  cough ;  and  its  protrusion  could  be  prewntcii 
by  pr.BKing  the  finger  firmly  on  the  part  where  it  appeared,  when  a  depressioQ 
wan  felt  iu  the  intercostal  muscles,  if  the  fingers  were  slid  obli)[U<^IT  o\tt  tb« 
tumour,  it  yielded  a  fine  and  distinct  crcpit^ition,  exactly  t<  that  pn>* 

duocd  by  compressing  a  healthy  lung,  ani  the  8(.>ongy  feel  •  ';pui  oooU 

t»e  recognised.     On  applying  the  ear,  a  tine  crackling  mid  rubbing  soond  wi» 
distinctly  peranved  ;  tlic  tumour  was  resonant  on  percussion.    The  portion  of 
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protnuled  Innj?  did  not  uppear  to  re-enter  the  chest  on  inspiration,  l>at  was 
firmly  fixed  in  it«  new  situution.  No  treatment  was  adopted  in  the  raise,  nor 
does  any  nppear  admi^silde  in  similar  instances. 

Hernia  of  the  \\w\%  liafl  be*»n  known  to  occur  frora  fractured  ribs  withonl 
any  wound,  and  even  from  violent  straininffdurinjr  labour. 

I  have  seen  a  case  in  a  man  who  pained  his  livelihood  by  }»laying  the 
cornet.  In  these  caae.s  it  is  probable  that,  the  intercostal  niuscleH  and  costal 
jilenra  having  \^yw  divided  or  niptnnHl  by  the  eftbrts  of  the  jwitieut  and  not 
having-  unite*!  afterwards,  the  Uin<^'  ha«,  durinjr  expiration,  ^'radually  insinnated 
itself  into  the  aperture  »o  formed  until  at  last  the  hernial  tnnionr  has  appeared. 
This  protrusion  may  take  place  at  any  part  of  the  thoracic  porietos ;  thas 
Velpeau  observed  it  in  the  supraclavicular  re^on  of  a  girl ;  but  most  com- 
monly it  oc^rurs  on  one  or  other  side  of  the  chest.  The  tumour  may  attain 
a  lai^e  size ;  1  have  heard  Veljiean  state  that  he  had  seen  one  half  as  large  as 
the  head.     It  d<.>e8  not  appear  to  Bhorten  life. 

The  only  affection  with  which  a  hernia  of  the  lung  can  be  confounded  is  a 
circnmscribed  empyema  which  is  making  its  way  through  the  walls  of  the 
«"he8t.  Here,  however,  the  dulness  on  percussion,  and  the  absence  of  respira- 
tory murmur  and  of  crackling  under  the  fingers,  will  readily  enable  the  Sui*jjeon 
to  make  the  diagnf«i!i, 

WOUin^S    OF    THB     HB&RT    AMD    IiAR&S    VSSaBIiB. 

WorNDs  OF  THB  PKKiCARDiUM. — The  perioardiam  may  be  wounded  with 
or  witliout  penetration  of  the  chest,  and  with  or  without  injury  of  the  hearU 
"Without  wound  of  the  chest-wall,  it  may  be  lai.-erated  by  a  severe  contusion  ; 
with   {)enetratioa  of  the  chest-wall,  it  may  be  woanded  by  a  stab  or  by 

■  gun  shot. 
JUaceration  of  the  Pericardium  may  take  place  from  a  severe  blow  on  the 
chest.     I  have  !M>en  the  memVirane  split  longitudinally  for  two  or  three  inchea, 
fVom  contusion  i-ecoivcd  in  a  fall. 
B      The  Fericardiuin  may  be  wounded  by  a  stab  without  the  heart  being 
^injureil.     Tlmt?  I   have  rieeu   a  wound  of  the  pericardium  iu  a  young  man. 
inllicted  by  his  HWectheart  with  a  sharp-pointed  f>air  of  embroidery  scissors. 

The  (tericardium  may  be  bruised  or  cut  by  an  oblique  gunshot  wound 
without  damage  to  the  heart.    This  I  have  seen  happen  from  a  pistol-bullet 


I 
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•  |>enetrating  the  chfst  oblitjuely. 
In  iniun( 


injuries  such  a**  these,  c^il'apse  to  a  greater  or  less  extent  is  always  mot 
witli.  This  is  followed  by  inflammation  ;  the  ordinary  auscultatory  signs  of 
pericarditis  followed  by  effusion,  such  as  friction,  with  extendtxi  dnlness  on 
percussion,  become  perceptible  ;  and  there  arc  intense  thoraoi**  oppression, 
ilyspncsa,  and  restlessness,  with  jmllor  and  a  small  rapid  pulse. 

In  some  ibises  of  wound  of  tht?  pericardium,  with  a  superiicial  injury  to  tlie 
heart,  one  of  the  cvronarif  rfn^rU  may  he  divided,  and  blood  effused  into  the 
la  these  cases  the  inter|)osition  of  the  layer  of  blood  causes  the  heart 
da  to  be  weak  and  remote,  the  impulw>  of  the  apex  to  be  indistinct  or 
lrapeTcc|)tibIe,  and  the  cardiac  dnlness  to  be  widely  diffused. 

The  Prognoais  of  cases  of  injury  of  the  pericardium  is  neeesutrily  very 
unfavonrable.     The  heart  may  Itecome  choked  by  the  intrapcricardial  extra- 
ion  of  blood  or  the  inflammatory  effosion. 
VOL.  I.  3  k 


S66 


INJUlilES    OF    THE    CHEST, 


Tlie  Tr*'otntpnf  of  these  cuBca  of  wound  of  the  itericardiatn  *h<>uM  be  con- 
ducted AH  far  as  possible  on  unliseptic  priiiciples.  In  cases  of  a  ptincturbd 
wound,  Bhonld  the  external  opening  cU«e,  and  the  poricardinm  Viecomt  disu-nded 
with  effusion  to  such  an  ext^nit  as  to  enilmrrafR  the  action  of  tho  heart  and 
threaten  to  prove  fatal,  the  fluid  niuHt  be  removed  l»_v  means  of  the  aspimtor. 
f8oo  Tapping  the  Pericardium,  Vol.  II.)  Ti»e  general  treatment  must  be  con- 
ducted on  tlK«c  ordinary  medical  principles  that  guide  us  in  the  mauugement 
of  pericai'ditis  arising  from  other  causes. 

WorxDs  f>F  THE  Heart. — The  heart  may  receive  a  wound  which  do<«  not 
penetrate  through  the  walls ;  or  one  or  more  of  its  cavities  may  bo  oiwntHl  by 
the  agent  that  inflicts  the  injury.  Moat  commonly  the  wound  is  inflicted  by 
stab  or  gnnshot,  and  then  generally  no  foreign  bc»dy  is  lodged  in  the  cardiftc 
cavities  or  substance.  But  in  some  instances  buUetn,  pieces  of  stick,  needles, 
iron  pins,  and  other  substances,  have  Ix'en  lodged  and  encysted  in  the  walls  of 
the  ventricles. 

Id  the  vast  majority  of  cases,  wounds  of  tho  heai-t  are  immediately  fatah 
bat  they  are  not  necesBarily  or  invariably  so.  Much  will  depend  on  whether 
or  not  they  penetrate  into  the  cavities,  and  on  the  extent  of  the  injury  that  th« 
heart  has  sustained. 

n'on-Fenetratiiig  Wounds  may  be  fatal  at  once  from  direct  t\uKk  to  the 
hean  :  or  the  patient  may  survive  a  few  hours  or  days  and  then  die  of  peri- 
canlitls  ;  or  he  may  recover  and  live  for  years,  as  in  a  case  reported  by  West 
of  Uirmingham,  in  which  the  man  lived  for  four  and  a  half  years,  .\ftcr 
death,  eviilences  of  extensive  and  severe  pericarditis  were  found,  and  tbetv 
was  a  linear  cicatrix  half  an  inch  long  in  the  anterior  part  of  the  right 
ventricle. 

Penetratmg  Wowidfl  of  the  Heart  are  almost  invariably  at  once  fatal 
from  loss  of  blo<>d  and  shock  to  the  ttrgiin  and  system.  This  is  cs^iecially  the 
case  if  the  cavities  be  largely  opened,  or  much  of  the  heart  substnuco  destroyed. 
Bat  there  are  many  exceptions  to  this  general  law  of  fatality,  Jun>nin  has 
collected  HJ-  ctises  in  which  people  lived  for  consideruble  pcriitds  after  baring 
received  a  wound  of  the  heart.  Of  these,  in  35  cases  the  right  ventricle  was 
wounded,  and  the  suOcrers  lived  from  fuur  and  a  half  houru  to  tweuty-thrve 
days.  Tu  !'.»  ciwes  the  injury  was  to  the  left  ventricle  ;  and  of  th*atr  lift*  was 
prolonged  tu  periods  varying  from  half  an  hour,  in  two  cascK,  to  six  months  in 
one  instam^e.  Both  ventricles  were  wounded  in  (ive  ruse«  in  paiieuta  whit  lived 
from  one  hour  to  nine  and  a  half  months  ;  the  right  auricle  in  seven  cases,  the 
patients  living  from  seven  hours  to  twenty  dajs  ;  the  left  anricle  in  two  coecs, 
in  which  the  patients  Hvcd  respectively  one  and  two  days.  lu  many  i:w4ii, 
the  patient  has  Itcen  known  to  walk  or  run  some  considenible  distance  after 
the  receipt  of  the  injury.  Ollivier  and  Samnon  have  citllccted  :?*.»  t?aaes  of 
penetrating  wounds  of  the  heart  which  did  uot  prove  fatal  in  the  tiro,  thirty- 
eight  hours  after  the  receipt  of  the  injury.  On  analysing  thefw,  it  would  appear 
that  the  rapidity  of  deathdependsgrcatly  on  thedircctionof  ihewound  and  the 
part  of  the  oriran  injured.  AMien  the  wound  is  jiarnllel  to  the  nxif  -  "  irt, 
it  is  nut  %**  e|H.'e(1ily  fatal  as  when  in  a  trausvcrse  direction,  and  ^^  ihe 

auricle  are  more  immediately  folKjwed  by  death  than  those  of  the  ventride  ;  the 
irregular  contrat'tion  of  the  different  planes  of  muscular  fibre  that  enter  into 
the  formation  of  the  wall  of  the  Tentricle  tending  U>  obstnict  the  free  paM^e 
of  tkv  blood  through  the  wound,  and  i»erhnp8  to  clo«e  it  euttrdy.     Tht 
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of  the  wonnd.  however,  will  nnctssarily  influence  the  result  more  mftterially 
than  ita  direction.  Not  only  may  a  person  h've  h  t'onsideruhlc  time  after 
having  received  a  penetrnting  wonnd  of  the  heart,  hut  there  are  many  caso 
on  ret'ord  in  which  life  has  been  prolonged  even  though  a  foreig^n  body 
waa  lodjjjed  in  the  cavities  or  substance  of  the  or^n.  Thns  FtTrna  relates 
the  case  of  a  man  who  lived  for  twenty  days  with  a  skewer  tniversin^  the 
heart  from  side  to  side  :  and  Roux  that  of  a  man  who  Hvj.hI  twenty-one  days 
with  a  portion  of  a  tile,  with  which  he  liad  stabbed  himself,  in  the  wall  of 
the  left  ventricle.  Davis  and  Stewart  found  a  piece  of  woixl,  three  inches 
loDj?.  in  the  rig:ht  ventricle  of  a  boy,  who  lived  five  weeks  after  the 
accident  ;  Carnochan  relates  a  case  in  which  the  wonnded  man  sunived 
eleven  days  with  a  bullet  deeply  lodged  in  the  substance  of  the  apex  of  the 
hetirt ;  and  [jatour  records  tiie  caw  of  a  soldier  who  lived  for  six  years 
after  being  wounded  by  a  musket-bal!  in  the  side,  and  in  the  right 
▼entriole  of  whotse  heart  the  bullet  was  found  lodge<),  lying  against  the 
septnm. 

The  part  of  the  heart  that  has  been  injured  may  be  determined  by  attention 
to  the  situation  of  the  wound  and  the  direction  it  takes,  for  the  situation  of 
the  dillerent  cavities  of  the  heart  in  relatit>n  to  the  superficial  structnrea  is 
constant.  Tims,  a  stab  below  the  fifth  rib,  about  tine  inch  to  the  Htcmal  side 
of  the  nipple,  and  two  inches  l)elow  it,  would  wound  the  apex  of  the  heart  ;  a 
«ab  through  the  second  intercostal  space  close  to  the  right  side  of  the  sternum 
would  wound  the  most  prominent  ]>art  of  the  ascending  aorta  after  passing 
through  the  long.  One  through  the  third  to  the  fifth  intercostal  spaces  to  the 
right  of  the  sternum  would  wound  the  right  auricle.  The  pulmonary  artery 
would  he  reached  by  a  thrust  through  the  third  rib  on  the  left  side  at 
it«  junction  with  the  sternum.  The  statistics  collected  by  Fischer, 
Jamain,  West,  and  others,  show  that  the  right  ventricle  is  most  oommonly 
woondcd. 

There  are  instances  on  record  in  which  a  baU  has  entered  the  chest  and 
caoiied  a  laceration  of  the  heart  subntance  without  penetrating  the  pt.Ticanlium, 
whidi  eicaped  in  con8e(]Ucnce  of  iu  firmness  and  fibrous  cliaracter.  Again,  as 
has  already  l>eeu  staC'ud,  the  pericardinm  alone  may  be  injured  :  Fischer  has 
collected  r»l  such  cases. 

The  Symptoms  of  a  wound  of  the  heart,  when  immediately  fatal,  arc  as 
follows.  The  person  struck  springs  up  convulsively,  or  falls  suddenly  proe- 
tnUe ;  somotimee  with,  sometimes  without,  a  sudden  sharp  shriek.  Death 
rcnults  from  haemorrhage,  which  will  be  profuse,  the  blood  passing  out  beyond 
the  pcricanlium,  if  the  wound  be  large  and  that  membrane  be  widely  opened  ; 
©r  into  the  jxirienrdium,  preventing  the  action  of  the  heart  by  compression,  if 
the  wonnd  be  small.  In  either  case,  death  is  hastened  by  cotlaj^ise  arising 
from  !(hock  to  the  heart  itself,  and  lo  the  system  at  large  from  the  wound  of  so 
imp4/rtaut  an  orgoji. 

If  the  wound  be  small  and  death  be  not  immediate,  there  are  evidences  of 
|rrcat  shock  in  the  intense  def>rcfi8ion  of  vital  power,  the  imllid  and  anxions 
Cnunl*inance,  and  the  relaxation  of  the  limbs.  The  action  of  the  heart  itself 
b  tmuultuous,  weak,  and  irregular  ;  the  puls*^  is  sca^-ely  perceptible  ;  the 
inpthiiig  ift  cxtri'niely  (*inbarnu»t'd.  If  the  patient  siin'ive  a  few  dayH,  these 
Wiiptoms  |kartially  and  iiitermittingly  subBide,  and  the  onlinary  nigns  of 
pericarditis  come  on — friction,  gradually  disappearing  more  or  less  completely 
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as  the  pericardium  beooroee  dietended  with  fluid,  whi.m  there  will  be  mHBH 
<lalnes8  on  percussion,  with  a  weak  impulse  and  elevalion  of  the  beait'tapa. 
By  auscultation  the  heart  sounds  will  he  found  to  be  IWhIe  and  !niiffl<*d,  espe- 
cially at  the  af»ex.  To  these  symptoms  may  ]>ossihly  be  added  evidences  irf 
endocardial  inflammation.  Of  these  consecutive  itiflammalory  complication* 
and  of  their  conacfjnencefl  the  patient  will  roost  prolmlily  die,  though  {lethsps 
at  a  remote  period  and  after  jirolonged  suflerinjr. 

RurrniE  ok  the  Hkart  from  Extkhxal  Violentk,  witlirmt  ik:i 
wound  of  the  chest,  is  not  of  frequent  occurrence.     Gamgee  has,   i 
collected  'I'Z  published  cases  of  thif  accident.    On  analysing  these  he  find*  ti 
in  at  least  one  half  of  the  co&es,  the  pericardium  was  iuUict ;  1 :?  of  tlie  rvipian* 
were  on  the  ripht,  10  on  the  left  side.     The  rij^rht  ventricle  was  rui>tnrpd  in  S, 
and  the  left  in  8  cases ;  whereas  the  left,  auricle  was  torn  in  7,  and  the  ri^k 
only  in  A  instances.     Death  is  usually  almoet  instantaneous,  lhou<;h  there  srfl 
instances  on  record  in  which  the  patient  made  some  exertion  after  the  ni(tciire 
had  taken  place,  and  even  lived  for  sevcml  hours.     In  a  caae  of  ruptarv  of 
the  right  auricle  recorded  by  Itust,  the  patient  eurviveil  fourteen  hoars,    lit 
most  of  the  rec-orded  nises.  the  injury  occasioninj,'  the  rnpturv  waa  din^ctlj 
applied  to  the  region  of  the  heart.     But  instances  iire  not  wanting  in  which 
this  orj^an  has  l>een  found  ruptured  through  one  or  both  ventricles  i>T  in  one  of 
the  auricles,  without  any  evidence  of  direct  injur}'  in  the  cardiac  rejrion — the 
patient  having  fallen  npon  his  head  or  shoulders,  or  having  merely  been  throws 
forcibly  to  the  ground  with  serious  injury  to  the  lower  extremities.     In  w»mo 
of  these  cases,  there  is  reason  to  iKjlieve  that  the  rupturc  was  produoisl  hr 
the  violence  of  the  contractions  of  the  heart,  uitder  the  influence  nf  girmt 
menial  emotion  or  fear.     The  itnly  case  that  ban  4K-curred  in  my  pructice  ^u 
that  of  a  man  brought  into  the  Hospital  dead,  having  fallen  from  the  U^pof 
tt  cart  on  to  his  right  shoulder.     On  examination,  the  liver  was  found  exten- 
sively torn,  in  fact  smashed,  and  the  pericardium  was  distended  with  bh>o<l— 
there  being  a  triangidnr  rnggetj  aperture  at  the  anterior  part  of  the  left  sun- 
cular  upf»eiKhige,  throuj^h  which  it  had  esc^fied. 

WoUiNJiH  OF  TiiK  AoRT.v  AND  Vena  Cava  are  usually  as  immediately  fsul 
lis  those  of  the  heart  it«elf.  In  this  respect,  they  ix'semble  wounds  of  Uir 
auricles  rather  than  those  of  the  veniricles.  lleil  has,  liowever,  recorded  s 
oase  in  which  the  patient  lived  for  a  twelvemonth,  alter  receiving  u  stab  thtf 
penetrated  the  ascoiuling  aorta. 

Wot'.VD  OK  TIIK  Thokacr'  Duct  is  very  rare.  It  bus  <Kcurre<l  durinjiiio 
attempt  to  ligature  the  first  part  of  the  left  subclavian  artery,  in  tvmonl  "f 
tumours,  and  in  stabs  aliove  the  clavicle  or  in  the  chest.  The  chief  symptooi ! 
is  a  constant  draining  away  of  rhyle.  The  injury  has  been  almost  invimabl/ 
fatal.  Hrudley  bus  collected  and  published  the  following  six  cases  which  will 
illustrate  the  characters  of  the  injury:  — 

'*  HofTmann's  first  case  was  that  of  a  woman  wonndeil  throngh  the  left  side 
with  a  knife.  Following  the  wound  there  was  a  cH.ipiou«  discharge  i»f  spon- 
taneously coagulating  fluid,  whi(.h  was  observed  to  lie  milky  during  digestioo, 
and  clear  while  the  putiuut  was  fasting.  In  his  seciiid  ''juh*,  the  escape  of 
chyle  followed  the  0|>eniDg  of  nn  absce»4s  of  the  posterior  meiliiistiuum.  Monm 
relates  a  aise  where  the  thoracic  duct  wan  wounded  i>y  a  stub  ;  the  lymph 
eBoa[>ed  externally  and  also  into  the  pleural  cavity,  interfering  with  the  heart's 
action.    Guitfort^s  case  is  of  a  similar  nature.     Bonnet  gii*os  the  hinocj  vl  V 
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1  Heinden,  who  wns  woumlod  iu  battle  bra  bullet,  which  escaped  beneath 
ft  scapula.  From  tliis  wound  there  gradually  begun  to  flow  an  excessive 
quantjtj  of  lymfih."  In  (Quincke's  c^ase,  "  the  plearal  cavity  became  so  full  of 
extravaaateil  lymph  that  puracentesig  had  to  be  performed  to  prevent  suffoca- 
tion, from  which,  indeed,  the  patient  eventually  (lie<l."  Krabl)el  subsequently 
reci»rded  the  c^iise  of  a  hoy  in  whom  the  duct  was  completely  torn  across  by  a 
fracture  of  the  ninth  dorsal  vert^^bra,  from  the  |iasKapfe  of  an  empty  coal-truck 
o\~er  the  back.  Death  ot^cuired  on  the  Kfth  day,  and  the  right  pleural 
cavity  was  found  U)  be  distended  with  chyle.  A  doubtful  case  also  occurred 
to  Kirchner,  in  a  crirl  aped  '.».  who,  fourteen  days  before,  had  rnn  violently 
ajrainst  a  "  window  parapet.'  A  litre  of  chyle  was  withdrawn  by  aspiration 
from  the  right  [>leura,  and  the  patient  recovered. 

Keen,  of  Philadelphia,  has  collected  four  canes,  including  one  of  his  own,  in 
which  the  thoracic  duct  was  probably  wounded  dnring  o|)erations  in  the  neck. 
In  Cheever'a  C4ise  the  pntit-nt  died  of  shock  thirty-six  hours  after  the  opera- 
tion. In  Boej^hold's  case  the  wound  wua  plujjjred  and  the  patient  recovered. 
In  Phelps's  case  the  point  from  which  the  fluid  escaped  in  lari^e  quantities 
was  ligatured  seven  days  after  the  operation,  and  the  patient  made  un 
excellent  recovery.  In  the  case  operated  up<m  by  Keen  the  wound  in  the 
dnct  was  cl(»s€<l  with  fine  silk,  and  recovery  followed. 


S70 


IXJUHIES    OF    THE    A  li  DOM  EX    AND    PELViS. 


CHAPTER    XXTX. 


liVJURIEft  OF  THE  ABDOMEN  AND  PELVIS. 


INJURnCB    OF    THK    ABDOUZM    AND    ABDOlflMAXj    VIBCSRA. 

iNJtttiKS  of  the  abdomen  may  be  divided  into  Contusiona,  wiUi  or  witboot 
Knpture  of   IntxTual  Organs ;   Xini-penetratiiig  Wrtunds  ;   and    Pen 
Wounds,  C'itiicr  unt'omplicjU*?*].  or  conjoined  with    Injur/  or  Protrosioai 
some  of  the  Organs  t'ontained  in  this  cavity. 

CosTLSioNS  OF  THK  AunoMEX  derive  their  pjeat  importance  from  the  fir- 
ijUency  with  which  the  rarious  organs  contained  within  the  aiKioaitual  cavitj 
are  injiiR-d. 

ContoflioiiB  of  the  Abdominal  Walls  from  blovrs  or  kicks  usoaflt 
terminate  withont  serious  inconvenience.  In  some  cases,  however, 
moBclee  of  the  abdominal  wait  may  be  ruptnred  subcntaneonsly.  A 
wa<  admitted  under  my  care  into  the  Hospital  who  had  received  a  blow  fmntii 
the  buffer  of  a  railway  rurriii^e  upon  his  abdomen.  Ho  complained  of  gnsai 
pain  at  one  spot ;  and,  on  examination  after  death,  we  found  the  rfctxw  inuacfe 
Corn  acrosR  without  injury  either  to  the  iutegumentfl  or  the  ;K*ritoncDnu  If 
the  patient  live,  nn  injury  of  this  kind  is  apt  to  be  foih^vod  by  a  rcninl 
hernia.  Occaaionally  tlie  contusion  Ls  followed  liy  abseeBR  in  the  nhrin«nin*j 
wall,  which  has  a  tendency  to  extend  widely  between  the  muscular 
The  abscL-sses  should  be  opened  early,  kst  they  burst  into  the  peritoneal 
and  oci'asiuu  fatal  inSamniatiun. 

ContosioxiB  of  the  AMomen  with  Ii^ory  of  some  of  the  ViM«sa 
commonly  rcHult  from  blows  and  kicks,  the  jiassf^fe  of  ;i  cart-whfel  over  Uir 
rtl>domen,  or  a  squeeze  of  the  body  between  the  buffers  of  two  milwar 
riagofl.  These  •*  ImffW  acciiknts  '*  are  of  coinmo?i  occurrence  in 
practicje,  the  usual  victims  being  railway  porters,  who»  in  iryinjr  to 
between  (carriages  in  motion,  are  caught  and  ac|uee7.ed  between  the  buffers 
Iti  theae  cases  the  njost  fearful  internal  injuries  <iccur,  wiUumt  any  exi«Rul 
wound.  A  man  was  atlmitted  under  my  care  into  Univcntity  CtUkpe 
Hospital,  in  whom  the  liver,  stomach,  Hpleen,  and  kidneys  were  cmhe^ 
and  toni  :  the  heart  was  ecchymosed  on  it^  surface,  and  one  of  tho  Itmj:* 
waa  lacerated,  without  any  rupture  of  the  skin  or  fnu^ture  of  the  riba.  IIm 
particalar  organ  injurc^d  depends  on  the  situation  of  thti  blow.  The  orgen 
that  is  most  frequently  crushed  in  this  way  is  the  liver,  owinj:  to  JU  \u^ 
size  and  the  unyielding;:  nature  and  reiuly  Incembility  of  it«  structun?  ;  the 
other  solid  organs,  such  as  tho  spleen  and  kiilneys,  do  not  suffer  so  frequcnilr. 
Among  the  hollow  organs,  the  stomach  most  commonly  suffciv,  anid  i(  h 
efipecially  likely  to  do  so  if  sLruck  while  distendeil  by  food.  Any  portlooiif 
the  intestinal  canal  may  be  lacerated.     1  have  seen  Urn  duodenum,  the 
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the  jejnnum,  and  the  large  intestine  ruptured  in  different  oascs;  the  meaeiitery 
likewise  mnv  be  lacerated,  and  llie  spermatic  eord  born  across. 

The  SymptomB  of  a  severe  cnntusiou  of  the  abdomea  uecessarilj  vary 
according  to  the  nature  of  the  accideut  and  the  extent  of  the  damajje  to  the 
abdominal  viscera.  The  injury  is  usmilly  followed  by  more  or  le«8  profound 
shock,  which  may  of  itself  prove  fatal,  though  there  be  bnt  little  app;iir*nt 
iut^mal  mischief;  thus,  I  have  seen  a  man  die  collapsed  eit^ht  hours  alter  a 
buffer  accideut,  in  whom  no  injury  was  found  except  a  small  rupture  of  the 
luesentery,  attended  with  but  very  slight  extravasation  of  blood. 

The  severity  of  the  shock,  amounting  often  to  prolon^d  and  complete 
collaj^ise,  is  one  of  the  most  remarkable  piienomena  attending  thette  injuries. 
It  is  dithculi  to  account  for  it,  except  on  the  supposition  that  it  is  due  to 
wound  or  concussion  of  the  sympathetic  nervei4  and  the  large  abdominal 
ganglia.  To  whatever  cause  it  m»y  be  referred,  it  is  certain  that  it  is  greater 
than  that  which  follows  a  corresponding  injury,  nnatteuded  with  lass  of  blood, 
of  any  other  part  of  the  body  except  the  central  portions  of  the  cerebro-apinal 
nervous  system.  So  far  as  my  exi>erienoe  goes,  I  would  say  that  the  shock  is 
most  Bcv4're  in  iujuricis  of  and  aliout  the  stomach,  pntbably  from  damage  to 
the  solar  plexus,  it  has  been  pointed  out  that  the  persistence,  rather  than  the 
fteverity,  of  the  shock,  is  an  indication  of  severe  internal  injury. 

In  many  oises  of  abdominal  contusion,  the  patient  presents  symptoms 
characteristic  of  internal  bsemorrhage^  and  in  certain  instances,  the  presence 
of  au  extensive  effusion  of  blood  is  revealed  by  dulness  in  the  Hanks,  shifting 
with  change  of  posture.  The  most  usual  source  of  severe  abdomimd  hasmor- 
rhage  is  a  ruptured  liver  or  spleen. 

Vomiting  is  a  very  variable  symptom  after  abdominal  injuries,  and  id  of 
little  value  lu*  a  means  of  diagnosis.  It  fre^piently  occurs  in  cases  followed 
by  recovery,  and  on  the  other  hand  it  may  be  absent  throughout  in  casc^  of 
rupture  of  the  sUiUiarh  or  intesiints.  At  a  later  stage,  repeated  bilious 
vomiting  may  be  a  symptom  of  peritonitis.  Bloody  vomitijig  may  be,  as  we 
shall  see,  a  symptom  of  rupture  of  the  stomach. 

A  careful  examination  of  the  abdomen  should  be  made,  and  the  jireaenoe  of 
bruising  i»r  abrasion  of  the  skin  may  be  of  value  iu  forming  a  conclusion  as  to 
the  probable  natuR*  of  the  injur)-.  Thus,  if  in  a  case  presenting  the  general 
HympUima  nf  internal  hiemorrhage  there  be  marked  brniKiug  iu  the  right 
hypochondrinm,  the  diagnosb  of  rupture  of  the  liver  is  justified.  The  poasible 
prceenoe  of  dulness  in  the  Hanks  as  the  result  of  intraperitouejii  lucmorrhage 
hu  already  l>een  mentioned.  The  presence  of  free  gas  iu  the  peritoneal  cavity 
may  be  shown  by  general  tympanites  and  especially  by  a  resonant  note  over 
the  liver.  This  symptom  can  only  l>e  due  to  rupture  of  some  part  of  the 
digestive  tract.  Careful  pal[>ation  of  the  abdomen  may,  if  tlie  patient  l>e  luit 
too  deeply  collu[ised,  elicit  marked  tenderness  definitely  localisiHl  to  one  spot : 
this  may  be  of  value  iu  determining  the  proliable  scat  of  au  internal  iujnry. 
Ju  every  case  of  severe  abdominal  contusion  it  is  the  duty  of  the  .Surgeon  to 
pais  a  catheter  ;  be  may  thus  detect  evidences  of  rupture  of  the  bhidder 
(p.  Hl»;i),  whilst  the  jtreseuce  of  blood  in  the  urine  may  he  the  result  of 
bniising  or  la<Tration  of  the  kidney. 

It  has  already  Itecn  stated  that  intense  shock  may  follow  au  abdominal 
contusion  unattended  with  any  serious  lesion  of  the  viscera.  Although  intena(% 
the  ahock  is  iu  such  cases  usually  of  short  duration,  and  severe  internal  injur)* 
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uukj  be  suspected  if  it  be  ptTBisteut.  It  has  farther  heea  pointed  oai  tbai  tht 
SEMptcion  la  inctvat$ed  if  peraisteut  shock  be  associated  with  looafited  ttbdiMiBat» 
pain  and  tcndcrDCSS. 

The  patient  who  has  gnrvlved  the  more  immediate  effecta  of  the  moa&&Bi 
is  sttU  liable  to  the  oocorrence  of  peritoDitis,  which  ia  not  atoemmxTlj  the  nmk 
of  rapture  of  one  of  the  visoera. 

Having  thus  brieflv  considered  Uie  chief  piMUts  to  be  ohwred  ta  aiavr 
fif  gevenf  contusion  of  the;  al)domen,  it  remains  to  describe  in  gnater  dcUil 
the  sywpUjma  which  reflult  fn>m  injury  of  the  prinripal  abdomiiMd  TMoen. 

If  the  Ziirer  has  been  raptured,  pain  over  the  region  of  that  or};akn«  dnlnes 
on  ]»ercu8eion  from  cxtruvusated  blood,  and  ptfut  colU|)ee.  fuUoired,  U  ibe 
iwtient  live,  by  diffuse  peritouitis.  bilious  vomiting,  white  9t<iols.aiid  jatiodine, 
will,  with  sufficient  prei.*ision.  indicate  the  true  nature  of  rr.     Bernard 

has  farther  shown  that  contusions  of  the  Hrer  maj  be  f"  v  tbe  appear- 

ance of  RUgiiT  in  the  urine. 

Rapture  of  the  lirer  is  by  no  means  always  speedily  or  even  w  w  iwilT 
fata].  It  may  be,  and  usually  is  so,  ^m  extravaaation  of  blood  or  of  bOe  t 
but  if  neither  of  these  be  larp'ly  poarod  out,  the  ptitient  may  1'  '  -^ixie 
conMrderuble  time,  thoajrh   he   may  eventually  succumb  to  pi  r  A 

man  was  once  admitted  uuder  my  care  into  Univenity  CVUi*p.*  iiuspatal. 
who  had  been  crashed  between  the  bnffers  of  two  railway  carriaKW.  Ue 
was  collapsed  aud  apparently  moribund,  but  rallied  la  a  few  boun.  Two 
iluys  after  the  accident,  great  pain  and  tenderness  in  the  r^ic  bjpo* 
chrundrium  were  complained  of,  and  duluess  on  percussion  was  foand  to 
extend  as  low  as  the  ombilicus.  He  became  jaundiced,  and  there  wwe 
symptoms  of  peritonitis ;  these  were  followed  by  j^Teat  swelling  uf  ihft 
ubdomcn,  which  became  tympanitic  ;  the  peritonitis  continued,  ami  sym|i(oai 
of  intcjutinal  obstruction  came  on,  thn  dulnesB  increasinE:,  with  fluctoatioa  in 
the  flanks.  He  died  on  the  sixteentli  day  after  the  aocident,  and  on 
tion  no  leas  than  2<10  ounces  of  bilious  tluid,  mixed  with  flakoe  of  lympli, 
fouud  in  the  abdominal  cavity  ;  the  obstructioD  of  the  bowels  being  dependent 
on  the  pressure  of  this  effusion,  and  on  the  matting  together  of  tlie  i 
by  lymph.  There  was  a  hirge  rent  in  the  thick  border  of  the  lirer,  whiob 
bq^inning  to  cicatrize. 

The  following  is  an  example  in  which  recovery-  Uh^V  place.  A 
abont  forty  years  of  ago,  fell  from  a  scaffold  to  the  g^K^uud.  In  fallinj^.  he 
iitruck  violently  against  a  bcam^  injoring  his  abdomen  on  the  rij^ht  side.  Be 
was  bi'uught  to  the  HoApital  in  a  state  of  colla|i8e,  from  which  be  alovlr 
rallied.  There  was  no  iujury  but  that  of  the  abdomen,  of  which  he  oiiiufiUiiird 
much,  nittre  particularly  over  the  regi(Ui  of  the  liver.  ■  nar. 

Peritonitis  speedily  net  iu,  with  ^rreat  tymjMinitic  disteuf^i'  .        niit- 

ing  uf  bilious  matter,  and  the  paasage  of  uoiourlees  stools.  Theee  eymptoani 
continued  many  days,  and  the  man  became  jaundiced.  As  the  Cjinpatiitcs 
ifubsided,  it  wum  found  that  thei>*  was  dulneas  on  percaasion  in  buih  ftantu;,and 
that  the  fluid,  which  was  evidently  extravasated  into  thr  |»eritooeel  i^rity. 
rose  to  a  level  with  the  umbilicus  when  he  lay  on  his  left  side,  which  be  did 
habitually.  He  wns  treated  with  opium,  and  put  on  aver)  mild  utistimnkUng 
diet.  He  ^^dually  but  slowly  recovered,  the  vomitini;  becoming  leas  fiw^nent, 
and  evenhtally  ceusiuf;,  and  the  fluid  in  the  al^dfimen  l>ein^  slowly  afaeortMi, 
bile  at  the  aaiuv  time  ap|)earinf^  in  the  motiona  ;  bat  the  tendenw  ov>sr  \ht 
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of  the  liver  continned 


the  time  ut  which  he  left  the  Ho«p!tftI, 


\ 
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region 

nearly  two  months  after  the  Hccident.  In  this  nise  the  long  and  si'ViTr 
oollapse.  tho  8tat  of  pain  and  injury,  the  peritonitis,  the  bih'oua  vumitinge. 
and  the  white  stools,  all  [>ointed  to  serious  injury  of  tlie  liver;  and  rapid 
intra-^bdominnl  extravasation  could  be  accounted  for  only  by  rupture  of  that 
org:an. 

If  thf  Spleen  has  been  lacerated,  there  will  bo  severe  shock,  accomponierl 
by  8)^9  of  iutenial  hseraorrhage  ;  coldness  and  pallor  of  the  surface,  a  small 
and  feeble  pulse,  anxiety  of  counteDance,  and  great  depression  of  the  vital 
powers,  with  pain  at  the  seat  of  injury,  and  dulnese  on  percussion  from  extra- 
TBBated  blood.  These  symptoms  usually  terminate  rapidly  in  death.  Rupture 
of  thu  spleen  is  si>ecially  liable  to  occur  from  slif^lit  blows  when  that  orpan  is 
■alergrd  as  the  result  of  exposure  to  a  malarious  climate. 

If  the  Kidneys  are  injured,  there  will  often  be  a  frequent  desire  lo  |jas8 
nrine,  and  that  fluid  will  be  tinged  with  blood,  often  to  a  considerable  extent. 
If  the  ureter  become  plugged  by  a  clot  there  may  be  severe  renal  colic,  the 
pain  shootino^  doM'n  to  the  testicle  and  thif;h.  Sometimes  the  bladder  becomes 
distended  with  coafrulated  blood.  After  the  di8char*,'c  of  blood  ceases,  the 
urine  will  become  ulbumiuouK,iind  may  continue  so  for  a  ^re:it  length  of  time. 
ilD  examining  such  albaminous  urine  under  the  microscope,  it  will  generally 
be  found  to  contain  a  few  l)tood-oorpuscles  and  possibly  some  tube-casts, 
which  at  first,  perhaps,  contain  blood-corpuscles,  and  later  on  become  gniuular. 
Pus  and  mucus,  with  epithelium-cells  from  the  j^Ivis  of  the  kidney,  and 
occasionally  renal  epithelium,  may  Ik;  met  with  later  on,  showing:  the  existence 
of  iDflammation  in  the  kidney.  It  is  an  im|x>rtant  practical  fact,  so  far  as 
my  experience  g-oes,  that  albumen  never  appears  in  the  urine  as  the  result  of 
renal  injury,  unless  it  has  been  preceded  by  blood.  The  absence  of  blood 
from  the  urine  must  n<»t,  however,  he  taken  as  an  indication  that  the  kidney 
id  mot  injured  :  it  may  Ixi  so  disorganized  as  to  be  totally  Lucu|iable  of 
'WsreCiniT,  or  the  ureter  Vieing  t4)ni  across  no  bloody  urine  tinds  its  way 
ftlto  the  bladder.  A  man  was  admittvd  into  the  Hospital  under  my  caro  for 
a  buffer  injnry  of  the  back  ;  he  passed  urine  untin^^ed  with  blotxl,  but  after 
death  bis  ripht  kidney  was  found  completely  smashwl  by  the  blow,  and  there 
was  an  extensive  extraTaaation  of  blood  in  the  fat  aroimd  it ;  here  it  wa* 
evident  that  the  disorganisation  was  so  sudden  and  complete  that  no  urine 
conld  find  its  way  into  the  bladder  In  another  case,  in  consequence  of  a  fall 
from  n  window,  an  elderly  man  died  in  the  course  of  an  hour,  having  struck 
bin  back  and  sustiiined  several  fractnrea  of  the  limbs.  The  left  kidney  was 
mptureil  in  a  stnrivd  manner,  with  extensive  extravasation  of  bIo<Kl  iut^>  the 
tissues  aniund  it,  but  there  was  not  a  tinge  of  blood  in  the  urine  which  was 
retained  in  the  bladder. 

Rnptun^  of  the  ki<iney  is  by  no  means  necessarily  fatal.  Patienta  have 
lived  after  exhibitintr  all  the  signs  of  it — the  paasing  of  bloody  urinr,  and  the 
preaciice  of  circunwrilHjd  peritonitis  ;  and,  when  death  has  <»ccurrud  at  a  later 
jjeriod,  cicatrices  have  been  detwtet!  in  the  organ.  A  patient  was  admitted 
nndtr  my  care  int^t  t-niven*ity  rolWjre  H«wj>ital  for  a  severe  blow  upon 
tlic  Iwirk  fW>m  the  bnffor  of  a  railway  carriage,  followtMl  by  hivmaturia  and 
other  Kymptoms  of  renal  injury  ;  on  his  death  from  jmeimionia  nine  weeks 
after  the  accident,  an  extravasation  of  blood,  with  tbe  marks  of  recent 
ciourizalion,  was  found  in  the  left  kidnev. 
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If  the  Uxet«r  or  PalTii  of  the  Xidney  in  ruptured  the   urine  mij 

:iccumulatc  in  the  loose  tissue  around  the  kidney.  A  large  fluotuatiu^  tumour 
18  thus  tTrtJually  fonnod  in  the  injuretl  side  of  the  abd(»men,  )-!  '  m  the 

loin  and  fillinj,'  the  inter^-^l  between  the  iliac  fossa  and  the  ril».  ^^aet 

of  acute  jnt^ainmation  in  such  o-ases  is  worthy  of  notCf  the  fluid  gradiuiUy 
becoming?  encysted  by  consolidation  of  the  surroundintj  tissues.  The  pnaenot 
of  blood  in  the  urine  may  or  may  not  be  detuoted  after  the  ficddcnt  In 
Tworded  liasc  of  this  nature  as  much  as  six  pints  of  urine  were  rctnoTtd 
tapping  at  one  sitting.  On  oxamiuation  after  death,  which  cKt'urred  in 
tenth  week  frnm  the  iicrident,  a  larj^c  ryst  was  found  behind  the  peritOBeOB 
oommunic&tiui;  with  the  {>elvis  of  the  kidney.  Two  oases  of  this  kind  hare 
occuri'ed  in  University  College  Uospitah  lu  the  one  the  patient, 
ogcd  H  years,  under  the  care  of  Darker,  waaruu  uvcr  by  a  cab.  The  ri^l 
was  bruised,  hikI  a  few  small  clots  were  passed  in  the  urine.  About  throo 
later  a  large  fluctuating  tumour  was  found  reacftiui;  from  tlie  iliac  foea  bi 
the  ribs.  Aspiratiun  Bhowed  that  it  contained  urine.  As  repeated  lUipinUOD 
failed  to  give  any  relief,  a  drainage  tube  was  inserted,  wiUi  the  ncsak  of' 
estjiblishing  a  fistula.  Finally,  as  the  only  means  of  cure,  the  ki*'  ■ 
removed.  The  rhild  n^wivon^d  from  the  openition,  but  died  suhft'^ 
i^enerul  tulH-rculosis.  'I'lic  kidney  and  pelvis  were  found  to  l»c  i;; 
The  second  case  was  under  the  care  of  CJodlee,  and  similar  treat  i 
successfully  adopted. 

Another  possible  result  of  rupture  of  the  ureter  is  tlie  rapid  dm.M.jttuc 
hydronephrosis.  In  a  case  of  this  kind  under  the  care  of  I'lrkcnng  i^ick  at 
the  Victoria  Hospital  for  Children,  tlie  boy  had  fallen  on  tht!  ed^re  of  • 
kerbstoue.  The  accident  was  fcdlowed  by  blorKj  in  the  urine  aud  the  ripU 
development  of  a  tense  fluid  swelliug  in  the  left  loin.  Urine  was  sevtral 
times  withdrawn  by  aspiration,  and  for  the  cure  of  the  fistula  which  resulltd  frum 
drainage,  tlie  dilated  kidney  was  tinally  excised.  Ii  is  iuteruflting  to  note  (iui 
in  two  cases  appart^ntly  of  this  nature  recorded  by  <HMMlhart,  spontaike<mft  can 
gradually  took  place  after  an  interval  of  many  months. 

When  tiie  Stomach  is  ruptured  the  natiu'c  of  the  accident  is  unialty 
revealed  by  bltxfdy  vomitings  with  pain  in  the  region  of  the  stomach,  and  ilv 
most  profound  shock.  These  ni^ns,  however,  do  not  oocur  in  all  caML  X 
man  was  adniitteil  to  the  Ht^pital  under  my  care,  whose  alMUmn-n  had  b«t& 
squeezod  between  a  cart-wheel  and  a  lamp-^Kist ;  during  (he  live  hour^  thai  br 
lived  he  vomited  several  times,  bringing  up  n  meal  which  he  had  takeo 
immediately  before  the  accident.  In  the  vomited  matters  there  was  no  bUd 
to  l>e  seen  :  but  after  death  it  w*as  found  that  not  unly  the  liver  and  tpietn 
wort'  ruptured,  but  the  stomach  was  toni  almost  acn^ss  near  the  pvloruft. 

Kupturt-  of  the  Intestina  is  much  more  common  than  that  of  tiw 
stomach.  It  may  mxTur  at  any  fiart.  but  is  most  commonly  met  with  in  Uie 
duodenum  or  at  the  junction  of  the  duodenum  and  jejunum.  The  frrqurftcf 
with  which  the  du<:Klenum  is  ruptured  is  iluc  ]Htrtly  to  its  position,  and  put); 
to  its  fixity.    The  third  part  of  the  duixleimm  crosses  tl '      "  utof 

the  ftecond  lumbar  vertebra,  <>r  about  one  inch  alK>re  the  w;  i  fchw 

receives  no  protection  from  the  costid  cartilages.  In  this  [lart  ol  lU  ooi^^| 
is  nncovci-ed  by  peritoneum,  aud  in  consequently  fixed  so  firuily  that  it  reeMB 
itur  fnll  force  of  any  violent  pressure,  lx>ing  unable  to  slip  away  from  bvOMtli  it, 
u  do  those  parta  of  the  intestine  which  are  completely  coveivd  by  iienloacinu 
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and  attached  to  a  loose  mesentery.  "When  the  force  n  siiplied  in  an  oblique 
direction  from  ri^iit  lo  left,  rupture  occaaiouuHy  takes  plac^  at  the  jnnctioii  of 
the  raovHbIc  jejunum  with  the  fixed  duodenum.  Rupture  of  the  duiMlenum 
may  therefore  occur  with  or  withoutinjury  to  the  peritoneum.  Rupture  of  ilie 
g«t  into  the  |x;ritoncal  cavity  is  indicate<l  hy  intense  pain  in  the  belly  with  severe 
shock.  Free  ^ros  in  the  peritoneal  cavity  may  sometimes  be  reenj^uized  by 
tympanitic  resonance  in  front  of  the  liver.  IVritonitis  speedily  sel-s  in,  with 
vomiting,  at  first  bilious,  hut  soon  Itecomiug  diirk*c<iloured  or  nlmost  black. 
The  abdomen  becomes  tymjmuitic  and  teusely  distended,  with  grsdniilly  i«- 
creasinjr  dulness  in  each  flank.  The  belly  is  lu^utely  tender,  and  the  patient 
lies  on  his  back  with  his  knees  (b^iwn  up.  These  injuries  are  extremely 
faial ;  in  fact  if  the  aperture  in  the  ^it  be  of  suthcient  size  to  uUow  of  the 
of  its  contents  into  the  i>eriionea]  cavity,  death  almost  inevitably 
ts.  Rupture  fif  the  third  part  of  the  duodenum  Iwhind  the  [K;riUiiieum 
it  Accompanied  liy  much  less  clearly  marked  symptoms  ;  tliere  are  fjain  and 
tenderness,  und  possibly  vomiting  of  blood.  If  the  patient  survive  suttieiently 
long  he  may  ]iass  a  motion  blackened  by  nitered  blood.  Death  lakes  place 
in  those  C4we,s  usually  from  diffuse  suppuration  spreading  in  the  hxtse  sub- 
peritA'ueul  tissue  downwards  in  front  of  the  kidneys  or  even  to  the  iliac  IVhssic, 
in  consequence  of  which  peritonitis  with  effusion  is  (►fttn  stt  up. 

An  occasional  symptom  of  rupture  of  the  intestine  is  Bmphysoma  of  the 
Abdominal  Wall,  und  subsequently  of  the  trunk  generally,  from  the  esiafie 
of  gas  from  the  wounded  intestine  into  the  subperitoneal  areolar  tissue,  and 
thence  into  the  morv.  superficial  plnnes.  When  this  takes  place,  the  same 
doughy,  puffy,  inelfwtio,  crepitating  swelling  of  the  sulwataneous  areolar 
tissue,  that  is  met  with  in  thoracic  emphysema,  is  observed.  It  usually 
commences  in  one  or  the  other  Hank,  and  may  then  creep  up  towards  the 
axilla,  or  into  the  anterior  abdominal  wall. 

a\b  a  diagnostic  sign,  this  fonn  of  emphysema  is  valuable  in  those  cases  in 
which  the  inttjstines  have  been  injured,  either  without  any  wound  of  the 
abtluminal  parietes,  or,  if  then?  be  wound,  without  protrusion  of  the  injured 
portion  of  gut.  In  two  of  the  cases  in  which  I  have  observed  it,  this  con- 
dition was  the  only  positive  sign  of  intestinal  injury.  In  one  cose,  tlie  third 
part  of  the  duodennm  ha<l  Ix'cn  rnpture<l  where  uncovereil  by  perilotienrn,  by 
a  buffer  acciiifnt ;  and,  in  the  other  the  rectum  and  meso-rectum  hafl  been 
traversed  by  a  pist4.il-balt.  In  iKith  these  cases  the  emphysema  was  extensive, 
the  gas  having  {Nissvd  directly  into  the  subitcritoneal  areolar  tissue.  In 
other  cn6i«  it  may  in  the  first  instance  pass  into  the  cavity  of  the  abdomen, 
and  n'uder  that  tympanitic,  and  then,  as  in  thoracic  emphysema  af>rr  pneumt>- 
thorax,  escai^e  into  the  areolar  tissue  at  the  edges  «>f  (he  wound.  In  a  case 
under  my  observation,  it  occurrwl  after  lapping  of  the  bladder  through  the 
rectum.  The  gas  escaped,  after  the  removal  of  tJie  cannula  on  the  sixth 
day,  thrrmgh  the  small  aj^erture  in  the  walls  of  the  *rut  into  the  subperitoneal 
areolar  tissue  of  the  |)eIviH.  and  thence,  thmugh  the  4ciatic  notches,  down  the 
posterior  and  outer  (NirtK  nf  the  thighs  and  the  thinks. 

The  diugmrsis  of  alHlnuiinal  emphysenui  ri-tiuires  to  l>e  made  from  thoracic 
ompliVHenta.  and  from  putrefactive  infiltration  of  air  into  the  areolar  tissue. 
In  the  first  case,  this  may  readily  be  etfected  by  the  absence  of  any  signs  of 
thoracic  injury,  and  by  the  situation  of  the  emphysema  in  the  post^^riur  or 
lateral  al>domiual  wall,  or  around  the  lips  of  a  wound.     From  putrefactivtr 
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;fkiit««i«iHift  ittlli  fMk  ifeMoumal  emphvseiiia  is  distinguiabed  by  the 
■  lav  «toMiiiv  uf  liiUbsv*  inflammation  of  the  accolar  tissue. 

liMfe  doobt  that  mure  or  lens  exti.'nsivt*   brnistng 
•ih  ^    i  iMi^CMOB  of  al>dominnl  conttisioti  which  end  to 

n—it7  iMffmiN  however,  that  the  damage  to  the  wall   of  the  tMvd 

^         ..J  ^nf  «.\u«^io|v.     As  the  result  of  the  Aeparation  of  the  stoni^li  Uk 

M^  •>■  may  eacape  into  the  [>entoneal  cavity,  with  the  prudocikc 

V  idar  to  those  which  occur  w fieri   the  gut  ia  ruptured  afi  Clr 

tUK  .iry.      If,    however,    the    afreote<l    portion    of   bowel    beooHM 

•\U*  -y  iidhr«ioii8  thi.^  extravasation  iiud  couftequeut  suppuration  mj 

»>w I'uder  these  circumstances  the  abscess,  if  left  uutrcatod,  naj 

w^mmK  ftMMi  in  the  abdominal  wall,  and  after  it  has  burst  a  ftt*cat  fistnla  tnay 
milMiMk  Mttoowen  has  recorded  the  case  of  a  boy  in  whom  fatal  perforat^'io 
trf"  Ikv  Utwel  occurred  forty-seven  days  after  he  had  been  run  over  ibe 
tMlnanii,  It  thus  behoves  the  Sur^jreon  to  be  very  earefnl  in  his  trevtiMiiC 
UttA  IpMfded  in  his  prognosis  of  every  caae  of  ahdominul  injury,  and  not 
niM-rt  too  hiistily  th;it  the  patient  is  out  of  danger. 

In  oonsiderin^^  the  (|ue8tioD  of  the  Treatment  of  a  case  of  severri  iib 
oiUklusion  the  Surgeon  has  to  choose    between    the   adoption    of   ex 
uvibods  and  the  performance  of  an  explorat<»ry   laparotomy.      Kvery 
mURt  by  jndged  upon  its  own  merits,  and  the  universtil  iidoption  nf  either 
lino  of  treatment  in  all  cases  can  only  lead  to  disastrous  results.     The  Snr;^eofl 
who  [)er9i8tently  avoids  operative  interferem^  will   be  rewarded  by  fitidinfc 
iM>nditions  poitt  rnnrifini  which  a  timely  operation  mij^ht  have  remeilied  :  whil* 
on  the  other  Imnd  it  is  certain  that  ihe  last  chance  of  life  will  b4^  tjiken  Cmco 
many  patients,  if  the  shock  of  an  abdominal  sertitm  bt-  added  to  that  of  ibi* 
injury  itself.     The  presence  of  severe  shock  is  snjfp;estive  of  serioim  daxuaf^ 
to  one  or  nmre  of  the  viscera,  but  reference  has  alrcjidy  been  nmdn  ti>caie» 
of  death  from  this  cause  in  which  no  gross  visoerai  lesion  has  been  found 
Moreover,   it   is  just  in  these   cases   tliut  the   dan^jerous  condition    of  tb^ 
patient,  with  cold  extremities  and   flickering  pulse,   fi»rbids  operation,  ami 
it  may  be  stated  bnmdly  that  expectant  treatment  should  l>e  acbjptt**!  if  ibe 
only  evidence  of  visceral  lesion  is  the  severity  of  the  shock.     The  same  mk 
must  be  followed  even  thongli  there  be  vomiting  and  localized  or  gcoiira) 
abdominal  paiii. 

AVhat  then  are  the  circumstances  under  which  immediate  lapnrotODT  !■ 
indicated  ?  First,  if  the  j^'cneral  symptoms  of  interna!  ha^morrfaiigiT  bt 
present,  with,  it  may  be,  the  si^ns  of  an  extensive  efTusion  of  bloud  iotolbr 
peritoneal  cavity,  the  Surgeon  should  open  the  abdomen,  in  Uie  bopc  of 
arrestinj^  the  bleediug^  from  a  ruptured  liver  or  spleen,  and  for  tfae  ramonl 
of  such  blood  as  has  already  lioen  efl'iiscd.  tS^condly,  if  the  ooctimooc  d 
repeated  Motdy  vomiting,  with  feeble  pulse  and  the  other  ^igns  of  profoood 
abwk  suj,'>;e8t  rupture  of  the  stomach.  Thirdly,  if  the  presence  of  hf»  p^ 
m  ihe  peritoneum,  with  general  tymi^Minites  obscuring  the  hepatic  dalMM, 
indiaitcB  nipture  of  the  howcl.  Snch  a  condition  is  necessarily  fatal  nn)tm 
the  ot>euin^'  in  the  bowfl  Im>  closed,  and  tlie  [KTitoneid  cavity  effickfitly 
cleaned.  I^at^tly.  the  si^Mis  iff  rupture  of  the  urinary  bladder  are  an  iodicatiM 
Tor  immediate  hijinrotonty  {p.  rtiM).  In  cfTtum  cases  o^  abdominal  oooi 
operation  may  subsequently  be  required  although  there  may  faave 
iodiejition  for  it^  performanci^  at  the  time  of  the  injonr.    Tboa  il  maj  at 
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times  b«  thoufjht  advisable  to  make  an  explorHtory  incision  if  the  flhock 
persist  ami  the  seat  i»f  the  flupjxised  interntil  injury  be  BUiftjcsted  by  lot'sl  puin 
and  teuderness.  An  opemtion  should  ('ertninly  Iw  performed  if  tbc  injnry  be 
followed  hy  symptoms  of  peritonitis. 

Raptures  of  the  stoiuueh  and  iutcstiue  mnst  be  treated  on  the  same  lines 
as  those  laid  down  for  the  treatment  of  perforatin;;  wounds  (p.  KHl)  ;  ivhilst  a 
segment  of  ho(»€lesfiIy  bruised  intestine  may  be  trcat<"d  by  resection.  I'roft 
has  collected  14  ciises  in  which  laparotomy  wiis  performed  for  ruptnre  of  the 
intestine;  of  these  13  ended  fatally.  In  the  successful  case,  under  his  own 
care,  the  ©{^ration  was  performed  15|  hours  after  the  uocident  j  there  was  a 
enaall  rupture  near  the  end  of  the  jejunum,  with  fH3cal  extravasation  and 
cominencino:  peritonitis.  The  damaj^ed  piece  of  bowel  was  exci;icd  and  the 
ends  adjusted  with  Lcmliert's  suluivs. 

In  a  seeond  case  under  the  stime  Sur^on  a  rapture  of  the  ileum  wa»  treated 
by  tlie  formation  of  an  artificial  anus  ;  death  occurred  four  weeks  later  after 
l^iecondary  operation  for  the  cure  of  the  artificial  anus.     Rupture  of  the  liver 
been  successfully  treated  by  suturiDji;  the  rent  in  the  ortran,  or.  if  this  1>t! 
Impossible,   by   temporarily   plugging   the   wound  with   strijw   of  antiseptic 
gause.     The   haMuorrhage  from  a  ruptured   spleen   is  so  prof^ise,  as  usually 

»to  be  rapidly  fatal ;  if  pnu-ticubh;  the  ruptured  organ  shoultl  Ik*  excised. 
In  the  statiHtica  compiled  by  MuuCorniac,  Croft,  and  Aiortou  of  Fhiludelphia, 
are  20  cases  in  which  laparotomy  was  {x^rformed  for  su])[)0sed  rupture  or 

»  contusion  of  the  abdominal  vis^^era  without  external  wound.  Of  the^e  only 
two  recovered  ;  one  i  caae  of  rupture  of  the  intestine  under  the  care  of  ('roft 
tind  alrciidy  referred  to ;  the  other  a  case  of  extensive  intraperitoneal  h^emor* 

Irhagf  in  which  a  branch  of  the  |>ancreatico-duodenal  artery  was  ]i;:ature<i  by 
McHurney.  In  12  of  the  fatal  cases  the  intestine  was  raptured,  and  in  2 
contused  ;  in  2  cases  the  spleen  was  ruptured,  in  one  of  which  the  origan  was 
excised  ;  in  one  case  there  was  rupture  of  the  liver,  and  in  one  of  the  gall- 
bladder. The  o|K'ration  has.  therefore,  not  as  yet  been  attended  with  much 
success  ;  but  Oroft's  case^  and  the  experience  derived  from  stains  and  gunshot 
wonnds  treated  in  the  same  way  shows  that  in  the  case  of  a  rupture  of  the 

Inmall  intestine  it  does  give  a  chance  of  lift'.  In  ruptures  of  the  solid  visccni 
it  is  doui>tfnl  if  much  success  is  likely  to  attend  o|terative  interference.  The 
great  moruUity  of  these  injuries,  if  untreated,  must  however  be  borne  in  mind  : 
thus  (.*bavasse,  quoted  by  MacCormac,  estimates  the  mortality  of  rupture  o\' 
the  intestine  without  external  wound  at  96  per  cent,  whilst  Edler  gives  the 
raort^dity  of  rupture  of  the  liver  ai>  85'H  per  cent.,  and  of  the  .spleen,  as  8*Vi 
per  cent. 
K  The  great  dilliculty  in  all  these  ceases  lies  in  making  the  diagnosis  Hufh- 
H  ciently  early  to  be  of  any  use.  If  it  be  delayed  until  septic  peritonitis  has  set 
H  in,  there  is  little  hope  for  the  patient,  but  even  here  laparotomy  and  drainage 
H  give  the  only  conceivable  chance  of  life. 

H  in  cases  in  which  theru  are  no  indications  for  operation,  the  Surgeon  mast 
H  endeavour  to  induce  reaction  frf>m  sh'X'k  by  the  means  described  in 
I  Chapter  VIII.  Opium  may  be  administered  freely  and  nourislimont  should 
B  be  given  entirely  by  the  rectum.  By  these  means  the  intestines  are  kept  at* 
H  cH>mpletely  at  rest  as  poaaible,  and  recovery  follows  in  some  cases  whidi  at 
■  first  Kceui  hofM'less.  lu  cases  of  internal  haemorrhage,  the  intmvcuous  iujcc- 
H    tioD  of  salt  solution  may  lie  of  service  (p.  412). 
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In  laceration  or  mpture  of  the  kiduey,  operative  interference  is  jnKtifif*d  by 
three  rouditions:  First,  profuse  and  prolouj^ed  hicmorrliai^c.fillinjjthe  bijuldcr 
witli  clotR,  and  threatenin*^  to  prove  fatal;  secondly,  if  tlie  HVinptoms  indicaie 
suppuration  round  the  injured  kidney  j  and.  thirdly,  if  a  large*  fluctuating 
tnmonr  fonua  which  on  at^piration  is  found  to  he  a  collection  of  urine.  (8ee 
Uupturc*  of  the  Ureter.)  J  n  these  cases  the  kidney  may  be  expoeed  by  a  lombtr 
incision,  and,  if  nccessarv,  removed.  (See  Surgical  OjKrationB  on  the  KidrwT, 
Vol.  II.)  ' 

Wounds  of  thb  Diaphracm  may  be  occasioned  by  etabe  or  by  ^iwbot 
injnry;  in  rare  caaea  by  the  frairmeut  of  a  broken  rib,  without  ext«>nial  wo<iQ(L 
The  lesion,  though  not  in  itself  mortal,  18  usually  complicated  with  so  moch 
visceral  injury  as  to  be  followetl  by  death.  If  the  {Nitient  survive,  the  apcrtun> 
may  be  closed  by  a  cicatrix,  to  which  the  lunj;  will  probably  adliere;  and  thns 
the  separation  between  the  cavities  of  the  chest  and  abdomen  will  be  muin- 
tained.  Should  this  not  happen,  and  the  injury  be  on  the  left  side,  a  hernial 
protrusion  of  «onie  of  the  abdominal  viscera  may  take  place  into  the  pleural 
cavity.     (See  IHaphm^mtic  Hernia.) 

WoiMtH  OF  Tin:  AiiiK)MKN.— Woimd*  of  the  Abdomin&l  Wall  that  do 
not  penetrate  the  Peritoneal  GaTity,  if  uucomplicat^'d  \v\\\\  internaJ 
injury,  usually  do  well,  and  require  merely  to  be  treated  on  onliuary  jirin- 
ciples.  If  they  be  incised,  and  so  extensive  aa  to  require  sutures,  (be  st.itclM« 
should  \n  introduced  deeply  through  the  mascular  and  tendinous  stmrtorrs.  and 
the  parts  injured  must  a]si»  be  relaxed  by  careful  attention  to  p<»sition.  When 
they  are  the  result  of  jrunahot  injury,  they  often  suppurate  extensively,  and 
ore  slow  in  healing.  The  epigastric  artery  is  occasionally  divided,  and  this  may 
give  rise  to  free  extravasation  of  blood  into  the  sheath  of  the  rectua ;  the 
wound  must  then  be  enlarged,  if  necessary,  the  extriivasated  blood  cleaned  ooi, 
and  the  artery  Sf-^-nrcd. 

Wonnda  that  penetrate  the  Cavity  of  the  Abdomen  are  of  ctpmilJ 
interest,  on  account  of  the  frequency  with  which  they  are  complicated  with 
peritonitis,  and  with  injury  of  the  viscera.  They  may,  for  practical  puriioeea, 
be  divided  into  1,  those  that  are  nnaccomjmnied  by  protrusion  of  any  of  the 
viscera:  and  2,  those  that  are  complicated  by  protrusion  of  one  or  more  of  the 
ctmteuts  of  the  abdomen. 

1.  Fenetratin^  Wonnda  of  the  Abdomen,  withont  Yiaceral  Pro- 
truaion,  lire  often  somewhat  dilticult  to  distinguish  from  simple  wound)?  uftiw 
abdomitkal  wall,  though  the  escape  of  a  small  quantity  of  rtjddish  scram  tawj 
reveal  the  nature  of  the  ac<ndent.  The  distinction  can  however  in  maoj  caeet 
be  nuido  only  by  carefully  enlarging  the  superficial  wouml.  PeneUvting 
wounds  of  this  nature  an.-  usually  complicated  with  injury  of  the  vistTm,  but 
it  is  a  remarkable  fad  that  the  cavity  of  the  abdomen  may  Ite  perfomti-d  from 
fVont  to  back  by  bullet  wonnds  or  sword  thrusts,  without  any  sigtia  of  riscera) 
injury,  ^nw  points  out  that  in  gunshot  wounds  the  intostiocs  are  moc^ 
likely  to  escape  if  the  tnick  of  the  bullet  he  untero-prKst^rior  than  if  it  tmvtne 
the  aUlomen  oblifjueiy  or  frnm  side  to  side. 

Any  of  the  abdominal  vis-corn  may  sulfer  from  a  penetrating^  wound.  wtiiUl 
fatal  hiPmon-hage  may  result  from  divinion  of  one  of  the  large  b  i,*. 

Wound  of  the  intr'stine  is  a  nutst  scrioUH  complication,  and  is  ven-  l^ 

foUowcfl  by  extravasation  of  the  intestinal  contents  into  the  )  n. 

Tbia  extravasiUion  is  unquestionably  ono  \>t  thv  griuitcMt  danyera  tli^t  can 
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occur  in  wountls  of  the  uWomen,  and  );iv(!S  rise  to  tlie  mo*t  intense  peritouitis. 
It  is  not.  however,  an  invariable  sequence  of  penetratinp  wounds  of  the  intes- 
tine, espeeialiy  if  the  wound  be  made  by  a  sharp  instrument;  and  even  to 
bullet  wound?  of  the  ^i  no  fn^cal  extravasation  may  take  place.  This  was 
well  illustrated  in  a  case  in  University  College  Hospital  of  a  roan  who  wa»| 
shot  thronorh  the  abdomen.  The  intestines,  which  contained  much  fectw 
lent  mattLT,  were  traversed  by  the  bullet  in  four  p!ac*«.  He  lived  twenty* 
fuar  iiours,  and  yet  no  feculent  extravBRatiou  took  j>lace.  In  another  case  to 
which  I  was  called,  that  of  a  yonnjr  gentleman  who  had  been  accidentally  shot 
through  the  al>domen  with  the  ramrod  of  a  horse-pistol,  the  descending  aAon 
was  cut  completely  acroea,  and  the  small  intestines  ixrforated  in  two  plai-ea  ; 
and  yet  no  extravasation  took  place,  thoutfh  he  survived  tlie  accident  two 
d*y».  Otis,  however,  points  out  in  the  Report  of  the  American  War.  that 
tbeM  cases  are  entirely  exceptional,  and  that  in  the  vast  majority  of  gun-shot 
wotinds  of  the  intestine,  fsecal  extravasation  docs  take  place,  and  gives  rise  to 
fatal  peritonitis.  That  certain  ca^cs  escape  this  danger  may  be  duo  to  several 
causes.  Tn  the  first  placi\  if  the  wound  in  the  gut  lie  nnder  a  certain  size, ' 
there  is  a  natural  tendency  to  its  occlusion  by  eversion  of  the  mucous  mem- 
brane. In  other  cases  again,  as  iu  the  duodenum  or  colon,  the  gat  may  l)e 
wounded  at  a  part  that  is  not  covered  by  peritoneum.  Besides  this,  it  must 
be  borne  in  mind  that,  though  in  ordinary  language  we  speak  of  the  "cavity" 
of  the  alxlomen,  there  is  in  reality  no  such  thing:  there  lieing  no  empty  space 
within  the  peritoneal  sac,  but  the  whole  of  the  visceral  contents  of  the  abdo- 
men  being  so  closely  and  e<iuably  bronght  into  contact  by  the  pressure  of  the 
abdominal  muscles  and  of  the  diaphragm,  that  it  requires  some  force  for  the 
intestinal  contents  to  overcome  this  uniform  support,  and  to  insinuate  them- 
telves  VietwGcn  the  coils  of  contiguous  portions  of  intestine.  The  influence 
exercised  by  the  continuous  pressure  of  theainlominal  walls  upon  the  intestinal 
conicntJ?  is  well  shown  by  the  greater  facility  with  which  these  escape  from  a 
]Mirtiou  of  wounded  intestine  that  has  bt.-en  protrudud  than  from  one  that  is 
still  lying  within  the  abdomen.  In  the  former  case,  fteccs  will  escape  from  a 
much  smaller  a|>erture  than  in  the  latter.  The  close  and  uniform  contact  of 
the  coils  of  intestine  with  each  other  alsit  favours  the  adiiesion  of  the  wonnded 
coil  to  the  neighbouring  parts,  and  thus  tends  either  completely  tr>  prevent  or 
to  limit  fsecAJ  extravasation.  In  some  canes  also  it  is  probable  that  the  shock 
of  the  injury  arrests  for  the  time  the  peristaltic  movements  of  the  gut,  and  in 
these  cinMimstanccs  adhesions  sufficiently  firm  to  prevent  fa^t^l  extravasation 
may  form  within  twenty-four  hours.  Thus,  in  a  case  under  my  aire,  the 
patient,  n  young  man,  aged  22,  cut  his  throat,  and  stabbed  himself  twir-o  in 
the  alrdomeu  with  a  dinuer-knife.  dne  of  the  wounds  divided  more  than*] 
third  of  the  circumference  of  the  jejunum.  The  patient  survived  thirty-sijc 
hoiir»,  and  at  the  post'tnortfint  examination  the  wounded  coil  was  found  to 
contain  blood  and  liquid  contents,  but  it  was  adhea»nt  by  (inn  inflammatory 
exudation  to  the  neighbouring  cfiils  of  intestine,  and  no  extravasation  hud 
taken  place.  The  patient  more  frequently  esaipes  without  extravasation  when 
the  great  gut  is  woimded  than  when  the  small  intestine  is  ]»erforated. 

When  the  contents  of  the  intestine  escape  into  the  peritoneum  diffbae 
prritunitifi  almoHt  invariably  results,  the  faeces  becoming  mixed  with  the  abun- 
dant inflammatory  effusion.     In  rare  case**,  however,  exlravasatious,  whether  ' 
of  fio.^  or  blood,  if  iu  small  amount,  may  show  but  little  tendency  to  diffun* 


fXJURIBS    OF    THE    ABDOMEy    AXD    FKLViS. 


ituJ  wU»^ 
^  tallrifl 


theinsetveB,  and  luftj  become  localized  in  the  neighbouifaood  o(  tbe  part 
which  tliej  were  oninnallr  fKiored  oat. ;  owinjf,  id  the  tiraC  EBibuiCT.  di 
farroanding  pressure,  and,  at  a  ]at«r  period,  to  the  fonnaktioB  of 
between  the  folds  of  intestine  and  the  nei^bbonring  vitcera. 

In  rare  casea,  the  existence  of  a  wound  of  tlie  intestine  is  pvor^  br  the 
eacape  of  the  intestinal  contents  through  the  wound  in  the  abdoaiituJ  w^ 
In  a  certain  naml)er  of  cases  there  is  emphjsema  of  the  abdominal  wall 
renr  rarek  bsctnorrhage  from  the  rectnm.  The  eddenoea  of  free  |^  ta 
peritoneum  mar  s«jmetimee  be  [iresent.  All  these  snupiuma  of 
the  intestine  are.  however,  abeeut  in  the  majoritj  of  cases :  their  jii»—na  is 
(if  the  greatest  value  in  determioiu};  the  existence  of  a  woond  of  tbe  bowal, 
hnt  on  the  other  hand  the  Surgeon  is  not  jnstitie<i  in  ojoctading  tbat  no  aosh 
injury  exists  h«.'ranse  the  above-mentioned  symptoms  arc  nli^nt. 

•1.  Penetrating  Wonnda  of  the  AbdoB&ea.  with  Visceral  Protmsiea 
are  much  less  common  than  tht^e  above  descrilted.  Intr?cii.r.  rr)*-^  :it»  rr.  ck- 
omentum  may  protrude  throuErfa  the  opening  in  the  ahdoniirmi  u^il,  wA  :J< 
Iwwel  may  or  may  ni»t  be  wounded.  The  protruded  nii;>s  i<  ult-  n  Ur«v 
coro^nrison  with  the  aperture  from  which  it  escapes,  the  sidee  of  wt  trh  ortn«t; 
it  tightly,  so  as  to  form  a  distinct  neck  to  the  protrusion.  If  left  uiir^iinr 
the  mass  s|)eedily  h«e«  its  |>o)ish  and  bright  colour,  becomiug  doll  and  lifid 
from  congestion  ;  it  tlien  swells,  and  soon  becomes  gangrenooa  Ihwa  Ibe 
presMire  exercised  upon  it  by  the  sides  of  the  apertim.'. 

The  existence  of  a  wound  of  the  protruded  bowel  will  nsadilr  be  iiwxKafwi^ 
by  the  e8a4)e  of  gas,  or  of  the  fluid  contents  of  tlie  gut.  The  charactenuf 
the  wound  van-,  as  Trovers  pointed  out,  accordiui^c  to  it^  size.  If  it  be  a  mat 
pnncture,  or  eNTn  an  mcisioo  two  ur  three  liues  in  leugili,  everaion  or  prohfi 
of  the  maooos  membntoe  will  take  place,  so  as  to  close  it  sufficiently  Co  pRfval 
the  escape  of  the  contents.  If  the  aperture  be  above  four  linea  in  length,  Uui 
plugging  of  it  by  everted  mocous  membrane  cannot  occur,  and  tbcD  tJbe 
contents  of  the  bowel  escape  ;  but^  even  in  these  circtunstanoes,  tberv  wiQ  t« 
a  tendency  to  the  protrusion  of  the  membrane,  which  forms  a  kxod  of  Sip  uvn 
the  edge  of  the  cnt. 

Although   the   pnttruded  portion  of   intestine  be  nninjured,  it   miMt  k 
remembered  that  u  wound  of  some  neighbouring  coiL  which  has  uoi 
from  the  aUIomen,  may  yet  lie  present. 

Prognoaia  of  Paaatrating  Wonada  of  the  Abdomea.- 
wounds  of  the  ut)domen  are  amongst  tlit^  must  fatal  of  alt  injaxicL  in  lbs 
reports  of  the  American  Civil  War,  thirteen  cases  of  puootiaed  or  'wamA 
wounds  without  injarf  to  viscera  are  recorded,  with  nine  reoo»>eriea.  and 
ninet^n  similar  injuries  from  gunshot,  with  twelve  recoreriei.  Of  &i«n«« 
recorded  caaea  of  punctunxl  or  incised  wounds  with  \iseetid  loioB  oa^  tvo 
recovered.  The  recorded  rases  of  gunshot  wound  with  vtsfrral  inJTtriei 
amounted  U^  ;}.771,  and  of  tliese  only  421  ivcovered,  and  in  •i\:i  the  mole 
was  unknown.  In  the  great  majority  of  tbeae  oases  the  exact  rteoeral  injary 
was  not  recorded.  In  aevcnty-nine  the  stomach  was  wounded*  aad  of 
nineteen  recovered.  lu  053  the  intestines  were  wounded,  and  of  thflitll 
recovered  ;  but  the  exact  part  of  the  gut  is  not  specific  n^e  pimwttioaJ 

of  these  cusea.     Otiii,  however,  staU'S  that  he  has  born  ••  find  a 

incontestable  case  of  bullet  wound  of  the  smalt  intestine  Jn  which  rvoorcrj  took 
place.    On  the  other  baud,  there  are  good  records  of  at  feasft  fifty-«uae 
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of  wound  of  the  i^eat  intestine,  which  tenninatcd  favonrably,  nguatly  with  « 
teiQponirj  establishment  tif  u  faecal  tiBtnla.  The  liver  was  wounded  in  X'r** 
cases,  of  whicli  sixty-two  recovered.  Injuries  of  the  spleen  were  mure  fatal, 
only  two  recoverinjr  out  of  twenty-nine  cases.  In  seventy-eijrlit  cases  the 
kidney  was  wounded,  and  of  theae  twenty-six  recovered.  Of  tlie  ^,r»l»0  cases 
in  which  the  lesion  was  not  specified,  only  1st;  are  reported  as  having 
recovered.  It  is  evident,  therefore,  that  the  records  of  the  caHcs  in  which 
the  exat!t  injury  is  specified  g:ive  mucli  too  high  a  proportion  of  recoveries, 
the  mere  fact  of  the  patient's  suniving  having  led  to  a  more  detailed  account 
of  the  injur}'  l>eing  preserved. 

TrmhienL — In  many  cases  there  is  doubt  as  to  whether  or  not  the  wound 
has  ai'tually  penetrated  the  peritoneal  cavity.  Under  these  circumstances  it 
is  the  duty  of  the  Surfreon  eai-efully  to  enlarge  the  wound  and  follow  tlie  ti*ack 
to  its  deepest  part,  with  the  object  of  ascertaininp;  the  presence  or  alisenoe 
of  penctruiion.  By  this  means  much  more  certain  information  is  obtained 
tlian  by  the  mere  use  of  a  [irobe,  and  with  less  risk  of  converting  »  non- 
penetratiujr  wouud  iuto  a  {»euetniting  one.  Uaviug  in  this  way  determined 
that  the  wound  does  really  enter  the  abdominal  cavity,  the  Sor^'on  should 
proceed  to  determine  whether  or  not  visceral  lesion  exists.  If  wounded  l>owel 
is  protruding  from  the  wound,  tlie  nature  of  the  injury  is  obvious,  but  if  no 
such  protrusion  exists,  the  presence  of  a  wound  of  the  stomach  or  tntestine 
cannot  as  a  rule  be  recot^nized  with  certainty  by  the  symptoms.  It  has 
aln-ady  been  pointed  out  that  the  nature  of  the  injury  is  Imt  rarely  evidenced 
by  the  esca|K!  of  intestinal  contents  from  the  woutid  or  the  existence  of  the 
other  sympttims  mentioned  alKtve  (p.  K7s).  In  the  unusual  eases  \\\  which 
the  wound  in  the  abdomiual  wall  is  Bulliciently  extensive  to  allow  u  thorough 
examination  of  the  contents  of  the  abdomen,  this  should  be  doue.  In  sintple 
stubs  and  in  i^uushot  wounds  this  is  impossible,  and  the  only  way  of  cleuring- 
up  tlie  uuctTtamty  is  to  enlarfre  the  wound,  or  to  o|»en  the  abdomen  in  the 
middle  line,  and  to  examine  the  abdominal  viscenu  This  treatment  may 
seem  severe,  but  experience  has  taught  us  that  an  exploratory  incision  into  the 
abdomen,  if  undertaken  with  proper  precautions,  is  practically  free  from 
daoger ;  and,  on  the  other  hand,  if  we  wait  till  the  injury  to  the  intestine 
I>ocome8  evident  by  the  commencement  of  septic  poriti^initis,  the  case  is 
aliogsether  hopeless.  The  advantages  of  the  median  incision  over  enlnrE^emout 
of  the  wound  are  very  ^rreut.  It  enables  the  whole  lengtli  of  the  int<!Stineit  t^>  lie 
^tematically  examined,  commencing  from  the  oecum,  which  is  usually  easily 
reoognizable,  and  working  upwards  to  the  duodenum.  It  also  gn-atly  facilitates 
the  neceesary  cleanini:  of  the  aUlominal  cavity.  In  performint;  the  operation 
all  the  details  described  in  Chup.  L.VI.,  Vol.  II.,  moxt  be  strictly  attended 
t<i.     The  method  of  treating  the  intestine  is  described  on  pp.  mk|  ft  A^ff. 

Gross  many  years  ago  expressed  the  opinion  that  in  such  cases  **  the  duty 
of  the  Surgeon  is  to  enlarge  the  abdominal  orifice,  to  seek  for  the  wounded 
tube,  and  to  sew  up  the  cut.*'  He  did  not,  however,  anticipate  much  lienefit 
from  this  treatment  in  gunshot  wounds,  owing  tii  the  multiplicity  of  Che 
o|ii'nings  in  the  gut  met  with  in  such  cases, 

Keference  must  here  Ik;  made  to  u  method  introduced  by  Senn,  of  rtiicHgo, 

for  till)  detection  of  wounds  of  the  stomai^h  and  intestines,     lie  has  shown 

that  hydrogen  i^u^  injected  into  the  rectum  can  be  made  to  [tans  along  tl.r 

whole  length  of  tlie  intestinal  tract  as  far  as  the  stomach,  frimi  which  it  C4in 

vou  I.  3  L 
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be  witlidrawD  bj  nn  (Esophageal  tube.  If,  however,  the  iDtestine  br  woaadad. 
the  gas  fails  to  roach  the  Btomacli,  but  juu^'s  into  the  peritoneal  canty,  aiid 
escapes  from  the  external  wound  if  such  Ito  present.  In  one  In  *  ■  '  <-4Mi 
of  expenmentat  ^nshot  wounds  of  the  abdomen  of  doj:s,  the  nr  .  dM 

fail.  la  six  cases  of  gunshot  xvonntl,  Senn  employed  the  method  citnicailT: 
in  two  cases  wbich  recovered  with  expectant  treatnienU  the  aUnvncv  of 
intestinal  wound  was  proved  by  the  hydn>^-n  test  In  one  case  in  wbidl 
eleven  wounds  of  the  intestine  were  succea'^fully  suture*],  out-  nf  them  wuaM 
have  escaped  notice  had  not  hydrot'cu  l>cen  injected  nftor  the  other  woimdB 
liud  l)een  close<l.  The  method  has  not,  proved  so  certain  in  the  handn  of  MHDe 
other  8ur;reoiis  who  have  employed  it,  but  it  certainly  seems  worthy  of  furtlier 
trial. 

Morton  of  Philadelphia  has  collected  7')  cases  in  wluch  lafmroUimy  was  ptr* 
formed  for  stal*  wounds  of  the  abdomen  ;  of  these  4>*  recovered  and  SI  ^ed. 
This  series  inchides  i:i  wounds  of  the  stomach,  with  ><  iXT-overics  ;  :f7  woonds 
of  intestine,  with  14  recoveries  :  7  wounds  'tf  the  mesentery  or  omtrniom  with 
5  recoveriefl.  In  one  case  the  spleen  was  excised  with  a  fatal  rt«nlt.  Of  ( 
casoB  of  wounded  liver  2  recovered,  the  wound  bein^  sutured  in  one  and  paiicvd 
with  ^uze  in  the  other.  In  one  ra.sc  an  intraperitoneal  wound  of  thr  bladdtf 
was  successfully  sutuivf).  In  A  ttther  cases  endinif  faUilly  there  was  periconitis 
at  the  time  of  the  operation  in  8,  and  injury  to  the  colon  in  one.  i>f  V,\  anet 
in  which  no  visceral  injury  was  found  10  recovered.  In  one  case  ending  in 
recovery  the  nature  of  the  injury  is  not  stated. 

Of  lio  cases  of  fninshot  wounds  of  the  abdomen  treated  by  laparotomy  S( 
recovered  and  74  died.  In  these  the  iutestiue  only  was  wounded  io  Sd^and 
21  recovereil ;  in  5  the  stomach,  and  1  recovered  ;  in  0  the  stomach  ud 
intestines  with  one  recovery.  Wounds  of  the  liver  wen*  preaeat  in  1& 
instances,  with  six  recoveries,  in  one  of  which  the  right  kidney  was  excijied. 
Four  times  the  abdomen  was  laid  o])enaud  no  visc*erBl  wounds  were  disoovctvil  i 
all  of  these  recovered.  In  most  of  the  remaining  eases  the  injuries  were  oon* 
plicated,  and  in  I  there  wjis  peritonitis  at  the  time  of  operation. 

Miles  of  New  Orleans  has  rccorde<l  a  case  of  jrunshot  wound  of  the  ubdoBieii 
in  wiiich  sixteen  perforations  of  the  small  intestine  and  three  wound*  ul  tb( 
mesentery  were  sutured,  the  patient  makinjr  a  speedy  reooven*. 

The  results  of  o|)erative  interference  in  penetratinir  woum' '-  '  ■'  ■  nbdomftB 
must  on  the  whole  h<;  looked  up(m  as  hopeful.     The  mor:..  i  pUMliot 

wounds  Au  tri'iited  is  as  hij^h  as  ('.7  per  cent.  ;  hut  in  the  larjrc  majority  of  thr 
cases  the  injuries  would  have  lieen  almost  neressarily  ftital.  It  is  impurtanc  abd 
to  observe  that  of  23  cases  in  which  uo  internal  injuries  were  found  only 
H  die<]. 

Although  tlierefurv  it  may  l»e  laid  down  as  a  general  rule  that  pen 
wounds  nf  the  alxlomen  should  he  treated  by  an  explomlnry  la{«m 
oircumstauces  may  arise  iu  which  this  treatment  is  impracticable.  \Vi 
all  the  means  necessary  for  efficient  antii«cptic  prec^iutions  it  ahoald  uoi 
nndiTtaken  in  doubtful  cases.  The  wound  should  be  closed  with  suKarvit,  prefi 
ably  of  silver  win*,  and  a  dry  a)>fiorbent  dressing  apfiliiHl.  The  patwnt  ahooid 
have  a  full  dose  of  opium  ;  about  two  cn^ins  of  the  solid  opium  or  a  bypotirnutcr 
injection  of  the  third  of  a  •rniin  of  morphia  may  b<'  ipven.  after  which  Iba 
effect  must  be  kept  Dp  by  doses  of  half  that  amount*  repeated  ev«CT  four  id 
six   hourv.     This  serves  the  important  |>uq)0«e  of  arreaCing  the  p— ^■*«'i^j 
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movement  of  thy  inU-gtine  and  thiis  preventing  extravasation  from  any  wound 
of  the  bowel  which  mny  l)e  present. 

Travera  showi^l  expiTimentally — juid  his  investijriit.ionB  have  hecn  confirmed 
by  8ubfle<iiient,  ol)6en'ati(ms  on  the  human  auhjecL — thai  wounds  of  the 
latest  iucs  are  eloaed  by  lymph  that  is  thrown  out,  not  only  from  the  contij^aous 
peritoneal  surfaces  of  the  part  actually  injured,  but  from  that  of  neighbour- 
ing coils  ;  so  that  the  aperture  in  ihe  gut  bocotueB  permanently  glued  and 
attached  to  the  structures  in  its  vicinity.  lu  order  that  this  priMjeft*  should 
take  place,  it  is  necessary  that  the  movements  of  the  bowels  should  I*e  nrrested 
tiDlil  the  adhesions  have  become  firm  enough  to  prevent  extravasation  of 
ffBceH.  The  patient  must  be  kept  perfectly  quiet  in  bed,  and  no  nourishment 
given  but  iced  milk,  or  milk  and  soda-water,  and  8i>me  cold  beef-tea  or  esBenoe 
of  meat,  durin*^  the  first  three  davs.  The  bowels  should  not  be  opened  by 
Aperient  mediuinCf  lest  abdominal  irritJitiou  be  set  up.  but  oleaginous  enemata 
may  be  administered  at  the  end  of  a  week  or  ten  days. 

If  the  syniptonis  of  extravasation  of  feculent  matter  into  the  abdomen  pre- 
sent themselves*  an  uttvuipt  must  be  made  to  facilitate  its  escape  externally. 
,Xbe  dressing;  must  be  removed,  and,  should  the  lips  of  the  wound  have  already 
me  adherent  to  one  another,  they  should  be  carefully  separated.  Should  an 
immediate  escape  of  feculeut  matter  take  place,  a  drainage-tube  should  be 
inserted  to  ensnre  a  ready  exit  for  the  dischar«res. 

In  those  cases  in  wliich  the  wound  is  situated  in  the  loin  the  giit  may  be 
wounde<l  without  implication  of  the  peritoneum,  as  in  lumbar  colotomy.  In 
thuse  re<;overy  commonly  takes  place  with  the  formation  of  a  fiwi-al  fistula.  In 
the  early  stajjes  it  may  be  necessary  to  enlarge  the  opcniug  to  prevent  burrow- 
ing of  matter  in  the  !<:»ose  tissue  around  the  jrut. 

When  a  portion  of  intestind  or  of  omeatniu  has  protruded,  it  should 
be  carefully  deauetl  with  an  antist'ptic  lotion  and  n.'|tlaced  as sjieedily  tis possible^ 
before  strangulati"u  has  ix-cuiTed,  which  may  occasion  gangrene. 

If  the  protniding  bowel  be  wounded  it  must  be  treated  iu  the  manner 
presently  to  be  described. 

Experience  has  shown  that  carbolic  acid  lotion  (1  in  40),  or  perchloride  of 
mercury  ( 1  in  I'ooO),  or  dilute  tincture  of  iodine  (\\]  to  Oj>  exerts  no  injurious 
infiuencc  on  the  bowel.  In  replacing  the  protruded  gut,  the  abdominal  Tuuscles 
should  be  relaxed  by  bending  the  thighs  upon  the  abdomen  and  raising  the 
shoulders,  when  the  Surgeon  may  gradually  push  back  the  protrusion  by  steady 
pressure  upon  it ;  he  must  not,  however,  employ  any  force,  nor  any  rough 
ling  of  the  exjit^sed  parts  ;  but  if  their  return  n»nnot  rea»lily  be  effect^, 
g  to  the  constriction  of  the  neck  of  the  protrusion,  tlie  aperture  through 
which  they  have  escaped  must  be  enlarged  in  a  direction  upwards,  by  means  of 

»a  prolM>-poit»ted  bistoury,  or  a  hernia-knife  guided  by  a  flat  director.     In 
replacing  the  protrude<l  fwrts,  whether  by  the  aid  of  incision  or  not,  care  mast 
haiaken  that  they  arc  fairly  put  back  into  the  cavity  of  the  abdomen,  and  not 
^Bhed  up  into  the  sheath  of  the  rectuKf  or  into  the  subserous  Areolar  tissue 
lying  lK*fore  the  f>eritoneum  :  an  accident  that  would  be  fatal  by  allowing  the 
constriction   of   the   neck   of   the   protrusion   io  continue  unrelieved.     The 
protruded  gut  or  omentum  should  ht  allowed  to  remain  in  the  immediate  oeigh* 
■    iK>urhood  of  the  wound,  lt>  which  it  will  contract  adhesions :  and  through 
I   which   its  contents  may  escape,  in  the  event  of  any  sloughing  taking  place. 
I  After  the  gut  has  been  returned,  the  external  wound  must  be  closed  by  sutures. 
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If  tliG  protrusion  be  inflamed,  it  must  equally  be  replaced  wtthont  delay  ;  lull 
slioiild  the  intestine  have  become  gangrenous  from  continued  conslrirLicm  and 
exposure,  the  Surgeon  will  have  the  choice  between  two  Iine«  »>f  tffaitiK*nt  ;— 
excision  (if  the  guuga-noiLs  portion  of  intestine,  or  the  fonnatii»n  of  n 
artitioiul  umia  to  Ijc  cured  Bubsefjucntly  by  a  secondary  operation. 

If  any  diHiculty  bo  found  in  returning  u  maas  of  protruded  omeutani  it  may 
lie  ligatured  in  one  or  more  pieces  witli  carbolLzcd  catgut  nr  silk,  and  one  uITt 
alter  which  the  stninp  can  easily  be  pnascvl  into  the  aMominal  oivity.     If  ihdi 
protrude<l  ouientuin  ha  gangrenous,  it  iinist  l>e  excised  on  a  lev»'l  with  lh»| 
piTitoneam,  to  the  aperture  in  which  that  portion  lying  within  the  al»domea 
will  have  contracted  Hdhesif»ns. 

Treatmexit  of  Wounded  Bowel. — In  most  cases  of  wound  of  the  fttomact 
or  intestine  by  stabs  of  Ihe  abdomen  it  will  be  found  |K)88ible  to  cloae  k\ 
wound  with  Hutures.  In  Hciiue  cases  nf  gunshot  wound,  however,  and  somo- 
times  when  the  intestitu^  ie  ruptured  by  a  eonuision  of  the  aUlomGn,  th0^ 
nature  of  the  injury  renders  this  simple  treatment  im[iOMHible.  I'lider 
circumstances  excision  of  the  damaged  segment  of  bowel  and  suture  «(f  the  t 
ends  have  been  successfully  practised. 

For  the  succeijsfiil  suture  uf  a  wound  of  the  bowel  it  Is  e«scotial  that 
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serous  surfaces  be  brought  well  into  contact.     It  is  almost  needless  to  ol«pn« 
that   no  union  can   possibly   take   place   between   two   mucous  sarftica^  of 
between  a  serous  ami  a  mucous  surface.     Leakage  afler  suturv  is  most  a|tf  W- 
*iccur  from  the  extremities  of  the  wound,  anil  whatever  furniuf  suture  tseiQ|)lo}fd,j 
It  must  be  commenced  and  finished  well  l»eyund  the  eiidx  of  iht*  ojiening. 

i;arl>oliKed  or  chromic  otitgut  and  very  tine  carUilim-il  silk  aa*  ibe  niaUoiaU 
usually  employed,  and  it  is  very  |H38sible  that  these  may  b*;  ab«orl>ed  witlKist 
ulcerating  intu  the  gut  if  they  are  ftpplied  so  as  not  to  include  the  mflflOitt 
nK-mbranc.  Very  tine  silk  is  generally  preferred  as  being  more  mi 
and  tying  more  accurately.  Tlie  sutures  should  In*  ininiduw»d  by 
tine  round  sewing  needles."  The  onliuary  fist  surgical  needle  cut«  ihr  »oi 
•uch  an  exu^nl  that  the  sutures  may  fail  to  hold. 

With  the  view  of  stitching  together  the  serons  surtjK^ee,  isucb  in^rennit] 
lias  iKjen  displayed,  and  many  devit»«  have  been  praotMcd.    The  mode  \i 
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•ppTicatioii  most  fre^iuently  adf»pted  in  tlie  present  (lay  is  that  rfn'ommondcd 
hy  Lembert.  The  net'dle  ig  intrt>ducod  abfuU  ft  (jimrter  of  an  inch  ttr  ft 
little  more  fnini  thr  wound,  and  made  to  penetrate  a«  far  as  th»*  ftubmucous 
tissue  :  it  ie  thon  bruug-ht  out  o^ain  about  one-sixth  of  an  inch  from  tht'  edge 
of  the  cut  on  the  same  side  ;  on  the  opposite  side,  it  is  made  to  enter  one-sixUi 
of  an  inch  from  thtr  edgt*  of  the  cut  and  lirouglit  out  at  a  quartt-r  of  au  inch 
from  it  (Figs.  322,  •VIi\).  The  stitches  must  not  be  mon?  tlian  a  lineajtart, 
and  t]»e  whole  numljer  re<|nircd  must  be  intnxinccd  Iwfort'  any  arc  tightened. 
One  f>r  more  stitches  at  eath  end  must  be  inserted  beyond  the  limits  of  the 
wound,  othenvise  leakage  ift  inevitable.  When  the  sntures  are  tightened  the 
niucons  membrane  is  inverted,  and  the  serous  snrfaoea  are  bniught  into 
aocuraie  contiu't.  This  sutnrc  is  easily  npplicil  in  the  stomach  or  larj^ 
intestine,  hut  from  the  thinness  of  the  Cftnts  of  the  small  intestine  it  is  not 
quite  so  ea^y  of  application  in  that  )>urt.  If  there  Ls  any  difliculty  the  suture 
mar  be  applie<i  in  the  same  \vay,  bnt  may  be  made  to  jienetrate  the  whole 
thickness  of  the  gut  oa  each  aide,  as  recommended  by  Jobcrt  ( Fig.  \VZA ). 

I 

■  Tlie  great  objection  to  this  is,  tliat  the  stitches  an*  apt  t(t  liocome  irritating  by 

'  absorbing  the  contents  of  the  intestine.     When  the  li(>8  of  the  wound  have 

been  brought  into  ap]>osition,  the  ends  of  the  sutures  should  be  cut  short  eloae 

I  to  the  knots. 
Gely's  mothod  of  suture  is  aurticientlr  explained  by  the  accompanying  figure 
( Fig.  :J2.'.).   It  undoubtodly  brinirs  the  serous Burfaces  into  good  apposition. bnt 
is  not  so  easy  of  application  as  Lembert's  method.   A1]  coDtinnons  sutnres  have 
the  gn^t  disadvantnge  that  if  one  stitch  hapiten  U)  cut  the  whole  bei-omes 

Various  rnetho^ls  of  suture  have  liccn  devised  for  the  onion  of  intestine 
which  has  iR-en  completrly  divided,  or  for  nso  in  tliose  cases  in  which  resection 

tof  a  {»orti(in  of  damaged  bowel  is  ne<>esRary.  Tlie  bame  methods  are  avaiUble 
After  the  removal  of  |K>rtions  of  intestine  for  gniigreue  iu  stmngalated 
hernia,  for  adhesion  to  utxlomiiud  tumours,  for  malignant  growths  of  the 
IfUt,  Ac. 

The  damaged  loop  of  inte«tine  ntust  be  carefully  uithdranrn  from  the 
abdomen,  and  the  incision  in  the  abdominal  wall  ckkMHl  with  oarlKtIized 
Kpongea.    The  bowel  is  next  clamped  nlMwe  and  Ix-low  the  part  U*  he  excised. 


Fi^  ]I24,— JMbert'ftHittiirvfor 
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This  can  be  quite  efficiently  done  bj  the  fingers  of  an  aasistanc,  but  nniMToai 
clamps  have  been  devised,  of  which  one  of  the  best  i&  that  recommended  bf 
Makins.  A  simple  method  consists  in  sorronndin^  the  grnt  with  a  piece  of 
small  drainage-tube  passed  through  the  mesentery  and  knotted  or  held  in 
catch-forceps.  The  se^onent  of  bowel  is  now  removed,  care  being  taken  that 
the  incisions  are  made  well  beyond  the  diseased  or  injured  portion.  If  the 
part  requiring  removal  is  small  no  mesentery  need  be  excised ;  if  large,  a 
triangular  piece  of  the  mesentery  should  be  cut  away,  and  the  edges  aatnred. 
AVhatever  method  be  employed  for  uniting  the  intestine,  great  care  most 
be  taken  in  inserting  the  sutures  at  the  mesenteric  border,  where  a  narrow 
strip  of  the  moacular  coat  is  exposed  between  the  layers  of  the  serous 
membrane. 

The  principal    methods    of  imiting  the   intestine  will    now   be    sfaottly 
described. 

1.  Czernij'Lembert  Method. — This  consists  of  a  double  row  of  interropced 


Fijr.   *!»'».— Cx^my-LtnitNfrt  Siittuv  f>ir  Divi-ied 
lnt«-*tiD«.   FinitSUjfe:  Aiti»lic»li"ii«f  .Suttiivj. 


Kij:.  U:??.— Ctt-rny-Leniliert  Sticurt  f.*r  IhWM 


sutures.  The  first  row  approximates  the  edges  of  the  mucous  membrane,  and 
the  knotg  are  as  far  as  possible  tied  inside  the  bowel.  The  second  ntw  includes 
the  serous  and  muscular  coats,  and  is  passed  after  the  maimer  of  I^mhertV 


/      I 


Y\^.  a-i>.— MauDtwir^  3l«ftb<«l  of  iDt^fttiiial  i^uturv.     VxnX  SUfr. 


suture  above  de8cril)ed  (Figs.  ;i2(;.  :127).  MacCorraac  looks  upon  the  inner 
row  (if  sutures  as  unnecessary,  and  advises  the  use  of  a  single  row  of  Lembert't 
satures  only. 


TREATMEXT    OF    WOUXDED    liQWEL. 

.UauHxrira  Jfrthftfi. — The  eiuls  of  the  Ijowcl  arc  first  hrnnsjht  to^ptht-r  b)* 
two  lon»|n)rary  6uLurt:H,  one  iotroduoed  iit  the  iiK'sonUfric  honltr  and  the  othur 
*>p|Ki9itti  this.  A  lon^^itiuliiial  incision  uhoul  an  iui.'h  and  a  half  lon^  is  made 
in  Uie  lower  ftcfrrnvnt  of  the  ^nt  opposite  the  oivscnteric  horder  ;  the  inci&ion 
be^na  one  inch  from  the  line  of  division  (Fi*?,  3-JM).  Tlfe  ends  of  the 
temportry  sutures  are  drawn  out  through  this  incision,  and  by  gentle  trnction 


PIC  S9>.— Mftuu«c>tr«  Uethol.    S(v«ni>l  !<«■«»• :  l&tridiicUan  nf  SntiiTM. 


the  dividwi  ends  of  the  gat  are  invajrinntcd  throu^di  it,  tlie  peritoneal  surfaocn 
being  in  contiict  all  round.  Sutures  ftrt-  now  easily  passed  ihrou^rh  all  the 
oatfi  iif  the  two  portions  of  intestine  {Vi^,  IliUl.  Tin*  temporary  stitvhes  are 
now  n-inovod,  the  irm  dmwn  Imck,  and  the  incision  in  I  he  lower  part  cloeed  with 


MVrH 


VV  iOU.— Mann^n*  MffthoU.    Tklnl  MIhkc :  Cl'itiiig  tncuinn  wlU  UmbcrtV HitliirML 


interrupted  I*embiTt'8  sutures  (Fig.  330).     Maunsell  recommends  stout  horse- 
hair as  the  best  material  for  the  sutures. 

.S.  Paurs  Method. — A  decalciticMl  hone  tube,  having  a  needle  and  strong 
Hilk  t)in<ad  atturliedf  is  sewn  with  Hut*  L<uti;ut  mti>  the  upp^r  end  of  the 
inte«tLnc.  Tlie  traction  thrwui  is  piissed  through  the  widl  of  the  lower  segment 
iibf>at  (hroo  inches  down  (Fig.  H31).  The  cut  ends  of  the  intestine  are  now 
•own  together  witli  fine  catgut,  and  the  edges  of  the  divided  mesi'ntery 
adjusted.  Bj  firui  tnictiou  on  the  thread  a  short  invagination  is  produced, 
and  rHaincd  in  iKMilimi  by  ihrec  or  four  Lvrtd»crt.  sutures  {  Fig.  M.^^S).  Tlie 
traction  thaa<i  is  then  cut  till*  shorty  and  its  ends  drop|»e<l  int4)  the  bowel. 
The  principle  of  union  of  divided  intestine  by  the  formation  of  an  invagination 
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was  first  recommended  by  Jobert  in  1822.  His  metbod  is  illnstnited  in  the 
accompanying  diagramB  (Fig.  3,SS,  3^4).  Senn  bas  recommended  a  veir 
similar  metbod  ;  instead  of  tbe  bone  tube  an  india-rubber  ring  is  stitched  with 
catgut  into  tbe  proximal  end  of  the  bowel,  before  tbe  invagination  is  mtde. 


Fig.  Ul  —  PauI'd  Metboil  of  Intt^tinal  8ature.  The  bond  tuW  \» 
!i«Hrurpd  ill  i>oHit)nn  by  a  ftno  Hutnra,  and  the  silk  tbrmiln 
nttucbMl  to  it  arp  iia-s»v(l  along  the  •lixtal  end  of  the  bowel. 


KiK-  :i:i'i--Paitr)t  MethM.  IMaitvaii) 
(ilii»win>:  |>r(Hhit'tii>u  of  iiiTag^na* 
lion. 


All  the  al)ove  methods  of  intestinal  sutui-e  have  been  sncceasfolly 
employed,  but  at  the  present  time  it  is  impossible  to  decide  which  is  likeh" 
to  be  fonnd  the  most  generally  useful.  The  first  two  methods  have  the 
advantage  of  requiring  no  special  apparatus.  The  Czemy-Lembert  sntare 
or  some  modification  of  it  is  easy  to  apply  and  has  given  excellent 
results.  Objection  has  been  raised  to  MaunsetPs  method  that  the  satnrtt 
pass  through  all  the  coats  of  the  bowel.  Tbe  risk  of  leakage  along  tbe 
sutures  is  small  if  horsehair  be  used  as  recommended  by  Maunsell,  whilst 


Kij;.  :«;{.-  Jotx-rt'B  sutuiv  fi»r  roni|.Ii-t(.-  TrHnsviiM' 
|)i\iNioii  of  the  lnt<*Ntiiu'. 


Fig.  -XA.  nif  Stitun-  TiKlileiir-! 
The  tlyure  HhowK  a  Irf-mhert'* 
Huture  nitnnlucvil  t...  gtre  ■•!■ 
ilitjoiia)  xeetirity. 


it  may  lie  advisable  t(t  insert  a  few  additional  points  of  Lembert  sutare  u 
MUggestedby  Stanley  Hoyd,  who  has  succesftfully  employed  the  method.  Senn'? 
method  of  so-called  "  lateral  anastomosis "  by  tlie  use  of  decalcitied  bone 
plates  does  not  apjx?ar  to  present  any  special  advantnges  in  the  suture  (tf  two 
segments  of  intestine  of  the  same  calibre  (see  (^liap.  LXIV.).  In  any  caseuf 
intestinal  suture  additional  security  may  he  attained  by  adjusting  an  omental 
graft  over  the  line  of  the  sutures,  as  suggested  by  Senn. 
Tlie  sutured  intestine  is  carefully  cleansed  and  rcplaced  in  the  abdomen. 
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and  pn-flt  care  rausL  Ix!  taken  in  thoroughly  jwrifS'luir  the  peritoneal  cavity. 
This  is  l»est  dftne  l>y  rejn*ated  spomrinff,  aided  iwrhaps  Ity  tiiiBliing  witli  water 
sterilized  by  boiliu*;  or  witli  boric  aeid  lotion. 

Finally,  the  wound  in  the  abdominal  wall  is  cloBod  with  silk  sntarM  passed 
through  itfi  whole  thickness. 

In  the  after-treatment,  care  must  be  taken,  by  attention  to  the  position  of 
the  fiaticDt.  and  by  the  free  administration  of  ojtium,  to  ki^ep  the  bowel  as 
quiet  as  poMible  ;  the  urine  should  he  drawn  off  twit-e  in  the  twenty-four  hours, 
uad  no  por^tive  whatever  administered,  test,  l»y  the  exi-ibatioti  of  peristaltic 
action,  adhesion  be  disturbed,  and  extravasation  take  plare.  Afler  the  lapse 
of  ei«;bt  or  ten  days  an  enema  may  be  tlirown  up,  anil  repeated  from  time  to 
lime.  No  food  should  be  allowed  for  the  first  three  days,  tlurioj:  which  time 
iee  and  barley-water  should  be  freely  taken  :  after  this,  beef-tea.  and  li«fht  food 
that  leaves  no  solid  residue,  may  be  jriven.  It  is  of  great  importance  that  no 
solid  fooil  should  he  administered  for  at  least  two  or  three  weeks  after  the 
occurrence  of  the  injury.  In  a  case  of  knife-wound  of  the  intestine  which  was 
under  \\\j  care,  the  patient,  who  was  progressing  very  favourably,  and  eventually 
recovered,  nearly  lost  her  life  by  eating  the  pulp  of  an  orange  on  the  tenth  day. 
In  the  treatment  of  extensively  wounded  intestine,  the  only  alternative  open 
to  the  Snrjrenn  is  to  fix  the  edges  of  the  opening  in  the  gut  to  the  marjrins 
of  the  external  wound  in  the  skin,  in  the  hope  of  an  artificial  anus  being 
fi>rmed.  which  may  possibly  afterwards  he  closed,  either  by  the  contraction 
of  the  wound  or  by  operation  at  a  later  period.  This  method  should,  howerer, 
never  Ite  adopted  when  resection  and  suture  are  iMissible,  as  should  the  patient 
cscajH!  the  danger  of  peritonitis,  the  operation  for.the  siihseqaent  care  of  the 
Rrtiticia)  anus  is  necessarily  a  serious  one. 

WorxDS  or  thk  Kivxey. — These  may  be  caused  by  stabs  or  buUet-wounds 

in  the  lurobir  region.  The  symptoms  characteristic  of  thi;*  injury  are  the  same 

as  in  rupture  (p.  87iJ)»  with  the  additimi  of  the  open  wound,  from  which  urine 

may  escape.    The  experience  of  oj>erations  for  the  reiuoral  of  stones  from  the 

_    kidney  has  taught  us  that  a  simple  wound  of  that  organ  is  not  accompanied  by 

I  ftny  very  serious  danger  if  proper  drainage  be  ])i'ovided.     lu  deep  8tal>s  in  the 

^Uoin,  implicating  the  kidney,  the  best  pnictice  would  be  to  enlarge  the  wound 

Haou  10  expftse  the  gland.     If  it  be  so  injured  that  it  is  not  likely  to  heal,  or 

jlf  there  Ik.'  hivmorrliaire  which  ihi'eatens  lifi*,  thu  kidney  may  bo  removed  (see 

'  Nephrectomy  I.    If  it  ijs  bat  slightly  wounded,  a  drainagL-tnbe  may  be  inserted, 

luui  the   wound   titrated  as  after  neplirotomy  (see   Nephrotomy).     Ounshot 

wonnds  of  the  kidney  are  usually  complicated  by  iujuries  of  other  viscera  and 

woands  of  the  peritoneum,  and  iu  these  but  httle  can  be  done.    Enlarging  the 

wound  if  it  be  in  the  loin,  and  providing  good  drainage,  wonld  give  the 

^  |iatient  the  best  chance  of  life, 

■  Cybts  in  the  AnimHKN  aktkk  Ixjihy. — I^arge  collections  of  fluid  are 
HRopDUiotially  met  with  in  the  abdotueii  as  a  remote  consequence  4»f  injury,  not 
Hpmnected  with  the  kidney.  These  seem  tc»  be.  in  some  ra8es  al  least,  fonned 
Bby  in»|xTfc"*tly  absorljed  exlmvasations  of  blood  enclosed  in  a  space  formed  by 
B  adhesions  amongst  the  surroimding  viscera.  In  one  case  under  Marshall  in 
B  rnivanuty  College  Hospital  the  injury  had  been  in  the  region  of  the  spleen. 
B  and  some  months  after  more  than  a  pint  of  darkly-stained  fluid  was  removed 
B  from  a  (*yst  fillini!  the  left  side  of  the  uiHlouien.  'J'he  cavity  wi\s  drained,  and 
BUie  patient,  a  girl  a^a'il  about  X"!^  recH)\'ered. 


I 
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CysU  in  connection  willi  the  pancreas  which  ooeaeionftllj  follotr  abdomiiuik ' 
injnrj  are  descritjed  io  Chap.  LXIV.,  Vol,  IL  . 

^  Tiui'MATic  pKKiTONiTts  JB  the  great  (ian<rer  to  Ire  spprebxtidcd  ^^M 
jpriouB  injuries  of  the  abdomen.  It  occni^  in  two  forms,  thr  Kii*m]iM4^^| 
diffiiBe.  Loc&Used  Peritoaitis  may  follow  a  Bevore  contusion,  without  it<MB 
nizahiL'  injury  10  any  viscus.  It  ot^nrs  alno  in  cascB  of  wound  or  rupiiti#^ 
the  intestine,  iu  ivhieh  there  is  no  extravasation  of  the  c«jntenta  of  the  (*ut,Md 
in  slijrht  larenitious  of  the  h'ver.  spleen,  or  kidneys.     Lin.:i'  iliotiitiaift 

ac<.!om]»anied  by  the  patUologicul  phenomena  common  l<>  ntzmtioci ; 

the  vedgcls  hecorae  engorged  and  exudation  takes  place,  compiled  of  Uood* 
plasma,  more  or  less  pare,  and  migrating  white  exirpusoles.  The  vxtKblit^K 
coagulates,  the  fibrin  and  the  corpuscles  forming  the  "lymph*'  which  |Hi 
the  c4mti{ri]ons  surfnt^'e^  of  the  peritoneum  \.<\  ciu'li  other,  and  the  acmra 
iu^  away  into  the  cavity  of  the  abdomen,  h-om  which  it  is  rapidly  a1 
In  tlie!*e  cases,  in  which  there  is  no  peraistent  sonrcc  of  vmution,  ibe  w 
matioii  B{>cedily  subsides,  the  ejtudntion  Itecomes  peaetrateil  by  nt*ir 
and  tinaily  firm  bandi<  of  fibrous  tissue  are  formed,  uniting  the  coiU  of  iDtoiiat] 
or  the  injured  viscera  to  each  other  or  to  the  abdominal  w.*itl.  In  oLbtf 
again,  firm  adhesions  may  form  at  the  circnmfercnce  of  the  inflamed  area, 
tbc  prftcess  may  reach  the  sta^rc  of  suppuration  opposite  the  woand  of  Ihe  gat 
in  conseiinence  of  a  \ery  sliifht  escape  of  it^  contents,  or  the  ante  maj  ticov 
opposite  a  wound  or  laceration  of  one  of  the  B«»lid  tiscera.  There  ii  thai 
formed  a  collection  nf  pns  bounde^l  by  the  neighlK)urtnif  vi^ien  orcciili  oT 
intestine,  and  shut  olV  by  firm  adhesions  from  the  irewnd  cavity  s4  Um 
abdomen,  Stich  a  collection  of  pns  may  finally  burst  thn<nirh  thr  Mimiuodtai 
adhesions,  and  thus  sot  up  dilfusc  i»critonitis,  or  it  may  nuike  itH  way  luio 
of  the  hollow  viscera  or  to  the  «kin.  and  l>c  «ifely  discharged. 

The  Syuptoma  of  £ocalixcd  Feritonifcla  are  intcuH*  pain  and 
over  the  alllctud  simH  :  otlen  Jii;tri'avult;d  by  niovemcut  or  rcspiratiuD. 
is  some  elevation  of  Lem|H:rature,  ami  tliei-e  may  Iw  vomitinc.  8booM 
localized  collection  of  pus  form,  the  tenderness  and  pain  will  remain*  thera  will 
be  a  definite  swelling  and  hardness  to  be  felt  at  tbc  afTocted  part.  The  fcfarik 
disturbance  remains  unrelieved,  and  there  may  be  one  or  more  ripors.  SbooW 
the  pus  burst  through  the  surrounding  adhesions  and  find  iU  way  intolbe 
general  cavity  of  the  peritoneum  there  will  be  intense  fiudden  a^^gravation  of 
the  pain,  followed  by  the  symptoms  of  difl'uiM?  jjeritonitis. 

2>iiFaa6  Faritonitia  occurs  first,  as  the  result  of  cxtravaaatitin  of  tbccoo- 
tenl4  of  the  gut,  either  iu  penetrating  wounds  from  without  or  from  »itii»s 
the  gut,  or  from  rupturtH  from  exu-rnal  violence  ;  and  secondly,  from  ^kqv^ 
|K)sition  of  extravasated  blood  or  intlamniatorj  exndaliou  in  the  cavity  of  tij» 
peritoneum.  The  putivfactive  ferment  may  find  its  way  into  the  cantfot 
the  peritoneum  from  without  by  means  of  »n  external  wound,  or  from  within, 
from  the  intestine,  either  by  rupture  t»r  perforation  of  its  rtmta,  or  m  cbd*- 
quence  of  sloughing  of  the  wall  of  the  gut  from  tlie  violencu  to  aliich  H 
has  JHjcn  exposed.     The  ex|X'rienoe  of  the  operation  ♦  ■  '»my  shovioi 

ttmt  the  |ieritoneal  cavity  may  be  opened  and  freely  evj  lie  airwilbr^t 

any  great  risk  of  the  oconrreuce  of  septic  peritonitis  pn»%idir«d  t)uU  It  be 
thoroughly  (leaned  and  no  decom|^io8ablc  matter  he  left  within  \U  Tlia  lBt»- 
jcct  bus  further  lieen  exfierimentally  investigated  iu  animals  by  WcfEiMir,aDd 
the  results  obtained  by  liim  tend  to  show,  that  if  only  a  portion  of  the  peri* 
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toneutn  U*  eifnised  to  irritation,  the  liijiiid  exodatioQ  is  nipidly  ubsorVied  bjr 
the  lu'Jilthy  jmrt  of  the  meinbriine,  so  that  the  <;nvity  is  kept  dry  and  free 
t'roni  puLrfS(;iljle  matter.  In  rubhits  it  was  found  thutaconKidirrablc  quantity 
fif  simple  water,  or  even  of  fluids  contuiuin;^  septic  bucteria,  uuuld  lie  injected 
into  the  pcritooeal  cavity  without  evil  results  following,  the  fluids  bfsiug 
rapidly  al«iorbe<l  and  carried  into  the  blood-stream.  If,  liuwcver,  the  quantity 
injeot^'d  was  ^»ater  than  could  be  thus  rapidly  disposed  of,  septic  peritonitis 
iuvariably  followed.  It  seems  probable,  therefore,  that  the  occurrence  of 
septic  peritonitis  after  wounds  opening  the  cavity  of  the  abdomen,  whether 
in  Burj^cal  operations  or  in  accidents,  defjenda  to  a  gi'eaC  extent  upon  the 
amount  of  pulrcscible  matter  in  the  cavity.  If  from  »  wound  of  some  con- 
siderable vessel  a  large  i|UHUtily  of  bIo4)d  is  extravasatxid,  or  if  in  consequence 
of  locui  irritation,  n.H  from  a  wound  or  rupture  of  the  gut  with  or  without 
t»Light  faecal  extravasation,  the  amount  of  inflammatory  etlUsiou  is  greater 
tliau  the  uninjured  part  of  the  ]>oritoueum  can  rapidly  absorb,  the  putre- 
factive fermeut  tinds  material  upon  which  it  can  act,  and  decomposition  and 
aeptic  peritonitis  follow.  With  a  clean  {leritoneal  cavity  and  little  evudatiun 
the  i>atient  cscaiK-s.  In  injuries  of  the  liver,  peritonitis  may  result  from  the 
escape  of  bile  into  the  cavity  of  the  abdomen  without  dccom]>osition  takinji; 
place. 

In  a  case  of  diffuse  peritonitis  the  fto^t-morUm  examination  shows  excoM 
of  fluid  which,  in  the  earlier  stages,  is  found  chiefly  in  the  most  depimdent 
(lartK,  thi;  (ravity  of  ti»e  i>eU'is  and  the  Hanks.  The  intestines  arc  reddened, 
lUid  the  coils  are  distended.  In  the  earlieRt  stoi^o  the  peritonea)  8urf)u.H!  has 
lost  its  uatural  gloss  to  some  extent,  and  feels  greasy.  When  the  intiammatioM 
is  further  advanced*  lymph  is  found  on  the  pit,  and  cs|>ecially  in  tlie  angles 
between  two  contij^uous  coils.  If  two  coils  be  separated,  tbey  will  lie  found 
paler  in  colour  from  mutual  pre&sure  at  the  points  which  have  been  iueontact* 
and  marked  by  a  darker  red  lino  where  they  separate.  The  intestines  are  very 
slightly  adherent  to  each  other.  In  the  must  dependent  )>arts  of  the  cavity  is 
a  large  quantity  of  turbid  serum,  mi.ved  with  shreds  of  coagulattnl  cvudation, 
or  the  fluid  may  assume  the  form  of  thin  pus.  It  is  usually  very  olVeuaive, 
and  is  excessively  danjrerous  if  ino*Milated,  givinjr  rise  to  the  worst  f<»rm8  of 
dissect mt^-wound.  Uits  from  the  intestine*  is  aUo  frequently  met  with  in  the 
abdominal  cavity. 

The  Symptoma  of  Difi'uae  Feritonitia  are  pain  ami  tcuderncss,  at  tirst 
roost  marked  in  the  uci;.dil>ourliov>d  of  the  injury,  but  gradually  extending  to 
the  whole  alMJonien,  mid  a«(jrravaled  by  occnwional  stabbing  pains.  This  is 
foUowed  by  tym|>auitic  distension  of  the  alidomen,  from  paralysis  of  the 
mus<jular  coat  of  the  cut,  and  also  in  some  casc-s  partly  from  the  escape  of 
flatUM  into  the  |x*rit<ineal  cavity.  The  patient  suOers  great  distress  :  ho  lies 
on  his  bw.k  with  his  knees  drawn  up  to  relax  the  abdominal  muscles,  nnd  the 
-lire  causes  intense  agony.  Occaiiionally,  respiratiim  ift  serioasly 
J  ii  by  the  rlisU-nsion  of  the  alHic»nien.    Vomiting  is  an  early  symp- 

tom :  tilt!  contL-nts  of  the  stomach  an-  brought  up  without  straining,  Beeraing 
to  pump  out  aluKist  without  elTort.  As  the  elTusion  increases,  there  will  be 
dnlnvss  in  the  flanks,  shifting  its  position  as  the  pjitient  is  moved,  and  tym* 
pauitic  resonance  in  front.  .\s  the  case  advnnf^es,  (he  vimnted  mtitt4.>r 
becomes  dark  from  admixture  of  blo^Kl  from  the  iM)n<rested  mucous  memhrune. 
Hiccup  may  be  a  troublesome  symptom.     The  pulse  is  at  tirst  su 


quick, 
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aud  hani,  otlen  afisutuiug  a  wiry,  incompresBible  rharacter.  The  t<-mprrv 
tare  is  at  first  high,  reaching  often  lo3  or  1m4-  Falir.  ;  but  in  (»«ptic  ctto^  U 
usually  falls  rapidly  before  death,  and  may  even  become  snhnormal.  Tb«ri» 
great  anxiety  at  coautermnce,  and  before  death  the  extreraitie*  l)erome  coW, 
and  the  patient  dies  with  the  signs  of  collapse.  This  diffase  tranxnatic  peri- 
tonitis will  set  in  and  run  its  course  with  j^reat  rapidity.  In  a  caw  in  Uni- 
versity College  Hospital  already  alluded  to,  of  bullet-wonnd  in  the  alidonrti, 
the  patient  lived  twenty-four  hours.  Two  or  three  pinL»4  of  seruua  effdaioD 
with  niuch  purifonn  fluid  were  found  ;  and  jjreat  reddening  nf  the  vrbole  of 
the  Tisceral,  and  much  of  the  parietal,  pf.Titoneum  had  ensued.  In  nnotbcr 
case  of  rapture  of  the  ileum,  the  consecutive  peritonitis  proved  fatal  in  about 
thirty  hnurs  after  the  accident.  This  extreme  rapidity  in  ita  conrw*  and  faUl 
termination  is  due  to  the  rH|)id  absorfition  of  the  unhealthy  iuHamraatorr 
pro<lucts,  in  septic  oases  aggravated  by  the  presence  of  th**  proilucta  i>f  patre- 
faction  ;  in  fact  many  of  these  cases  form  the  most  ranrkcd  instanco*  "f  thii 
form  of  blood-poisoning.  The  rapidity  of  the  fatal  terroinacion  is  dac  to  tb45 
f^at  extent  of  the  absorbing  surface,  and  the  large  dose  of  the  poinm  that  is 
thus  hikrri  up  in  a  ver)'  short  tim*'. 

Treatment  of  Traumatic  Peritonitis. — In  the  trvatment  of  this 
plication,  we  must  Ite  ^'uidetl  by  the  character  nf  the  iiitlariniatiou.  If  the 
peritonitis  be  localized,  leeches  may  be  applied  over  the  tender  part  of  the 
abdomen,  followed  by  hot  fomentations,  and  opiaro  must  he  sdminiet«r^  ia 
moderate  doses.  Operative  interference  should  be  avoided*  unless  there  W| 
evidence  thut  suppuration  has  occurre<l.  in  which  case  the  ahsoeas  ahould  %m\ 
opCDcd  and  drained.  Great  care  must  be  taken  nor  to  break  down  the  adhe- 
sions by  which  the  abscess  is  surroutuied,  test  general  peritonitie  b«.>  the  mah. 

The  occurrence  of  diffuse  peritonitis  after  an  alidomtnal  injury  ia  nsualh 
an  indication  for  immediate  laiiarotomy,  and  the  same  treatmenl  should  be 
followed,  even  though  the  pcritfluitis  has  oocunvd  after  an  op«'mti*»n  for 
wound  of  the  iut^.'Stine  or  stoinach.  The  chances  of  i'cco\'ory  under  tbn* 
circumstances  are  remote,  but  success  haa  followeil  the  closure  of  a  wound  vf 
the  bowel  even  when  peritonitis  was  already  present.  The  ]>eritonesi  cavity 
should  Ite  carefully  flushed,  and  free  drainage  provided  for  by  a  to1)e  pstsrd 
down  into  the  pelvis. 

AjK-rients  should  be  strictly  avoide*!,  and  opium  given  in  doses  snfficifiit  Us 
ullay  pain.  In  these  ciises  nourishment  must  be  given  in  a  fluid  form  otdr. 
and  the  administration  of  stimulants  will  often  be  re«]uired. 


iNjaRrea  of  thx  fblvic  yibcbba. 


hLADHER. — Buptnre  of  the  Bladder,  from  blows  upon  tlie  abdomen,  *• 
not  a  very  nnfrequent  occurrence.  It  can  scarcely  happen  when  the  ursao  i» 
empty,  as  it  then  lies  under  cover  of  the  pulws.  But  when  the  bladder  i«  dift^ 
tended,  and  thinned  proportionately  to  it«  disteti«tion.  it  n»ay  very  rwaililyls' 
ruptured,  even  by  slight  degrees  of  evtenml  violence,  lus  by  on*-  *in? 

over  another  in  a  drunken  scuttle,  or  by  n  person  runniug  Hgiin  :,or 

falling  out  of  lied. 

When  the  bladth^r  is  ruptured  hy  a  blow  on  the  abilominal  w«ll,  the  tvst 
t-aker:  [>lace  almost  invariiibly  through  that  }K>rtion  i»f  it  which  it  covered  hf 
(icritoneuni.  which  is  the  least  sup[K>rted  as  well  as  the  thinnest  part  of  lW» 
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Tiacus.  Henco  there  is  extrnva'^ation  of  urine  and  blood  into  the  abdominal 
cavity.  Whon  the  bladder  is  wounded  ii_v  gunshot  or  other  injury,  such 
H8  by  fallint^  on  u  spike,  which  jK'netraU's  the  iterintcum  or  rertum,  or  by  n 
splinter  of  h  fractured  |>C'lvii»,  those  ant<-*ric»r  and  inferior  parta  of  the  organ 
which  lie  outeide  the  peritoneum  may  bo  pei'forated,  and  thus  intraperitoueal 
extravafiation  may  not  occur.  In  any  case  the  shock  following  rapture  of  the 
bladder  is  uftually  great;  bnt  the  secondary  conse«iuenoe8  will  of  course  depend 
on  the  situation  of  the  rupture  or  wound.  If  the  lacenUion  have  occurred  in 
th'tse  portions  of  the  viscus  that  are  iuvesterl  by  peritonenm,  the  urine  will  at 
once  escape  into  the  pelvic  and  abdominal  cavities,  and  Rpeo.dily  oct'.oHion 
death  by  cansing  intense  inflamrnatioD.  If,  on  the  other  hand,  that  portion 
of  the  or^n  has  been  ruptured  which  is  uncovered  by  the  peritoneum,  the 
nrine  may  intilimte  the  areolar  tissue  lietween  this  membrane  and  the  abdo- 
miDftl  wall,  and,  ditfusins;  widely,  prmluco  destructive  slongliingof  the  tittsaes. 
lu  these  cases  life  may  Ik;  prolonged  for  some  days,  when  the  patient  commonly 
sinks  from  absorption  of  septic  matter  from  the  i^aiitrrenous  ti&sues. 

The  danger  of  a  wound  of  the  bh^dder  is  due  to  the  effusion  of  continually 
increasing  t^uantities  of  urine.  Tt  is  in  exact  proportion  to  the  difficulty  that 
the  extravasiited  urine  baa  in  Hudinir  an  exit.  Hence  an  open  wound  of  the 
bladder  is  by  no  means  so  dangerous  at;  a  subcutaneons  raptnre.  Mutiy 
patieute  have  recovered  whose  bladders  have  been  perforatetl  and  traversed  by 
buUetA,  for  the  urine  finds  a  free  exit  through  the  apertures,  and  conscfjueatly 
does  not  t<.>nd  to  extravaaate.  Guthrie  relates  several  cases  of  this  kind  ;  and 
Thomson  saw  fourteen  cases  after  the  l>attle  of  Waterloo,  in  a  fair  way  of 
recover).  In  the  American  War, out  of  one  hundred  and  eighty-thi'eo  reported 
cases  of  gunshot  wound  of  the  bladder,  eighty-seven  patients  survived,  "though 
a  large  majority  suD'ered  from  gnive  disabilities,  and  many  from  distressing 
infirmities,  which  rt-fiult^^d  fatally  in  a  few  cases  after  years  of  suffering." 
Thus,  although  we  may  look  upon  this  accident  as  of  the  gravest  chanicter, 
yeb  it  is  by  no  means  necessarily  fatal.  Fn>bably  in  most  of  those  who 
recovered,  the  wound  did  not  implicate  the  peritoneum. 

Symptoms. — The  situation  of  the  injai^  in  the  hypogastric  region,  the 
supervention  of  collapse  followed  by  intense  burning  pain  in  the  a)>domen  and 
|>elvi8.  with  inability  to  pass  urine,  or,  if  any  have  escaped  from  the  urethra 
its  being  tinged  with  bU>od,  are  usually  suthcient  to  [>oint  to  the  uatui-e  of  the 
accident.  If,  in  addition,  it  be  found  on  introducing  a  catheter  that  the 
bladder  is  contracted  and  empty,  or  that  but  a  small  quantity  of  bloody  urine 
escapes,  not  in  a  uniform  stream,  bnt  rising  and  falling  with  the  movements 
of  the  abdominal  muscles,  the  Sur^aon  may  lie  snrc  that  this  organ  has  been 
ruptured.  In  the  case  of  gunahut  injury,  the  escape  of  urine  which  irenei'ally 
Cakes  phice  through  the  track  of  the  ballet  will  afford  incontestable  evidence 
of  the  miscliief  that  has  been  produced. 

When  the  bladder  is  ruptured  thn.>agh  thai  jMirtion  which  is  covered  by 
peritoneum,  the  urine  escajx.*  into  the  abdominal  or  pelvic  cavity:  there, 
however,  it  dtxs  not  at  tirst  diffuse  very  widely — remaining,  under  tlu'  influ- 
«noe  of  gravity,  chiefly  in  the  |«elvic  cavity,  with  the  small  intestiiiiMi  tl<>ating 
above  it.  This  looilieed  extravasation  may  l>c  emptied  by  the  catheter 
thnmgh  the  rent  in  the  bladder,  hence  the  escape  of  nrine  is  not  inoomptitlble 
with  rupture  of  the  bliidder.  This  imjtortant  practiad  pttint  is  well  illuntrateil 
by  the  following  cufic.     A  mau  was  admitted  into  the  Hospital  nnder  my  cure. 
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who  had  safferfd  rapture  of  the  npper  and  posterior  waD  of  the  bladdfr  br 
failing  down  suirs ;  when  admitted  be  was  profoandlj  cc41ap0ed  and  wmi- 
nnconficions.  The  abdomen  was  ftwollen,  tender,  trmpanitir  in  front,  dnU  i& 
the  flanks.  On  passing  a  catheter  the  bladder  was  found  to  be  «nptj  and 
contracted :  bat  witli  a  little  gentle  manipolatioa  the  pAm  of  the  instroment 
coald  be  {ussed  through  the  laceration  in  the  posterior  wall  of  the  bladder* 
and  a  lanre  (^luaociij  of  clear  arine  was  drawn  off.  For  two  dajv  the  patient 
seemed  to  be  doing  well.  The  catheter  was  taken  oat  to  be  cleaned,  coald  not 
be  introdooed  afterwards,  little  arine  escaped,  and  the  patient  died  of  peritonitis. 
In  another  case  ander  my  care,  the  patient  hred  ten  days,  the  bladder  beii^ 
kept  drained. 

Keen  suggests  injection  of  filtered  air  or  hydrogen  :  if  no  raptore  existo  a 
tense  tymfjaaitic  tumour  will  rise  above  the  pubes  ;  whilst  if  the  bladder  is 
raptured  the  air  will  escape  into  the  peritoneal  cavity.  As  an  additional 
means  of  diagnosis  in  a  case  where  rupture  of  the  bladder  is  suspected,  it  has 
been  recommended  to  inject  it  with  boric  acid  lotion  ;  if  the  Uadder  be  intact 
it  will  be  felt  to  become  gradually  distended  and  the  total  quantity  of  fluid 
injected  will  return  through  the  catheter. 

When  the  rupture  does  not  implicate  the  peritoneum  the  most  important 
point  in  the  Traatmeat  consists  in  drainage  of  the  oi^n,  in  order  to  prevcat 
extravasation  of  urine.  This  is  best  effected  by  means  of  a  full-sized  catheter, 
tied  in  and  connected  to  a  long  india-mbber  tnbe  passing  into  a  basin  of 
carbolic  acid  lotion.  Should  this  not  be  efficient,  free  drainage  most  be 
ensured  by  saprapubic  or  perineal  cystotomy. 

When  the  peritoneum  is  implicated,  drainage  by  a  catheter  or  cystotomy  it 
much  less  hopeful,  and  although  cases  have  recovered  when  treated  in  this 
way,  the  results  have  not  been  sufliciently  satisfactory  to  justiiy  us  in  relying 
upon  them.  Abdominal  section  and  suture  of  the  rent  in  the  bladder  hold 
out  a  far  1>etter  prospect  of  success. 

Kerr  of  AVashington  has  collected  29  cases  in  which  this  operation  has  been 
performed  up  to  the  middle  of  1893.  In  '2ii  of  these  the  wound  in  the  bladder 
was  closed  by  sutures ;  of  these  9  recovered.  Of  the  four  snocessful  cases 
in  this  country,  two  were  treated  by  MacCormac,  one  by  Holmes  and  one 
by  Walsham.  In  two  earlier  cases  under  Heath  and  Willett  the  sntnrei 
gave  way  and  death  occurred  Irom  peritonitis.  In  C*  cases  no  sntares 
were  intnKluceil.  Of  these  3  recovered,  but  in  one  it  was  not  certain  that 
the  peritoneum  was  wounded  ;  in  one  of  these  cases  a  large  drainage  tnlie  was 
inserted  into  the  peritoneum,  and  in  one  a  stellate  rent  in  the  bladder  ww 
packed  with  iodoform  gauze  and  a  drain  placed  ou  either  side  of  it.  Of  the 
S  &tal  cases  two  were  treated  by  drainage  and  in  one  the  rupture  was  not 
detected  at  the  operation.  The  post-morlem  examination  showed  a  punctoie 
not  implicating  the  serous  coat,  made  by  a  fragment  of  a  fractured  pelvis. 
Thus  of  the  29  cases  in  wljich  laparotomy  was  performed  I'i  recovered — a 
much  higher  mte  of  success  than  has  IxK'n  obtjiine<l  by  any  other  means.  The 
best  operation  is  undoubtedly  complete  suture.  The  stitches  should  indnde 
the  serous  and  muscular  coats  only,  and  must  extend  beyond  the  wound  at 
each  end  to  prevent  leakage.  The  perfection  of  the  suturing  may  be  tested 
by  moderately  distending  the  bladder  with  U>ric  acid  solution.  If  the  cavity 
of  the  iielvia  can  be  tiioroughly  cleaned,  and  the  rent  is  perfectly  cloeed,  no 
drainage  of  the  abdominal  cavity  is  neoessary.     If,  however,  there  is  moch  peri* 
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tonitls,  a  dftiirmgc  tube  shonkl  K'  InBerteJ.  The  bladder  mnst  not  l>e  allnwod 
to  become  disteuded  after  the  operation,  but  it  is  not  advisiible  to  tic  in  a 
catheter  on  n  'Count  of  the  risk  of  cystitis. 

Foreign  Bodies*  such  as  [tteccs  of  (*athctors,  tohaeco-pipcH,  ftencila,  &c.t  are 
occasionally  met  with  in  the  male  m'inary  organs,  havini?  been  introduced 
through  the  nrt'tlira.  [n  some*  cases  they  are  8oon  spontuneously  expt^lled. 
If  left  in  the  bladder  they  beut^me  encrusted  with  phosphate)'  and  thns  often 
become  the  nuclei  of  Ifirjre  and  im'^jularly-shapeil  calculi ;  hence  it  is  ul^solutely 
necessary  to  remove  them  speedily.  Thig  may  ocoafiionally  he  done  by  furtu- 
natcly  seiziu<^  the  forei^^n  body  with  a  small  lithotrite  or  urethral  forceps  at 
one  end,  and  withdiiiwing  it  in  tlic  direction  of  its  ]on^  axig.  But  if  this 
procedure  be  unsiicceaaful,  it  most  be  out  out.  This  is  moHt  safely  done  by 
•uprapubic  cystotomy. 

Hnllets  pieces  of  clothing,  &c.,  are  occasionally  lod;;cd  in  the  bladder,  in  g'un- 
«hot  woands  of  ilmt  organ.  These  sjwedily  become  encrusted  with  phosphatic 
deposits,  and,  giving  rise  to  tlie  i^ymptoms  of  atone  iu  the  bladder,  rerpiirc  to 
be  removed  by  cystotomy,  au  o|>eratii:>n  that  has  proved  very  successful  in 
tbeee  cases,  evidently  in  omsfKjuence  of  the  healthy  condition  of  the  urinary 
organs.  Dixon  has  coUt^eted  from  various  works  the  details  of  15  cases,  in 
which  Jkdls,  that  had  either  primarily  entered  the  bladder,  or  had  found 
their  way  into  this  organ  by  abscess  or  ulceration  after  having  been  lodged 
in  the  neighbourhood,  were  extracted  by  operation.  In  lo  of  these  the 
result  was  successful ;  in  the  remaining  7i  no  record  is  made  of  the  tennina- 
ti*»u.  In  the  Surgical  History  of  the  American  War,  21  cases  are  recorded 
in  whicli  lithotomy  wa.-*  jterformed  for  the  extraction  of  foreign  Ijodicfi,  or 
imumatic  calculi.  Of  these  three  died,  the  result  in  one  case  i»  unknown,  and 
the  ru!«t  recovered.  In  l:t  cases  the  missile  itself  wae  removed  from  the 
bladder  ;  in  «S.  a  splinter  of  bone  formed  the  nucleus  ;  in  one  the  stone 
liatl  fnrmed  round  a  piece  of  cloth,  and  in  another  on  a  curl  of  hair  from  the 
|»ul»e3  :  in  the  remaiuing  cases  soft  organic  matter  of  doubtful  nature  fonned 
the  nucleus. 

Arrow-heads  Iiave  also  been  met  with  in  the  blaiider.  There  is,  in  the  Army 
Medical  Museum  at  Washington,  a  remarkable  sjiecimen  of  an  Indian  arrow* 
heml  which  formed  the  nucleus  of  a  large  ]>hosphatic  calculus. 

in  the  female  alBo»  various  foreign  bodies  are  oc!Rnaioaally  passed  np  the 
.urethra,  and  slipping  hum  the  fingei*s.  are  lost  in  the  bladder.  Hair-i)ins» 
ppgic8.  pencils,  penholders,  and  a  vast  variety  of  similar  objects  have  here 
Ifittn  met  with.  As  a  rule  they  may  easily  be  extracted  through  the  nrelhrs, 
which  should  be  cxpainicd  by  a  projier  dilator. 

LpJHTouxDS  OF  TMK  Oituws  OP  Gkxkration  in  the  male  may  l)e  accid*»nUl, 
SMsioned  by  sharp  instruments  or  gunshot,  or  may  l>e  self-iitllicUHl.  When 
Involving  only  the  intc'guments,  they  present  nothing  jieculiar  and  do  not 
ditt'or  from  similar  wounds  in  other  situations,  except  in  the  grt^at  repirative 
poirer  that  the  scrotal  and  penile  coverings  poasc^ss.  Even  when  the  whole  of 
■jknakin  of  the  pun  him  lieea  torn  away,  the  organ  is  speedily  re-covered.  In 
Hp  carious  ciisc  under  my  care.  '\i\  which  a  jealous  wife  had  uusucoesstfblly 
nttempteti  to  cut  off  her  husband^s  penis  with  a  carvin^'-knife,  the  organ,  which 
hfA  hud  the  whole  of  its  integuments  torn  off  from  the  root  forwards,  (juickly 
jbime  c«>vered  with  a  now  integument,  which  speedily  assumed  the  supple 
■■BMir  natural  to  the  skin  of  Uiese  parts. 
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H  ^'hea  the  penig  i-i  more  de*']»ly  wounded,  tliere  are  two  special  «oiirDe»o4 
BlDger,  viz.,  hemorrhnire  and  wound  of  the  Drethra.    The  hemorriaffc  If 
luaally  very  profuse.     If  it  procei^  fr»m  a  distinct  an  riJc,  nch  MtW 

dorsal  artery  or  that  of  a  corpus  cavernosum,  the  vcAst  <  ligmtnred.    If 

it  occur  from  ^neral  rroziu^  from  the  vascular  timiee  oi  the  penis^  it  nmy  be 
arrested  by  cold^  prei-sure.  or  astringeu()«.  Pressure  is  befit  a|t|ilie<l  by  pMBflf 
a  large  catbeter  into  the  bladder,  and  tlien  compressinikr  the  itrgan  a^bui  1^ 
by  means  of  a  narrow  Ijandage  or  lircrular  strip  of  piaster. 

Iiijary  of  the  j^enital  orgf^ns  by  self-mutilaiion  iis  o<:^iisioaa]]y  met  widi  ia 
cases  of  sexual  mania  or  nielauchoh'a.  In  some  i%M:s  the  patient  baft  cut  of 
one  testis  ;  in  others,  the  penis  :  in  others,  again,  the  whole  of  the  estafwl 
aexnal  organs.  Injuries  such  as  these  present  no  very  sfiectal  rbsuiK*Ccfv»  iii4 
rLH|uire  tu  be  treated  on  ordinary  principles  the  u:reat  jHtinc  lieinj?  to  rannii 
the  haemorrhage  and  to  prevent  eoniraetifiu  of  tlje  urvihra!  orifice. 

Urethra. — Wounda  of  the  Urethra  by  ^uubliot  injury,  or  Hhaq*  ibucn* 
menlH,  is  a  troublt-goiUL-  accident,  uu  account  of  the  liability  to  the  intiltfmttea 
of  urine  and  ultimately  to  fistula.  It  may  be  recognizc<l  by  tlK*  eM-ape 
blood  from  the  meatus,  and  of  urine  fVom  the  wuund.  The  Trmtmrni 
in  the  introduction  of  a  catheter,  which  ■should  be  tie*!  in  :  and  if  the 
of  tlie  woond  be  clean  cut,  they  may  be  brought  t(<|tretlK'r  bv  iutemtpbd 
sutures.  The  cathett'r  should  not  he  kept  in  longer  than  is  oeceesanr.  After 
the  firet  week,  the  patient  can  in  many  c^uies  be  taught  to  paaa  a  soft  i 
ment  for  himself  whf:never  he  desires  to  pass  water. 

Laoaration  of  the  Urethra  is  immediately  attended   with  tnost  a 
symptoms,  and  remotely  foilowud  by  most  disastrous  coaseqDenres.     It  rery 
fre<juently  occnrs  in  men  employed  in  building,  from  slipping  in  wiiLkin^ 
an  unfinished  floor,  in  such  a  way  as  to  fall  heavily  astride  apou  one  of 
joists.     J  have  seen  it  in  a  farrier,  kicked  in  the  perineum  whilvi  &hoaiii( 
horse ;  and  it  is  not  uncommonly  met  with  as  a  cunse<iuenee  of  injury 
fragment  of  bone  in  fracture  of  the  rami  i\f  the  pubcs  and  ischium. 

In  all  forms  of  the  accident  it  is  almost  invarialily  the  membnuioitt  |fltft  of 
the  urethra  that  suffers.  In  a  \iolent  blow  on  the  perineum  the  nrribra 
forcibly  driven  upwards,  und  ornshed  itgainst  the  pubic  arch.  Wbea 
laceration  oci-urs  from  a  fragment  of  bone  in  a  fractare.  it  is  usually  in 
caaes  in  which  the  |»elviB  is  forcibly  comjtreRsetl.  and  given  way  both  I 
and  in  front  (Fig.  206).  The  outer  fragment  \*  driven  acmes  tbe 
line  m  the  perina^nm.  and  thus  tciirs  the  urt^lira.  In  both  tbeae  accideoCs 
the  inferior  layer  of  the  trianguhir  ligament  is  turn  ;  it  is  impoi" '■' ■  ''-t  thr 
membriinous  part  of  the  urethra  4f*uld  Ik?  lacerated  by  a  blow  in  r 

while  it  remained  intact  ;  an^i  in  the  fracture  it  i<^  torn  ai  iu  at^icliiueat  to 
the  pubic  arch  ;  consequently  if  uriue  es^^^ifs  from  the  urethra  it  rcadOv  fio^ 
its  way  into  the  looee  areolar  tissue  UnieatJi  the  deep  iavLr  of  (be  eaporikiU 
fascia. 

In  these  injnries  the  integuments  an;  usually  untoni.  but  deeply  eodiyxaHnL 
The  extravasation  <if  bltHxl  is  often  considerable,  exteudiug  into  tbt  oltoIibd, 
which  rapidly  kwcIIs  np  and  be^-funes  bluck.  It  may,  indei'd,  be  vrjy  kijiml 
arising  in  somr  cases  from  the  laeerat4.Hl  structures  and  the  torn  tuptffldil 
or  tnmsverM'  nrterics  of  the  })erina!uni  :  iu  oihLT  instanot^  from  tlw*  i>tf|Na 
spongiosum,  the  bulb,  or  the  artery  of  the  bnlb.  In  all  caoea  of  l^otntti 
urethra,  bhioil  will  flrip  from  the  orifice;  and,  if  the  bnlb  and  rta  art«rkt  b>*t 
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lEera  torn,  the  liffinntrrbagre  from  these  may  be  very  great,  a  pint  or  more  of 
blood  being  thus  rapidly  loet,  in  addition  to  j^reat  accumulations  in  the 
perineum  and  scrotum,  distending  these  part8  with  oongula. 

In  conseqaence  of  the  inteimption  in  the  continuity  of  the  canal  and  the 
compression  or  pluppring  of  the  torn  part  by  coaenla  of  cxtraviisatod  hlciod,  the 
nrine  cannot  be  voided  and  the  bladder  gradually  fills.  If  the  patient  uttoinpt 
to  empty  it.  only  a  few  drops  will  issne  from  the  urethral  orifice  ;  but  he  will 
be  seizetl  with  severe  buminc^.  smarting  pain  in  tho  jxTimmim,  and  the  ulti- 
mate cvilB  of  the  injury  will  be  jrreatly  agE:ravated.  for,  wherever  the  urine 
[penetrates,  sloughing  of  areolar  tissue  will  rapidly  ensne.  There  is  this  great 
difference  between  extravasation  of  urine  fn^m  ruptured  bladder  and  from 
laoerate^l  urethra  :  in  the  former  case  the  urine  escapes  involuntarily  from 
the  injured  organ  ;  in  the  latter,  no  urine  will  escape  from  the  k>rn 
urethra,  unless  by  a  voluntary  expulsive  effort  on  the  part  of  the  |>atient. 
The  sufferings  of  the  patient  are  speedily  increased  by  retention  of  urine  and 

I  the  distress  occasioned  by  distension  of  the  bladder;  and  the  necessity  for 
relief  thus  becomes  urgent,  lest  by  an  involuntary  spasmodic  effort  the  urine 
be  pumped  widely  into  the  already  broken-down  areolar  tissue  of  the 
perinaeum. 
The  pathology  and  symptoms  of  extravasation  of  urine  are  fully  described  in 
the  Chapter  on  Stricture  of  the  Trethra.    (See  Vol.  IT.) 

The  ultimate  results  of  a  lacerated  urethra  are  no  less  serious  than  the 
immediate  effects.  If  the  floor  only  of  the  urethra  have  l)een  lacerate, 
leaving  the  upjier  part  of  the  wall  of  the  canal  intact,  the  continuity  of  the 
nretbra  mil  not  In?  lost,  but  a  permanent  traumatic  stricture  of  the  worst  kind 
will  ensue.  If  the  urethra  have  been  completely  toni  across,  or  slough  as  a 
reHult  of  the  injury,  obliteration  of  a  portion  of  the  cuual  may  take  place,  and 
on  incurable  urinary  fistula  will  be  left  in  the  perineum. 

The  Trmtrnfut  cousists  in  the  early  intnwlnctiou  of  a  catheter  into  the 
bladder.  If  this  can  be  done  before  the  patient  has  made  un  attempt  to  pass 
his  nrine,  much  of  the  immediate  danger  of  the  case  may  be  averted,  by  the 
prevention  of  urinary  infiltration.  The  catheter,  which  should  be  an  elaatic 
one,  mnst  not  be  too  small ;  as  a  rule.  No.  8,  English  scale,  will  be  found  the 
most  convenient  siie.  A  catheter  coudc  will  often  pass  most  rea*lily,  as  the 
point  is  kept  towards  the  roof  of  the  canal  which  usually  is  uninjured.  If 
this  do  not  enter  readily,  an  English  gum-elastic  catheter  on  a  stylet  bent  to 
a  proper  fonn,  various  angles  and  cnn'es  being  tried  oue  after  another,  will 
K  often  lie  successfully  passed.  No  force  must  on  any  account  be  used  ;  there  is 
Vvo  resisting  stricture  to  overcome  ;  the  passage  is  free  euongb  if  the  right  wny 
in  bi-'  found.  When  a  catheter  has  been  passed  it  must  be  left  in  for  a  week, 
or  longer  if  it  causes  no  irritation.  It  should  not  be  plugged,  but  should  have 
an  india-rubber  tube  attached,  so  that  the  urine  may  rwwlily  escafte.  If  any 
hftrdnesB,  throbbing,  or  other  sign  of  irritation  occur  in  the  p«-Tinfeum,  a  free 
incision  should  be  made  into  the  part,  so  an  to  afford  a  ready  outlet  for  any 
nrine  that  may  have  been  effused. 

If  the  Surgeon  find  it  impossible  to  introduce  a  oatheter  into  the  bladder, 

be  should  pass  a  grooved  staff  as  far  as  it  will  go,  and  then,  putting  the 

vpsticnt  iu  the  lithotomy  jKieiiion.  make  a  free  incision  in  the  middle  line  of 

fthc  pcrimuom  on  to  the  end  of  the  instrument.     The  seat  of  the  laceration  is 

freelj  exposed  by  holding  apart  the  edges  of  the  wound  with  retractors,  cleitring 

^       roL.  I.  an 
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ftwaj  all  blood-clot  and  arrestiug  such  hsemoirhage  as  may  l»e  still  continainf;. 
The  staff  ig  now  withdrawn  and  a  full-eiwd  cathfier  passt'd  along  the  orethn 
and  triiided  if  posailile  into  the  proximal  i;nd.  This  isofU'n  extrr- 
If  thr  floor  of  the  urethra  only  have  bctm  torn,  it  mwy  Ite  at-  1  d 
keeping  the  ]>oint  of  the  catheter  well  against  the  upper  wall  of  the  canal 
bat  if  the  urethra  have  been  complutely  torn  acro88,  it  will  lax  all  the 
of  the  Surgeon  to  direct  tht;  instrument  into  the  vt^cal  end  of  tLo  canaL 
Toale  of  I.feeds  recommends  that  a  director  should  !)e  first  in  '  '  tnio 
the  proximal  end  of  the  opening  in  the  urethra,  over  which  a   ;  :*y  be 

paased  ;  the  director  being  then  withdrawn,  the  catheter  is  readily  intrtxioooi 
through  the  dilator.     In  some  cases  the  difficulty  appears  to  arise  frum  tha 
proximal  end  of  the  nrethra  being  drawn  upwards  by  the  distended  bladi 
If  this  happens  the  bladder  may  bo  partially  emptied  by  suprapubic  aftpinuoo* 
Should  the  Surgeon  fail  to  introduce  a  catheter  he  will  usually  tint]  Lbot  Clit 
urine  drains  away  from  the  perineal  incision,  so  that  he  can  wait  a  day  or 
before  making  another  attempt.    It   may  however  be   found   nt^coasary 
aspirate  the  bladder  once  or  twice  above  the  pabes.     Failing  all  other  r 
suprapubic  cystotomy  has  been  performed  and  the  proximal  end  of  the  dir 
urethra  found  by  pacing  a  curved  staff  along  it  from  the  blailder.     This  i»  how 
ever  a  severe  nieasorc,  to  he  avoided  if  possible.    Suture  of  the  nreihrm  ovtr  a 
catheter  should  be  practised,  whenever  practicable. 

Vaoixa  and  RECTm. — Foreign  Bodies  are  occasionally  thmsi  fordhl; 
into  or  impacted  in  the  vagina  or  rectum.  When  a  foreign  body,  such  as « 
stick,  or  a  broom-handle,  or  the  leg  of  a  chair,  is  thrust  forcibly  up  tbe  rectOi 
by  a  (lerson  falling  on  it,  two  injuries  may  result — e.\t<msive  laceral-imi  of  the 
sphincter  uni  and  the  |)erina;am,  with  haemorrhage  :  or  traufilixion  of  the  got 
and  wound  of  the  j^ritoneum,  with  consecutive  inflammation  of  that  HMOI- 
brane,  which  almost  invariably  terminates  fatally.  The  consequences  of  forfi 
an  injury  present  nothing  very  special,  and  require  to  be  treated  00  ordioan 
principles.  If  in  the  fall  the  foreign  body  have  l»een  forcibly  ihnist  into  th* 
vagina,  there  may  he  injur)'  to  the  bladder  or  peritoneum  ;  hut  the  moM 
common  source  of  danger  is  laceration  of  the  labium,  and  free  hetnorriiage 
from  this  source.  I  have  several  times  seen  enormous  quantities  of  falood 
thus  lost.  This  iia^morrlmge  is  best  arrestt'<l  by  plugging  firmly  with  liat 
soaked  in  a  solntion  of  the  percbloride  of  iron,  and  by  tlie  prrssorr  of  a 
bandage. 

A  variety  of  things,  such  as  pieces  of  stick,  glass-bottlos,  gallipots,  tumbkn, 
&c..  have  1)een  introduced  into  and  impacted  in  those  canals.  Their  extrftotiM 
is  oflen  very  difficult,  in  consequence  of  the  swelling  of  the  mucona  mcabnw 
over  and  around  them,  and  the  d^th  to  which  tlu*y  have  l>een  posbed.  la 
order  to  remove  them,  thenseof  lithotomy  or  necri«is  forarps  may  be  rvqoiraL 
In  some  cases  the  foreign  l>ody  produces  ulceration  into  the  bladder  ;  and  ii 
has  been  found  to  transfix  the  wall  of  the  canal  in  which  it  is  ludgecL,  aod,  bj 
penctniting  the  )>eritonoum,  has  speedily  caused  death.  A  niaariabk 
case  of  tliis  kind  recurred  in  my  practice,  in  which  a  cedar  |iencil,  five  iocbsi 
long,  and  cut  to  n  [x>int,  hud  been  forced  up  by  the  patient  hersclt  a  roanir 
woman,  through  the  posterior  wall  of  the  vagina  into  the  abdominal  oarity. 
Here  it  transfixed  two  ooib  of  the  small  intestine,  and  after  l)eing  fixod  Ibstt 
for  eight  months,  I  extracted  it  by  an  incision  through  the  ant4iriur  abdoniml 
wall,  midway  between  the  nmbilicns  and  Ponpart's  ligament,  wbm  lU 
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^HrBB  eogBged  in  the  fascia  tronsversalis.     It  had  itccasioned  repeated  attacks  uf 
y  peritouitis  ;  and,  after  extraction,  death  resulted  from  that  cause. 

LACKiaTif»N  OF  THE  PERiN.EUM. — The  perinseum  is  occaflionally  raptured 
during  parturition.  Tbe  extent  of  tlie  laceration  varies  greatly,  and  intiuoncea 
znaberiullj  the  nltimate  issue  of  the  case.  In  some  cases  there  is  merely  a 
slight  rent  at  the  fourohette ;  in  others,  the  whole  periuueom  has  given  way 
M  far  as  the  sphincter  ani  ;  in  others  the  sphincter  alscf  is  torn  ;  or  the  rent 
may  extend  into  the  rect^j-vajrinal  sejitum.  The  worst  cases  are  those  in 
which  the  perinseum  has  heen  torn,  and  the  recto-vaginal  septum  dc8troye<i 
by  sloughing  from  prolonged  pressure  of  the  foetal  head.  In  such  cases,  the 
loss  of  soft  tisKues  and  the  existence  of  dense  cicatricial  bands  render  complete 
nni<in  hy  operation  very  nncertain.  When  the  sphincter  ani  or  the  recto- 
vaginal septum  hiw  given  way,  incontinent^  of  fax*es  fonns  the  most  trouble- 
aome  symptom.  The  neighlwnring  parts  arc  from  this  cause  liable  to  excoria- 
tion ;  and  not  unfrequently  the  rectal  mncoua  membrane  becomes  prolajised  or 
hsemorrhoidal. 

The  operation  for  the  closure  of  ruptnred  perinteum  is  comparatively  modem. 
Although  it  had  been  done  in  France  by  Guillemeau  lu  the  1 6th  century,  and 
in  this  Country  by  Smellie  in  the  l«th,  little  attention  was  paid  to  the  subject 
until  Rouse,  in  lti34,  published  five  caaes»  in  four  of  which  he  had  effected  a 
cure  by  means  of  the  r]nilled  suture.  From  that  time  the  operation  took  its 
place  in  snrgery. 

Tbe  operation  may  W  done  at  two  distinct  periakafter  the  occurrence  of  the 

lacicration»  vir^,  imniediately  or  remotely. 

H      operation   for   Saptnred  PerinBBnai. — The   immediate   ('[deration   is 

^  done  as  soon  as  pt>siiiblt  after  the  occurrence  of  tlie  accidtnt.     AnaBsthesia  is 

anneoesBary  except  in  those  oases  in  which  tbe  tear  is  complete  and  passes  into 

the  rectum.     Tbe  patient  lying  on  the  left  side,  the  vagina  is  to  be  plugged 

t«ritb  a  8[X)nge  or  a  tampon  of  wool  or  gaoxe.  The  raw  surface  is  then  cleared 
of  blood-clot,  and  closed  with  silver-wire  or  silkworm-gut  sutures.  These 
are  introduced  with  a  lai^e  fully-carved  needle  on  a  handle.  The  needle  \% 
made  to  enter  the  skin  just  beyond  one  lateral  extremity  of  the  raw  surface, 
and  passing  across  ccmpieteiy  buried,  emerges  at  a  corresponding  point  on  the 
opposite  side ;  it  is  then  threaded  and  withdrawn.  Two  or  three  sutures  passed 
in  this  way  are  usnallr  sufficient,  and  when  all  have  been  inserted  the  ends  of 
each  are  twisted  or  tied  together.  The  risk  of  ]>erforating  the  anterior  wall  of 
the  rectum  during  the  passage  of  the  needle  may  be  obviated  by  introducing 
one  finger  into  the  boweL  In  the  more  severe  cases  in  which  the  sphincter  ani  is 
tf>m  through,  it  will  Ih;  necessary  to  employ  additional  eiutures  for  the  pur^nae 
>f  bringing  together  the  ends  of  the  muscle.  These  should  consist  of  fine 
^tilver  wire  which  can  be  passed  with  a  half-curved  needle.  The  needle  is  first 
itroduoed  just  to  one  side  of  the  apex  of  the  tear  in  the  anterior  wall  of  the 
'itctum,  accurately  at  the  torn  e4lge  of  the  mucous  membrane.  It  is  passed 
forwards  to  a  spot  about  half  an  inch  from  the  point  of  entry  ;  here  it  emerges 
Lto  tlie  wound,  and  being  re-incro<luccd  at  the  corresponding  pitiut  on  the 
ppoflite  side  is  carried  backwards  into  the  rectum  in  a  similar  manner.  The 
ids  are  then  twisted  together,  and  other  sutures  are  passed  in  the  some  way, 
h  one  being  introduced  rtither  further  out  and  embracing  a  slightly  greater 
^«xtcnt  of  tissue  than  the  prea-ding  one.  Afber  the  suturing  lios  l>eon 
csompletcd  the  vagiuol  plug  is  removed.  A  Tuginal  douche  of  Coudy's  fluid  or 
^^  a  u  2 
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boric  acid  lotioa  mnst  be  given  twice  daily.     It  is  as  a  rale  pddcct— iy  ttr 
resort  to  the  use  of  the  catheter,  provided  that  the  parts  be  thoroughly  deoml 
and  dried  as  often  as  they  become  soiled.    The  only  dressin^r  required  i*  » 
Bmall  [Mid  of  antiseptic  gauze  or  wool  which  should  be  changed  fnMjueiiin       i 
The  Putures  may  be  left  in  position  for  a  week  or  ten  days.  H| 

The  remote  operation  is  undertaken  for  the  cure  of  those  cases  in  whir*  ^ 
honling  has  occurred  without  approximation  of  the  parts  by  thp  tmiDediatr  I 
method  alxive  described.  Of  the  very  numerous  o|»eration8  which  have  bwn  J 
dcvitieii  for  this  puqK>se,  one  of  the  simplest  and  most  efficient  is  thit  \ 
recommended  by  Lawson  Tait.  The  basis  of  the  principle  upon  winch  Tiu '• 
operation  is  performed  is  that  the  thin  white  line  of  the  cicatrix  eiuuu* 
transversely  to  the  axis  of  the  rent,  which  was  of  course  at  right  anirles  to  lh» 
plane  of  the  perinaeiim.  The  scheme  of  the  operation  "  is  to  resturc  the  old 
rent  and  unite  it  at  right  angles  to  its  representative  cicatrix — that  in,  at  ri^hl 
angles  to  the  plane  of  the  pcrinirum."  Xo  tissue  is  removed,  **und  thenfi 
if  the  operation  fails  the  parts  simply  a'tum  t.o  their  abnormal  stiOe,  not 
one  which  is  more  unlikely  to  be  Remedied/*  The  steps  of  the  opcnUioo 
briefly  as  follows,  and  are  described  aimont  in  Tait's  own  words. 

The  folds  of  the  buttocks  being  held  firmly  apart  so  that  the  cicftCrix  is 
on  the  stretch,  it  is  divided  with  scissora  from  end  to  end.    Tlie  incisioDii 
about  three  eighths  of  an  inch  deep  and  forms  two  fiaps,  a  rectal  and  a  ragtiuL 
From  each  end  of  the  inoiaion  it  is  carried  fonrorda  into  the  tissue  of  the 
labium  for  about  an  inch,  and  agiun  backwards  beside  the  rectnm  for  aboat  a 
third  of  an  inch.     The  va»:inal  flap  is  held  forwards  and  the  rectal  flap  favk* 
wards,  so  that  the  raw  surface  assumes  a  somewhat  quudrilntoral  shape.     Silk- 
worm-gut sutures  are  employed  and  are  passed  with  a  stout-lmndled  and  wcU 
curved  needle.     Each  suture  is  entered  at  a  point  aliont  an  eighth  of  an 
within  the  lateral  margin  of  the  wound,  and  emerges  at  the  corrcspoo* 
point  on  the  opposite  side.    The  needle  is  buried  deeply  in  the  tiasnen  except 
at  the  upper  angle  of  the  wound  where  it  appears  on  the  surface.    WbsB 
a  sufficient  nnmber  of  stitches  have  been  pasa«»d  they  are  tied,  and  th 
edges  of  the  wound  are  drawn  together  in  such  a  way  tliat  the 
cicatrix  is  antero-posterior.     Tait  does  not   recommend  the  use  of  ae 
rectal  sutures,  but  shfaild  the  Surgeon  think  it  advisable  to  use  them,  they 
be  inserted  in  the  way  described  in  the  Immediate  operation.    The  suturvi 
be  left,  in  position  for  three  or  four  weeks,  and  the  rectum  and  vagina  ■» 
washed  out  daily.     The  bowels  should  1)e  opened  at  tfie  end  of  a  week  by  an 
afK'rieut  and  a  simple  oil  enema.     The  same  remarks  apply  to  the  dreiMg  d 
the  wound  and  the  ubc  of  the  catheter  as  after  the  immediate  opemtioiL 
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MORTIFICATION,    OR    GANGRENE, 

[K  deatli  (if  a  jtart  of  the  body  is,  in  surgical  language,  termed  Mortifl- 

»&  ur  Oangrene.     In  pittholo^cnl    languafro   the   term   Vecronls   is 

lied  to  local  death  j^encrally,  in  whatever  part  or  tisane  it  occurs  ;  but  in 

ical  practice  it  is  ciistoiiiary  to  confine  it  to  aflections  of  the  bunee  or 

rtilagfs  :  when  limited  to  the  soil  tissaes  of  a  limb  it  is  Hpoken  of  &s  Spha- 

halation;    and  when  accum|>anicd   by  nlceration,  it   is  called  Sloughing. 

Many  other  varieties  of  gangrene  are  recognized  by  iSurgeous.    Like  m(-«L  other 

difteaaes,  it  may  be  Acnt«  or  Chrouio  in  its  duration.     As  the  [larts  affected 

are  moist  and  swollen,  or  dry  and  shrivelled,  it  may  be  di^-ided  into  the  Koist 

and  the  Dry  <  r  Miimmified  ^^n^n^nc  ;  so  again,  according  to  its  cause,  it  w 

spoken  of  as  Spontaueoua  or  Traumatic ;  and  very  frequently,  it  in  urrnnged 

according  to  the  nature  of  its  cause  uuder  the  denominations  of  Conatitational 

and  LooaL    Besides  these,  various  Specific  forms  of  the  disease  are  mei  with, 

which  will  require  special  couaiduratiuu. 

Iaic'al  Sioxs. — Certain  local  ]>henoroena  are  common  to  all  varieties  of 
gangrene.  The  part  becomes  colder  than  natural,  the  temperature  falling 
to  that  of  the  external  air.  Its  .sensibility  is  lost,  and  it  may  be  touched, 
pricked,  or  cut  without  feeling.  In  some  cases  the  sensibility  is  givatly 
iocmsed  just  before  gangrene  sets  in,  agonizing  pain  of  a  burning  or 
neuralgic  character  being  experienced,  which  soon  givea  way  to  complete 
insensibility.  The  natural  functions  of  the  affected  part«  an?  alx>lishcd. 
l*bns  the  muscles  no  longer  contract,  ami  all  motion  of  the  part  itself  tvases. 
The  changes  that  subsequently  take  place  In  the  tissues  of  the  gangrenous 
part  are  of  two  kinds,  giving  rise  to  the  division  of  gnngreue  into  dry 
aod  moist.  In  the  moi^i  variety  death  of  the  jmrt  take»  place  while  the 
^  tivae*  are  engorged  with  blood,  either  from  inHummation  or  from  obstruction 
Hto  the  circulation  through  the  veins  or  capillaries.  In  this  form  the  skin 
Bof  the  dead   part  becomes    discoloured,   usually  greyish    or   greenish,   the 
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cuticle  separates,  aiid  when  pressed  u|>od  obliquely  slides  awaj  under  Utf 
finger*  leaving  the  moist  and  slipjHjry  cutis  exi_K>8e<i.  The  c»>lonr  gradtuHj 
darkens  to  a  dull  purplish  greeiiinh  Mark,  mottled  in  patches  with  reddiifa- 
brown  spots:  and  after  a  time  an  odt»ur  of  pntresceuL-c  is  evolved,  rtrr 
commonly  with  an  emphysematous  crackling  from  evolution  of  f^  in  tl. 
gangrenous  tissues.  This  shows  that  putrefactive  changes  have  taken  pi 
the  dead  tissues.  The  dnj  variety  occurs  as  a  con»ef|nen(x*  of  sowo  obstm 
tion  to  the  supply  of  blood  to  the  part,  so  that  at  the  time  it  seta  in  the 
tissues  contain  less  blood  than  natural.  In  it  the  colour  is. often  at  first  of  i 
pale  tallowy  white,  mottled,  with  dusky  spota  The  skin  soon  IxvomeB  dit^ 
homy,  and  semi-transpureut,  and  eventually  assumes  a  brown  wri 
appearance,  uud  the  whole  gangrenous  part  becomes  shrivelled  Jtnd  dry 
the  limb  of  a  mtuumy. 

CoNSTiTtrriONAL  Symptoms.— These  vary  greatly.    AVhen  the  disease  it 
strictly  local,  affecting  a  part  of  but  limited  extent,  and  perhaps  of  no  gr»i 
importance  to  the  economy,  they  are  not  very  strongly  marked.     If,  howevsr, 
the  gangrene,  although  limited,  implicate  important  organs,  as  a  knttckW 
intestine  for  example,  marke<l  8>Tnptonis  declare  thomi?clves. 

The  full  invasion  of  the  gangrene,  if  it  affect  any  considerable  e^ttent 
tissue  or  any  important  organ  is  always  attended  with  great  depretosion  of  tht 
system.  The  countenance  is  dull  and  anxious  am]  the  pulse  feeble,  quick,  tuA 
easily  compressible;  the  tongue  is  brown,  and  the  lips  and  teeth  lotuled  with. 
Jtordes.  lu  moist  gangrene  the  constitutional  disturttauce  is  aggravated  il 
nK>me  cases  by  al«orpLiou  of  the  ])roductb  of  the  luiht'aithy  infiammaiion  fnn 
which  the  death  of  the  part  has  resultedj  and  iu  other*  of  tli^  prtjdoccs  of 
putrefaction  from  the  decomposing  slough.  Deatli  may  in  fact  occur  from  Uh» 
cause  with  all  the  symptoms  of  septic  poisoning.  In  dry  gangrene  tlww 
symptoms  are  usually  much  less  marked.     When  gangrene  iiff"  >  (*-niA! 

organ  the  depression  is  always  very  great,  and  the  8|>ccial  symj.  v^ 

with  the  part  afiected. 

<*Ar8f:s. — Tlie  causes  of  gangrene  are  predutpoxwg  and  trmn^iah.  Ant- 
thing  that  tends  to  lower  the  vitality  of  the  tissnes  mnat  nec^essahlT  tmivr 
thorn  into  a  state  in  which  a  comparatively  slight  injnry  may  oiii-  -Icath 

These  conditions  have  already  been  fully  discuKwl  in  the  chu[  .  !1iud- 

mation   (p.   172  et  Keij.).     The  predisposing  causes  of  inflanmiation,  vfatfi 
acting  more  powt/rfully,  predispose  to  gangrene. 

Zmmediate  Causes  of  Oangrene. — These  may  Vie  dividtnl  Uius  : — 

1.  Causes  acting  priaiarily  by  arrest  of  the  Clrculatioa. — TbrvemiJ 
again  be  divitled  into  : — 

ia.)  Arrfft  of  thf  Supply  of  Arterial  Blood  U)  a  part. — This  is  a  oomnoB 
cause  of  gangrene.  It  may  be  produce<l  by  ucciilent,  by  ligatati?  or  olhir 
surgical  operation,  or  by  thrombosis  or  embolism  of  the  arteries, 

(h.)  OHtnutiofi  of  th^  Circulation  thrumjh  a  part — This  is  seldom  •  fri* 
mary  CAuse  of  gangrene,  and  as  such  arises  only  from  preason  eiOier  hon 
wiihin,  as  from  the  growth  of  a  tumonr,  or  from  without,  as  in  the  formirtow 
of  bed-sores  or  sloughs  beneoith  splints.  Obstruction  to  the  mpillsry  ciltO" 
lation  necessarily  acoompaiiies  all  acute  inflammutions,  and  oft^n  fonni  so 
im]H)rtjiut  element  in  the  production  of  gaugrenc  ;  but  in  influnmativo  b  ** 
not  14  primary  cause,  being  secondarv"  t<»  the  damage  done  to  tbcti 
by  the  irritant  causing  the  inflammatory  process. 
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(r.)  Obstnutian  to  the  liehtrn  of  Vtmous  Blood  from  a  pari. — This  Bcldotn 
fonu«  thu  s<»le  cause  of  ganjjrene,  even  whea  imp«:jrtant  veins  are  occluded  by 
thronilH.)gi8  or  pressure.  As  an  aweasory  cause,  it  fretjuently  aids  in  tlie 
production  of  gangrene,  when  the  main  artery  is  obeLructed  at  the  flame 
time. 

(d.)  Diminished  Vis  a  Terffo  from  extreme  treaknfiss  of  the  hearing  aciicn, — 
Thifl  is  a  powerful  accessory  cause  when  there  is  any  obstruction  either  to  the 
arterial  flow  or  to  the  venous  return.  It  may  result  from  extreme  debib'ty 
from  fever  or  from  starvation.  The  pano^ene  that  accompanies  ei^ot-poison- 
in^  is  supposed  to  be  due  partly  to  rekxation  of  the  veins  hv  which  a  large 
quantity  of  blood  is  withdrawn  from  the  circulation,  and  partly  to  weakness 
of  the  heart's  action.  Great  loss  of  blood  may  in  the  siime  way  aid  in 
producing  ;janin**^'ne. 

2.  Caoflea  acting  directly  on  the  Tisaaes : — 

(a.)  Traunuitie.  Causes. — The  production  of  gangrene  by  mcchiinical 
violence,  heat  and  cold,  and  caustic  fluids  has  already  been  fully  discussed, 
needs  no  further  notice  here. 

(J.)  Cauee^  ffiviiig  risfi  to  anile  inttatntiuition, — Any  acute  inflnnimation 
as  already  pointed  out  in  the  chapter  on  inflammation,  may  tenuiua(«  in 
gangrene,  if  the  irritant  which  causes  it  is  of  suflicient  iateusity  or  the  tissues 
upon  which  it  acts  are  of  abnormally  low  vitality. 

In  certain  forms  of  specific  infective  inflammation  gangrene  forms  the 
princi]>al  characteristic  of  the  process,  as  in  hospital  gangrene,  cancmm  oris, 
carbuncle,  malignant  pustule,  und  spre;iding  traumatic  gangrene. 

Amongst  tht^  causes,  some  are  Constitutions^,  others  ^ocal,  in  their  action. 
Those  forms  of  gangrene  are  said  to  hu  conftUutimiat  which  arise  from  obetrtic- 
tion  of  the  circulation  in  consequence  of  disease  of  the  heart  and  vessels. 
The  constitutional  state  also  fret|uently  forms  aii  important  predisposing 
cause  of  gangrene  in  cases  in  which  the  immediate  cause  is  local.  Rright's 
disease  and  diabetes  are  amongst  the  must  frequent  conditions  which  act  in 
this  way.  Those  varieties  of  gangrene  are  focal  which  arise  from  injuries  of 
all  kinds,  whether  applied  to  the  part  itself,  or  to  the  main  artery  leading  to 
it,  by  its  ligature  or  wound. 

The  forms  of  gangrene  which  arise  from  traamatic  causes,  have  already 
been  describe<i  in  previous  chapters  (see  pp.  330,  404,  401) ;  whiK'  those  that 
are  dne  to  obstructed  circulation  to  or  through  a  part,  or  that  take  the  form 
of  specific  disease,  are  left  for  consideration  here. 

(UxfiRF.XK  FROM  Arukstof  thk  Supi'LV  OF  .\rtkriai>  Bi.ooh. — Whenever 
a  part  of  the  Imdy  is  deprived  of  its  proper  supply  of  blood,  mortification  may 
ensae.  Most  cummonly  when  the  princi^ml  trunk  of  an  artery  is  obstructed, 
the  oollateml  circulation  is  sufficient  to  maintain  the  vitality  of  the  part :  but, 
should  Uiis  be  interfered  with,  gangrene  resnltA.  Indeed,  the  sudden  loss  of  a 
iai!ge  ((uantity  of  blood  from  the  system  may  occasion  the  death  of  some  of 
|»arU  in  which  tht?  cireulacion  is  naturally  most  laitguid.  Thus  Hrodie 
niates  tlie  case  of  a  drunken  man,  who,  being  bled  to  an  inordinate  extent, 
iras  seiz<^d  with  gangrene  of  both  feet. 

Obstruction  to  the  flow  of  blood  through  the  arteries  may  be  occasioned 
by  two  primary  sets  of  cau8(»s : — a,  from  wjuri/  or  operation,  ns  wound  or 
ligature  of  the  main  trunk  ;  ft,  from  di»ea*e,  as  by  thrombosis  and  embolism^  or 
by  taltijirntion^  and  aubsequent  oceUtsion  of  the  veawL     Gangrene  from  arterial 
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cuticle  separates,  and  when  pressed  u|>on  obliquely  elides  away  under  th^ 
finj^er,  leaving  the  moist  and  slijipery  cutis  exjKreed.  The  luilour  ji^THdaalty 
darkens  to  a  dull  puqilish  j^eenifih  black,  mottled  in  piil<.*hc8  witli  reddish* 
brown  spots;  and  after  a  time  an  odour  of  putrescom-e  is  evolx-cd,  verf 
commonly  with  an  emphysematous  crackling  from  evolution  of  ^aa  in  tbfl| 
ganfjrenous  tissues.  This  shows  that  putrefactive  chnnerea  have  tiiken  plACc  ioi 
the  dead  tissues.  The  dry  variety  occurs  as  a  constji^nence  of  B<)me  obatmo-l 
tion  to  the  supply  of  blood  to  the  port,  so  that  at  the  time  it  set*  in  tha' 
tissues  contain  lena  blooil  than  natural.  In  it  the  colour  is  often  at  first  of  •■ 
pale  tallowy  white,  mottled,  with  dusky  spots.  The  skin  soon  becomea  dm 
homy,  and  semi-transparent,  and  eventually  ftssumep  a  brown  wrinkkdD 
appearance,  and  the  whole  fi^mtfrcnous  part  becomes  shrivelled  and  dry  likei 
the  limb  of  a  mummy.  ] 

CoNSTiTVTioxAL  SYXFTOMji.— These  vary  g^reatly.  When  the  discuse  i»^ 
strictly  local,  affecting  a  part  of  but  limited  extent,  and  perhaf«  of  no  grest 
importance  to  the  economy,  they  are  not  very  strongly  marked.  If,  however, 
the  i;angrone,  although  limited,  implicate  important  organs,  as  a  knuckle  of' 
intestine  for  example,  marked  symptoms  declare  themselves.  J 

The  full  invasion  of  the  gangrene,  if  it  aflVot  any  considerable  extent  oq 
tissue  or  any  imp<trtant  organ  is  always  attended  with  gn'ut  deprcsHitm  t»f  tiw 
system.  The  counteuant^  is  dull  and  onxious  and  the  pnls**  feeble, (|uick,  audi 
easily  compretisible ;  the  tongne  is  brown,  and  the  lips  and  teeth  loaded  with 
sorde^.  In  moist  gangrene  the  constitutional  dii4titrbun(*e  is  aggravated  in 
some  cases  by  absorption  of  the  products  of  the  unhealthy  inflammation  from 
which  the  death  of  the  fmrt  has  resulted,  and  in  others  of  the  products  <»fi 
pntrefaction  from  the  decompc»eing  slough.  Death  may  in  fact  occnr  from  tfais' 
cause  with  all  the  symptoms  of  septic  poisoning.  In  dry  gangrene  thm 
svmptums  are  uscially  much  less  marked.  When  gangrene  affet*u  tm  iuli^nuil 
organ  tin-*  depiessinu  is  always  vury  great,  and  the  special  syroptoms  will  vaiy 
with  tlie  part  affected. 

Cacsks. — The  causes  of  gangrene  are  prBfftgjwsmg  and  immftUah.  Any- 
thing that  tends  In  lower  the  vitality  of  the  tissues  must  neceasarily  bri 
them  into  a  state  in  which  a  comparatively  slight  injnr}'  may  cause  tticir  doith- 
Thesc  conditions  have  already  b^n  fully  discussed  in  the  chapter  on  in 
mation  (p.  172  et  ha/.).  The  predisposing  causes  of  inflammation,  when 
acting  luoro  jK'werfully,  prtilispfme  to  gangrene. 

Znunediate  Caaves  of  Chingrene. — These  may  1^  divided  \h\)A  : — 

1 .  Cansea  acting  primarily  by  arrest  of  the  Circolatioa. — These 
again  bt-  dixiik-il  into  :  — 

(a.)  Arrest  of  thr  Supply  of  Arterial  lilood  to  a  pari. — This  is  a  oo 
cause  of  gangrene.  It  may  be  produce*!  by  accident,  by  ligatun*  or 
surgical  operation,  or  by  thrombosis  or  embolism  of  the  arteries. 

(b.)  (ibainuiiori  of  M*  Circulation  throuyh  a  jmrt, — This  is  ^  ' ' 
mary  cause  of  gangrene,  and  as  such  arisen  only  fVt>m  prewnr 
within,  as  from  the  growth  <»f  a  tnmour,  or  from  without,  as  in 
of  bed-sores  or  sloughs  beneath  splints.  Obstruction  to  the  i;.^ — „  .  .j 
lation  noceoarily  acoompanios  all  acute  infiammations,  and  oft<*n  fonns  an 
im[Nirt;inl  element  in  the  production  of  gangrene  ;  but  in  inflammatkia  it  it 
not  a  primary  cause,  being  secondary  to  the  danugedone  U^  the  tiMiiai  dtwct^y 
liy  the  irritant  causing  the  inflammator}'  process.  ^^| 
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(f.)  Obtsfnu-fion  to  fhr  nttum  of  Venous  Blood  from  a  pari. — This  seldom 
forms  the  srtle  caueo  of  j^an^^ne,  evt*n  when  iinpttrtant  veins  are  occluded  by 
(hromlM>si8  or  pressurtv  Aa  an  aci'**RRory  winw^,  it  fhsinently  aids  iu  the 
prodactioD  of  gangrene,  when  the  main  artery  ia  obstructed  at  tlie  same 
tinM. 

(d,)  Diminifhfid  Vis  a  Tergo  from  ertreme  rceakrutss  of  t/te  hearts  aeJion, — 
This  IB  a  powerful  accessory  cauBe  when  there  is  any  obstruction  either  to  the 
arterial  flow  or  to  the  venous  return.  It  may  result  from  extreme  debility 
from  fever  or  from  starvation.  The  ganffrene  that  accompanies  erfrot-poison- 
ing  is  auppoAed  to  be  due  partly  to  rc^laxation  of  the  veins  by  which  a  large 
i|iiantity  of  blood  is  withdrawn  from  the  circulation,  and  partly  to  weakness 
of  the  heart's  action.  On^at  loss  of  blood  may  in  the  same  way  aid  in 
produrinj^  iranirn-nL'. 

2.  Causes  acting  directly  on  the  Tissues : — 

(a.)  Traumalic  Camea. — The  production  of  gangrene  by  mechanical 
violence,  heat  and  cold,  and  canstio  fluids  has  already  been  fully  discussed, 
and  needs  no  further  notice  bore. 

(i.  I  Cautmx  giving  rijufl  to  aritffi  mHnmmation . — Any  acute  inflanunation 
as  already  pointed  out  in  the  chapter  on  inflammation,  may  terminate  in 
gangrene,  if  the  irritant  which  causes  it  is  of  sullicient  intensity  or  the  tissues 
apon  which  it  acts  are  of  abnonually  low  vitality. 

In  certain  forms  of  specific  infective  inflammation  gangrene  forms  tiie 
principal  characteristic  of  the  process,  as  in  liogpital  gangrene,  caucrum  oris, 
carbuncle,  malignant  pustule,  and  spreading  traumatic  gangrene. 

Amongst  the  causes,  some  are  Constitutional,  others  Looal,  in  their  action. 
Thofle  forms  of  gangrene  are  said  to  l>c  constitutional  which  arise  from  obetruc- 
tion  of  the  circulation  in  consequence  of  disease  of  the  heart  and  vessels. 
The  constitutional  state  also  fiwjuently  forms  an  important  predisposing 
canse  of  gangrene  in  cas**  in  which  the  immediate  cause  is  local.  Bright's 
disease  and  diabotes  art'  amongst  the  mtwt  frequent  ronditionf«  which  act  in 
this  way.  Thitsc  varieties  of  gangrene  are  local  which  arise  from  injuries  of 
all  kinds,  whether  applied  to  the  part  itself,  or  to  the  main  artery  leading  to 
it,  by  its  ligature  or  wound. 

The  foniis  of  gangrene  which  arise  Irom  tranmatic  causes,  have  already 
been  desiM-ibed  in  previous  chapters  (see  pp.  33t;,  404,  M\\)  ;  while  those  that 
are  due  to  obstructed  circulation  to  or  through  a  purt,  or  that  take  the  form 
of  specific  disease,  are  left  for  consideration  here. 

Gantjreve  from  Arreht  of  the  Sitpply  of  ABTEnr al  Blooi>. — Whenever 
a  part  of  the  body  is  deprived  of  its  proper  supply  of  blood,  mortification  may 
i^BUMt.  Host  commonly  when  the  principal  trunk  of  an  artery  is  ol>structed, 
Ibe  collateral  circulation  is  snflicieDt  to  maintain  the  vitality  of  the  part ;  but, 
should  this  bo  interfered  with,  gangrene  results.  Indeed^  the  sudden  loss  of  a 
large  ((uantity  of  bloixl  from  the  system  may  occasion  the  death  of  some  of 
thoee  parts  in  which  tin.'  circulation  is  naturally  most  languid.  Thus  Brodie 
rotates  tlie  case  of  a  drunken  man,  who,  being  bled  to  an  inordinate  extent, 
was  seized  with  gangrcne  of  both  feet. 

Obstruction  to  the  flow  of  blood  through  the  arteries  may  be  occasioned 
by  two  primary  sets  of  causes : — a,  from  inixirij  or  oft^ration,  as  wound  or 
ligature  of  tho  main  trunk  ;  h,  from  diaeas^,  as  by  thrombosis  and  embolism^  or 
by  eaUiflfaiion^  and  subsequent  ordun'on  of  Oit  fess^tL     Gangrene  from  arterial 
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obfltruction  varies  materially  in  iu  symptoma,  prognosis,  and  treaUDcnC 
accordiag  as  it  arises  from  on*^  or  other  of  these  ouues.  When  the  obitm- 
txoD  in  the  arteries  is  very  complett^,  the  gangrene  wiU  be  of  the  dxy  kxod ; 
bat  if  some  bloKl  still  find^  its  way  into  the  part,  and  if  there  is  at.  ibe  MUDt 
timo  an  in]{)ediment  to  the  return  of  blood  throuf^b  the  Teias,  th«  disMW  wM 
partake  more  or  less  of  the  characters  of  the  moist  Tarietr. 

(a.)  A  limb  gangreDons  in  consequence  of  the  Ugatnra  or  Wo-uid  of  its 
M&in  Artery,  nritbont  any  other  injary  to  the  vascnbir  system,  becomes  oold, 
feek  heavy,  and  loses  its  sensibility ;  at  the  same  rime  it  assumis  a  dnO 
tallowy  white  (?oloar^  mottled  with  greyish  or  brownisli  streaks.  Thi*  htateof 
things  is  met  with  chiefly  iu  the  lower  extremity.  In  a  short  time  tUt  pallid 
oolonr  is  lost,  the  part  becoming  brown  or  blackish ;  the  integnmcots  «(  the 
foot  become  semi-transparent  and  horny-looking  where  they  are  stnleM 
over  the  tendons  of  the  instep,  and  the  part  presents  a  shrivelled  qipemiiDe. 
This  form  of  ganjovue  may  invade  the  whole  of  the  lower  limb,  but  mmt 
commonly  is  limited  to  the  foot,  stopping  either  just  above  the  anklr,  oc  if  not 
there,  immediately  below  the  knee,  as  Guthrie  has  observed  ;  the  arrest  tektnft 
place  in  one  or  other  of  these  two  spots,  on  account  of  tlie  greater  freedom  of 
the  collateral  circulatiou  here  than  in  other  parts  of  the  limb.  If  any  of  the 
large  venous  trunks  become  obstructed  or  otherwise  implicated,  so  that  the 
return  of  blood  through  them  is  interfered  with  at  the  same  time  that  lix 
supply  by  the  arteries  is  arrested,  the  limb  generally  assumes  a  grM!«ush*Uiiv 
colour,  and  rapidly  runs  into  putrefaction.  In  some  of  these  cases  it  happni 
that  Nloughs  of  the  integument  and  subcutaneous  are«)lar  tissue  form,  altbon^ 
the  limb  generally  preserves  its  vitality.  The  treatment  of  these  fornw  of 
gangrene,  which  are  strictly  lucal,  is  described  in  tlie  chapter  on  the  Arrest  of 
Arterial  llfumorrhuge. 

(6.)  Gangrene  may  occur  from  the  arrest  f.if  the  circuhition  through  an 
artery  as  the  result  of  dism»B  of  the  eoaU  of  M«  cmh^/.  This  is  the  varistf 
that  is  commonly  called  apcmtajieous. 

Spontaneous  gunmnne  is  t(*rmed  Sexule  when  it  occurs  in  old  people  la 
oonsefjuenre  of  thu  arteries  becoming  riKid  and  tljoir  calibre  uamt««d  by 
▲U&vroma  or  Calcification  of  their  Coats.  The  iMUhology  of  tinir 
affections  of  the  arteries  will  be  more  fully  diticu«6od  in  the  diapter  flB 
Diaeaaes  of  the  hlood-vessels  in  Volume  II.  It  is  sutficicnt  hi-re  to  stale  ibn 
theae  changes  render  the  lu-teries  unable  to  maintain  the  prop^r  circulation 
of  bIfKxl  through  the  limN,  and  further  from  the  roughening  of  the  inDcr 
ooat  predispose  them  to  thrombc«is,  that  is  to  say*  to  Uie  deposit  of  fibrin  by 
which  the  vessel  may  become  completely  obliterated.  The  %-ant  of  a  do« 
supply  of  arterial  blood  in  these  cases  is  owing  not  only  to  the  diaoand  stale 
of  tho  arteries,  l>nt  also  in  a  great  measure  to  the  weak  propulsive  pover  of 
the  hearty  and  the  cousequent  feebleness  of  the  circuhition  especially  ClLtvc^b 
the  lower  Limbs.  Wlieu  the  circulation  is  so  far  ioterrupted  as  to  \onm 
the  nutrition  of  the  lijnh,  the  following  premonitory  symptoms  are  ol«Qrf«iL 
The  [Atient  complains  uf  a  sen^atiou  of  weight  in  the  limb,  with  coldaea. 
itching,  and  tin^tin^  in  the  fiiit,  and  cramps  iu  the  t-alf.  The  circulatioii  of 
the  part  is  habitaally  defective,  the  pulsation  of  the  tibials  being  aoanely 
perceptible.  In  some  cases  cutaneous  ulcerations  ensue  T>>ti«e  symplcflii 
commonly  exist  for  a  considerable  length  of  time  before  prngirne  actoaUy 
comes  on,  and  should  always  be  looked  upon  with  anxiety  in  old  peopli- 
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When   the   circnlation   beoomea   arrested   fVoni   tfie   conjoined  influenrea  uf 

diminished  cardiac  power  and  arterial  obatrnction,  gangrene  inevitattly  results. 

It  is  met  with  in  the  lower  extremities  of  people  past  the  middle  {)eriud  of  life, 

and  the  tendency  to  it  increases  as  age  advanoea. 

Senile  gangrene  may  set  in  in  different  ways.  In  many  instances  it 
commences  without  any  apparent  exciting  cause.  The  toes 
and  foot  simply  shrivel  without  auy  sign  of  local  inflammation 
and  with  but  little  coustitatioual  disturbunco.  The  i)art  that 
is  destroyed  becomes  black,  dry,  and  shrunken,  resembling  in 
appearance  the  limb  of  a  mammy ;  hence  the  change  is  often 
termed  Mununiflcation  (Fig.  386).  The  toes  often  look 
like  the  shrivelled  skins  of  over-ripe  or  suckcd-ont  black 
grapes.  This  form  of  f^ngrene  is  usually  due  tu  the  com- 
plete occlusion  of  a  previously  diseased  artery  by  thrombosis. 
In  other  cases  the  gangrene  is  the  immediate  result  of  some 

IijH  slight  inflammation  accidentally  induced,  a^  from  the  excoria- 

|fflk  tion   pruluced  by  a  tight  hoot,  or  from  a  trivial  wound  in 

Tl         cutting  a  com  or  toe-nail.     In  these  cases  the  slight  injuzy, 
II         which  in  healthy  tissues  would  l)e  harmless,  canses  the  for- 
iJ         mation  of  a  small  slough.     This  decomposes,  and  the  produols 
IM  of  pntrcfuction  acting   on  the  surronnding  tissues   give   rise 

Jw  to   a  spreading   inflammation,  which,  owing   to  the  greatly 

It  diminished  vitality  of  tlic  part,  terminates  in  gangrene,  and 

11  the   ])rocesa   thus  started   may  spread  until  it 

JA<  reaches  tissncs  of  sufficient  vitality  to  resist  its 

^"-'*  progress.  In  other  iustauces,  again,  the  disease 
is  nsbered  in  by  more  acute  symptoms.  The 
whole  foot  becomes  swollen,  (edematous,  and 
red ;  inflammation,  apparently  of  a  gouty 
character,  being  set  up  in  it.  The  gangrene  may 
at  first  affect  only  one  toe,  or  it  may  from  Uie 
commencement  involve  several  toes.  It  gene- 
rally begins  as  a  purple  or  blackish-red  spot 
on  the  side  of  one  of  the  toes,  usually  the  inner 
side  uf  tlie  great  toe  ;  this  sjwt  may  be  sur- 
rounded by  on  inflamed  areola,  and  accom- 
panied by  much  smarting  and  burning  pain  of 
1"ilt«ir.i.d'  Vi^  a  paroxynrual  character  ;  it  spreatls  hy  gra^lunlly 
otitnKtei's/  involving  the  inflamed  areola,  which  continuep 
nnmtxiato.  to  extend  in  proix»rtion  as  the  gangrene  pro- 
gre6se&  The  pain,  which  is  often  of  the 
feiost  intense  character,  sabsides  when  the  gangrene  becomes  complete. 

In  whichever  way  the  gangrene  commences  the  affection  gradnallv  extends, 
invading  perhaps  one  toe  after  another,  involving  the  iustep  (Fig.  380),  or  the 
sole  of  the  foot  and  the  heel  ;  and  unless  it  terminate  by  the  formation  of  the 

IUne  ofdemarcution,  or  deutli  put  au  end  to  the  patieufs  sufferings,  it  may 
ixtend  up  to  the  ankle  or  leg.     In  other  instances,  the  gangrene  lieing  limited 
k>  a  small  extent,  as  to  the  toes  only,  the  patient  may  recover  with  the  loss  of 
fcbo  fore  part  of  the  foot. 
Tbo  constitutional  symptoms  vary  with  the  mode  of  invasion.     In  the 


l<M«iire  of  Bune* 


9o6 


MORTIFICATION,   OR    GANORENE. 


inflamniaton*  fonn  iherv  in  uatmlly  considcmble  coDRtitntional  di^taraHP 
with  some  fev«r  at  first,  Bubsequently  sinkiug  into  marked  depreasion  with 
sabnormal  temperatnre  a«  the  (mticDt  becomes  poisoned  by  alxtoqition  of  tt« 
products  of  putrefaction  ;  and  the  disease  may  thus  oft^.'u  prove  faU!  in  from 
a  month  to  six  weeks.  On  the  other  hand,  in  the  dry  form  of  ^taQgrene,  I 
have  known  the  disease  to  continue  with  very  little  constitutional  ili^turbiore 
for  more  than  twelve  months,  slowly  creeping  on  during  that  time.  Tn  tU 
forms  of  spoutuueous  giingrene  there  is  a  marked  improvement  in  the  constltu* 
tional  state  as  kood  as  a  dlHtinct  line  i>f  demarcutiou  forms  between  the  dead 
nud  the  living  tissues. 

The  thin  skin  on  the  anterior  part  of  the  leg  at  its  middle  and  lower  third 
is  apt  to  fall  into  a  state  of  gangrene  in  old  people  as  the  result  of  very  ilighi 
injuries,  and  occasiomilly  without  any  obvious  external  cause.  In  these  ciaa 
a  bleb  forms  which  on  breaking  leaves  a  slough  which  gradually  drifo.  beconi^ 
black  and  extends  as  the  neighbonring  ports  are  killed  by  a  process  of  pAin^il 
in&ammation. 

Dutbetea  is  a  fertile  cause  of  gangrene  of  the  toes  and  feet.  It  mofl 
commouly  oocura  in  middle-aged  well-nourished  diabetics,  and  is  mHy  bK 
with  in  the  acute  form  of  the  disease  in  young  subjeetfl.  IHnbctcs  »■ 
associated  with  a  general  state  of  malnutrition  of  the  tissues,  but  it  is  pnobttMr 
that  this  alone  is  never  the  cause  of  gangrene,  although  it  favours  the  sfvtnd 
of  the  disease  when  it  has  once  started.  Cellalitis  is  especially  liaide  to  foUov 
slight  wounds  in  patients  suflfering  from  diabetes,  and  in  some  caites  Uui  ii 
the  stiirting  p<»int  of  the  gangrenous  process.  Further,  it  has  lieen  shewn  t)^ 
Billroth,  Fi-erichs  and  others,  that  diabetes  is  fref|uently  nsHociated  wilii 
extensive  arterial  degeneration.  This  is  undonht^dly  a  most  inipartftOi 
element  in  the  causation  of  diabetic  gangrene,  which  is  thus  closely  nlliftd  w 
senile  gangrene,  difTering  chiefly  in  its  greatA?r  tendency  to  spread  on  »ooo«n* 
of  the  unusually  feeble  vitality  of  the  tissues.  I^astly,  it  is  now  recogniiBi 
that  dinltetes  is  orcusionally  a  cause  of  peripheral  neuritifi,  and  this  may 
one  element  at  least  in  the  production  of  gangrene,  ftarticularly  of  tlie  slowly 
spreading  variety  which  begins  in  a  perforating  ulcer  similar  to  that  oomnras 
in  locomotor  ataxy. 

The  disease  usually  commences  with  a  large  bleb  which  forma  on  the  mdtf 
surface  of  the  foot  or  ut  the  tTid  of  one  of  the  toes.  This  blob  contains  HbvJ 
which  speedily  becomes  turbid,  and  is  surrounded  by  ii  dusky  puq»le  afwU. 
Prom  this  the  gangrene  slowly  spreads,  and  unless  the  dialtetus  can  fc* 
cheeked,  may  liipjoly  invarle  and  destroy  the  foot. 

TlLrombosis  of  an  axtery  (Pig.  '^Sr*)  occurs  only  as  a  coDsoqnenoe  of 
viouH  dineiise  of  \\»  inner  coat,  so,  nlthough  it  is  frequently  the 
cause  of  gangrene,  by  obstructing  an  atheromatous  or  otherwise  diseased 
it  is  never  the  primary  cause  of  the  disease, 

Bmboliam  is  more  fluent  as  an  immediate  cans'*  nf  gangrene.  An 
cuiIhjIus  is  a  solid  body,  which,  having  entered  the  circulation,  is 
onwArds  by  the  hlo(»d-streara  until  it  lodges  in  some  vessel  which  is  too  Bsiro* 
to  allow  it  to  pjifis.  Emboli,  if  nf  any  size,  almost  invariably  lodge  at  thr  point 
at  which  a  main  trunk  biftin-nteK  or  gives  off  a  lann;  iTfanch.  If  vtfyBsU 
they  may  pass  on  into  the  capillaries,  causing  capillary  eml>olisai.  WfcMS" 
embolus  has  lodged  in  an  artery,  a  clot  forms  upon  it,  reaching  as  bigii  ss  U« 
first  branch  above  the  point  of  obstracXion.    Fibrin  which  has  tieen  dep«a^ 
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jHvLJI.dlMBacil  |)art  of  a  Ui'irc*  Nesscl,  ur  in  w  fiiBifrirm  anenrism,  and  rctreCA- 
^iMt  #001  the  vulvcs  of  the  left  side  of  the  heart,  an*  the  most  corriraou 
soarccB  of  embolism  in  the  systemic  arteries  ;  but  occasionally  a  fmgraent  of  a 
tumonr  \v)iich  baa  penetrated  the  coats  of  a  large  artery  may  be  washed  away 
into  the  blood-stream  and  form  an  embolos. 

(Jan^ene  from  embolism  is  most  common  in  the  lower  limb^  and  tbt^ 
bifurcation  of  the  popliteal  artery  is  the  nsual  place  at  which  the  cmlxjlus 
lodges.  If  it  be  so  small  as  Uy  jjobs  into  one  of  the  tibials,  the  circulation  is 
maintained  by  the  unobstructed  artery;  and  gangrene  d<.»e8  not  *Kcnr.  Qan- 
grene  from  embolism  is.  however,  also  met  with  in  the  upper  Jimb.  In  these 
cases  the  gantrrene  develops  sudiienly.  the  whole  of  the  parts  deprived  of 
blood  perishing  simultaneously,  there  being  uo  tendency  for  the  mischief  to 
spread  ;  pulsation  ceases  in  the  terminal  branches  of  the  obstructed  artery, 
and  intense  superficial  pain  is  felt  in  the  limb,  ceasing  after  about  a  week. 
The  limb  is  at  first  pale,  but  soon  undergoes  the  characteristic  changes  in 
colour,  when  decomposition  commences.  The  gan^ene  is  always  of  the  dry 
variety.  In  the  leg,  as  Billroth  points  out,  the  fm^t  eoou  becomes  mummified, 
while  near  the  line  of  demarcation  the  parts  remain  more  moist. 
The  line  of  demarcation  foniis  iu  these  cases  immediately  below 
the  knee.  (Jangrene  from  emlwlism  may  prove  fatal  from 
«eptic  poisoning  liefore  any  attempt  can  be  made  by  naf  •"  '  ■ 
separate  the  mortified  part.  After  death,  the  atiected  \  • 
found  finnly  plugged  by  the  embolus,  above  which  is  a  dtusc 
ooagulum  reaching  as  high  as  the  next  branch. 

The  accompanying  drawing  (Fig.  .S;i7)  represents  the  bifur- 
cation of  the  common  femoral  artery  occupied  by  a  fibrinous 
plug,  taken  from  a  man  aged  32,  who  died  of  gangrene  of  the 
left  leg.  In  this  case  the  pjitient,  after  recovering  from 
rfaenmatio  endocarditis,  whilst  straining  at  stool,  suddenly  fell 
his  left  leg  tingle  painfully,  then  become  numb  and  cold.  The 
circulation  in  it  ceased,  and  gangrene  speedily  supervened, 
whicii  extended  as  high  as  the  knee.  Death  tbilowed  amputa- 
of  the  limb.    Here  there  can  be  little  doubt  that  the  suddeu 

itiou  of  gangrene  waa  the  result  of  obstruction  to  the  arterial  circn- 
bition  of  the  lower  extremity.  conB(.>quent  on  the  detachment  of  a  vegetation 
from  tbf  valves  of  the  heart*  and  its  arrest  at  the  bifurcation  of  the  femoral 
artery. 

In  addition  to  the  varieties  of  spontaneous  gangrene  just  described,  some 
other  rarer  forms  are  ocoasiimally  met  with.  Yon  Winiwarter  has  described  a 
peculiar  form  of  overgrowth  of  the  endothelial  cells  of  the  inner  coat  of  both 
arteries  and  veins  —  andaxtaritis  and  andopUabitis  prolifarana — by 
which  thi.'ir  lumen  becomes  oblitenited.  Thrombi  are  formed  in  the  affected 
vencla,  and  thei^e  l:»econ)e  organized  and  pouetnited  by  new  Tesscls,  as  in  the 
doaore  of  a  ligatnred  artery.  This  affection  is  said  to  be  caused  by  syphilis 
and  alcoholism,  and  occurs  usually  at  an  earlier  age  than  ordinary  senile  gan- 
grene. According  U)  Billroth  the  signs  of  imperfect  blood-supply  may  be 
present  for  some  years  b*?fore  gangrene  takes  place.  When  gangrene  does  set 
in,  it  is  UHually  <if  the  moist  variety.  Bxamplea  of  gangrene  of  this  variety  arc 
described  in  (*hap.  XIJI. 

Raynaud  has  deuTibed  n  rare  fonn  of  sTmmetrical  gangrene  which  attacks 
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the  fingers,  and  sometimes  the  toes.  The  premonitory  symptoms  arc  that 
the  fingers  readily  become  *'  dead,"  often  from  very  slight  exposure  to  cold, 
and  are  slow  in  recovering.  lu  the  more  advanced  c<:tiidition8  the  fingcn 
become  of  a  livid  colour,  cold  and  insensitive,  but  intensely  painful,  a  con- 
dition described  by  Raynaud  under  the  name  of  "  local  asphyxia.*'  TI»U 
may  pass  off  atler  a  few  hours,  and  the  circulation  may  be  restored,  or  a  Web 
may  form  at  the  end  of  one  or  more  of  the  fingers,  beneath  which  a  slough  is 
found  when  the  cuticle  is  removed,  or  in  extreme  cases  the  whole  ungual 
phalanx  may  become  mummified.  The  corresponding  fingers  of  the  uppositc 
hand  may  be  affected  simultaneously  or  at  a  later  period.  The  affection  is 
m4>st  common  in  women  between  IS  and  SO.  It  resembles  severe  chilblaiai 
in  some  respects,  but  differs  in  the  intensity  of  the  patn.  the  character  of  tbe 
gangrene,  and  the  age  of  tbe  patient.  In  some  i*ecorded  cases  there  tias  be«n 
a  history  of  ague ;  it  is  occasionally  associated  with  paroxysmal  ha,*mo- 
globinuria.  It  is  supposed  to  be  due  to  vaso-motor  disturbance  coiisct|nuot 
npon  central  mischief  situated  in  tbe  cord  ;  but  its  pathology  is  uncertain. 

Oangrena  &om  Venous  Obatraotion. — Obstraction  to  tbe  veins  by 
pressure  or  thrombosis  is  scarcely  ever  the  sole  cause  of  gangrene  ;  but  if  at 
tbe  same  time  the  main  aitery  is  occluded,  as  when  it  and  the  vein  arc  com* 
pressed  together,  or  when  the  femoral  vein  is  wounded  accidentally  at  the  time 
when  the  artery  is  ligatured^  mortification  is  especially  apt  to  take  place. 
Gangrene  from  this  canse  is  always  of  the  moist  kind,  attended  with  much 
oedema,  disroloration,  and  rapid  putrefaction  of  tlio  jmrt. 

Gangrene  £rom  arrest  of  the  Circnl&tion  by  Strangnlatioa. — A 
part  is  often  pur|K)fiely  strangled  by  a  Surgeon  in  operative  protx-durcH  ;  or 
its  circulation  may  in  this  way  be  aiTested  as  the  result  of  certain  accidents 
or  diseased  conditions.  (See  p.  H13.)  In  either  case,  the  strangulation  acts 
by  stopping  more  or  less  completely  the  whole  of  the  circulation  thn^mgh  tlic 
|iart.  If  the  strangulation  be  sufficiently  aevere,  it  may  kill  the  tisanes  out- 
right :  for  instance,  when  a  Uffivus  or  a  pile  is  tied,  all  flow  of  blood  to  or 
from  the  part  is  suddenly  arrested,  and  its  vitality  is  destroyed,  the  tisnte* 
that  have  been  strangled  shrivelling  and  separating  by  oloeratiim  along  the 
line  of  ligature.  Wlieu  the  strangulation  is  not  so  severe  as  this,  great  am^^ 
gestion  ensues,  consequent  on  the  amount  of  blood  sent  into  the  part  being 
greater  than  can  est:ape  by  the  veins,  which  are  more  affected  by  tbe  con- 
stricting force  than  the  arteries ;  the  part  strangled  becomes  dark  and  con- 
gested, and  effusion  takes  place  into  its  tissue.  If  it  be  a  superficial  part, 
blebs  arise  on  the  skin.  .\s  the  part  swells  the  compression  of  the  vwwoIb 
becomes  more  powerfnl,  till  finally  the  flow  through  the  arteries  is  arrested  M 
well  as  that  through  the  veins  ;  the  circulation  is  completely  stopjied,  and 
thus  sloughing  arises.  All  this  we  find  in  the  constricted  gut  in  a  strangulated 
hernia. 

Oftngrene  %m  a  termination  of  Inflammation.— It  has  alraad^  been 
|Kiintcd  out  (a'e  the  chapter  on  Intlumniatiuit)  that  all  the  causes  of  inSam* 
mation  are  agents  which  tend  to  lower  the  vitility  of  the  parts  upon  which 
chey  act,  and  that,  if  acting  with  sufficient  intensity,  they  bring  the  prucoss  of 
infiarnmation  to  an  end  by  killing  the  tissues  upon  which  they  aft:  exerting 
their  influence.  The  effect  producc<l  by  an  irritant  is  dependent :  fi«t»  on  the 
inteuHity  of  the  irritant  itaelf ;  secondly,  in  many  cases  on  the  duration  of  its 
action ;  and  thirdly,  on  the  power  of  resistjinoe,  or  in  other  wordsy  on  the 
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Titalitj  of  the  tistsucs  opon  which  tt  is  actiD^^.  Thus,  to  take  an  example,  a 
moAtard  p1asu*r  if  applied  fur  a  short  time  ou  a  healthy  part  causes  simple 
intlammatiHn  without  destruction  of  tissue  ;  if  it  be  of  sufficient  strength  and 
be  kept  on  a  lon^^er  time,  it  will  cause  death  of  tlie  skin  upon  which  it  is 
actin?.  Supposing  it,  however,  to  be  applied  to  the  akin  of  a  part,  the  vitality 
of  which  is  lowered  either  by  constitutional  causes  of  mal-nutrition,  such  as 
diabetes  or  Bright'a  disease,  or  from  local  interference  with  nutrition,  or 
from  defeneration  of  the  arteries^  sloughinu:  maj  result.  It  has  also  been 
pointed  out  that  an  irritant  of  sufficient  intensity  causes  arrest  of  the  circula- 
tion, by  staais,  iu  the  tl*bbc1s  of  the  part  upon  whi(?h  it  acts,  ami  that  this  con- 
dition, unless  relieved,  must  tenninute  in  gangrene,  I^astly,  all  acute  infliun- 
mations  are  attendee!  with  mi^^tion  of  leucocytes,  with  abundant  coogulable 
exudation,  which  dit^tends  the  lymph-spaces,  and  presAes  on  the  vessels  of  the 
inflamed  part,  thus  still  further  impeding  the  circulation  through  it.  In 
gangrene  as  a  termination  of  inflammation  tlicrc  are  thns  three  causes  involved  : 
first,  the  direct  injury  done  to  the  tissues,  inchxling  the  walls  of  the  vessels,  by 
the  irritant  which  causes  the  process  ;  secondly,  obstruction  to  the  circulation 
from  within  by  stasis  ;  und  thirdly,  ol>6tniction  ftom  without  by  the  pressare 
of  the  inflammatory  exudation. 

The  relative  part  taken  by  those  different  causes  varies  in  difllerent  forms  of 
gangrenous  inflainmatiun.  lu  some  the  irritant  that  causes  the  process  is  so 
powerful  in  its  action,  or  as  it  is  more  commonly  expressed  in  otinical  lan- 
guage, the  intensity  of  the  inflammation  is  so  gR>at  as  to  kill  the  part  almost 
directly,  however  healthy  its  texture  or  sound  the  constitution  of  the  patient 
may  be.  More  commonly,  however,  it  is  not  so  mnch  the  aotoal  as  tlie  relative 
intensity  of  the  inflammation  that  destroys  the  part ;  there  being  some 
debility,  local  or  constitutional,  by  which  the  resisting  power  is  lessened- 
Thus  gangrene  arises  especially  in  ]>ersons  whose  tissues  have  degenerated  in 
consequence  of  old  age,  defective  food,  or  habitual  intemperance.  It  is 
remarkable  to  observe  what  slight  injuries  will  indnce  gangrenons  inflamma- 
tion under  these  circumstances.  The  nature  of  the  tisane  also  cxerci.ses 
considerable  influen(!!e :  thns  areolar  tissue  and  fascis  slouj^b  more  readily 
than  the  skin  or  muscles,  whilst  the  proper  tissue  of  glands  is  seldom  affecttnl. 
As  a  nile,  the  least  vascular  tissues  slough  most  readily.  The  pressun^  of  the 
exudation  exerts  a  marked  influence  in  many  forms  of  spreading  gangrenons 
inflammation  of  the  areolar  tiasne.  Thus  in  phh^monons  erysipelas  free 
incisions  may  avert  the  danger  of  sloughing  of  the  skin  and  subcutaneous 
tissue  by  relieving  tension  and  allowing  a  ready  exit  for  the  inflammatory 
exudation. 

(Jangrene  may  form  the  tennination  of  inflammation  arising  from  simple 
mechanical,  physical,  or  clicmical  irritants.  It  is  then  loealiKcd,  and  has 
little  tendency  to  spread  l>eyond  the  area  directly  injured.  It  is  much  more 
frequently  mot  with  us  a  characteristic  feature  of  certain  forms  of  infective 
inflammation,  as  iu  phlegmonous  eryai^Hilas,  sloughing  phagedena,  hospital 
gangrene,  spreading  gangrene,  cancrum  oris,  or  malignant  pustule.  The 
special  features  of  infec^tive  inflammations  have  been  already  pointed  out 
(p.  183  0/  M^.).  In  the  gangrenous  forms  of  iufecti^'e  inflammation,  death  of 
jhpJnBues  may  be  due  directly  to  the  intensity  of  the  virns,  as  in  hospitAl 
'pi^vne,  in  which  the  purta  are  destroyed  as  if  by  the  action  of  a  [»owerful 
caOBtic  :  or  to  the  disturbatioc  of  the  circulation  by  the  extent  and  ahnndance 
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iii  the  exudation,  us  iu  phlegmonous  emipelaci,  in  vrhich,  if  iVee  venc  bo  pro- 
vided uud  tension  reheved  bj  incision,  the  death  of  the  imxxe.  may  be  pro- 
vented.  Some  forms  of  pingrenous  inflammatiim  arc-  intensely  contu>:icjus,  «• 
hospital  gangrene  ;  others,  as  malig:naut  pustule^  are  comnitinioalilf  soh^ly  by 
inoculation  ;  and  others  again,  as  euncrumons,  altliongh  liavin^r  tlic  chamilvn 
of  an  infective  iuflammationr  are  not  capable  of  being  carried  from  one  pattent 
to  another. 

Gangrene  consequent  on  inflammation  is  of  the  moist  or  acnte  kind,  lieini! 
always  connected  with  a  retention  of  bUiod  in  the  part  aftwtwl.  We  mu^ 
regard  it  as  impending  in  a  jiait  tliat  lias  become  inflampd  from  injury  or  olhrr 
cause,  if  we  find  that  the  redness  biH^omes  of  a  dusky  or  purplisli  hue  ;  that 
bollsD  filled  with  dark  fluid  rise  upon  the  surface  ;  that  tiie  sweUiug,  at  first 
hard,  tense,  and  brawny,  becomes  of  a  pulpy  or  doughy  ohumcter  ;  ihal  the 
pain  is  of  a  dull,  heavy,  or  burning  kind ;  and  that  the  temj^eniture  of  the 
part,  at  Hrst  greatly  increased,  gradually  sinks.  AVe  kaiow  that  gangrene  faai 
taken  place  when  there  is  a  total  loss  of  the  sensibility  of  the  part,  even  t4> 
pricking  or  pinching ;  that  the  motion  of  the  part  itself  ceusea  ;  that  its 
colour  changes  to  a  peculiar  mottled,  purplisli-red,  or  greenish-black  hoc, 
unlike  anything  else  in  the  body;  and  that  the  tempcnitare  falls  to  a  level 
with  that  of  the  surr^muding  air.  There  is  likewise  an  extremely  offeniiTi 
odour  evolved  difl'ering  from  that  of  ordinary /w«/-wK/r//OT*  de<!Oini>osition. 

The  Consliiutumal  Sympiatns  are  always  those  of  fever,  with  marked  d<?prD»- 
siou,  often  assuming  the  character  of  septic  poisoning. 

Arrest  of  <;a>*geene. — Certain  forms  of  gangrene  ooosequcnt  upon  iu* 
fective  inflammatory  processes  have  a  tendency  to  extond  indefinitely  until  ibe 

patient  succumlts  to  the  disaisi*.  In  all 
forms  of  spontaneous  gangrene,  aod  in 
that  due  to  direct  injury  to  the  tiaott, 
the  progress  of  the  mortiticution  it  to 
most  casefl  arreeted,  and  the  dead  pwtt 
arc  separated  from  the  living.  When 
the  gangrene  reaches  a  part  of  whicli 
the  vitality  is  too  great  to  be  destroyed 
by  the  operation  of  the  causoa  which 
have  produ4'ed  doath  in  the  tiwoa 
beyoudf  a  lis&e  of  demajreatloa  » 
formed.  The  proceu  by  which  the 
separation  of  the  dead  from  tho  liviiig 
tissues  is  accomplished  has  been  fully  descril^ed  in  the  chapter  on  I'lc^ntioo 
(see  p.  271).  The  dead  parts  are  not  thrown  oft'  merely  by  disinCf^piition,  but 
by  a  vital  procesa,  that  of  ulceration,  occurring  in  the  living  tiasQ».  The 
line  of  ulceration  is  termed  the  line  of  aepar&tioii,  and  extends  along 
the  extreme  margin  of  tho  living  tissues  (Fig.  it,s^t). 

This  process  of  separation,  commencing  at  the  cilge  of  the  filoaicb,  tlonrij 
extends  downwards  to  the  whole  depth  of  the  gangr&ne  ;  if  thia  affect  Um 
entire  thickness  of  the  limb,  tlie  ulceration  will  find  it£  way  Munpleto^ 
acroes  it.  If  the  slough  be  more  su|)erficial.  the  ulceration  tateiids  beDeaiii 
it,  and  detaches  it  gradually.  The  line  of  separation  is  usually  obLiqiiB,  tfe 
soft  part«  being  first  divide<l,  and  the  hard  tissues  tlien  ulceratvd  thrtwffa, 
until  the  ligamentous  or  osseoofl  structures,  which  are  aiowly  acted  i^oo. 
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arc  severed.  As  the  ulceration  extends  across  the  limb,  tlic  largest  arteries 
and  reins  arc  cut  througb  bj  it,  wltliout  the  oc:currence  of  haemorrhage, 
owing  to  the  thrombosis,  which  blocks  tbciii  from  tlic^  line  of  sepMirution 
to  the  nearest  large  collateral  branch  above  it.  The  iK»riod  required  for 
the  detachment  of  gangrenous  parts  varies  according  to  their  extent.  Small 
sloughs  may  be  detached  in  a  few  days,  whilst  many  weeks  are  required  for 
the  separation  of  a  limb.  The  action  is  most  rapid  in  srift  vascular  tissues 
and  in  young  subjects.  After  the  separation  of  the  giingrenom*  i>art,  a  more 
or  leas  irregular  uleentted  surfuue  is  lefl,  which,  if  not  too  exteusive,  aud  if  the 
patient's  reparative  powers  are  in  a  favourable  state,  will  cicatrise  by  the  same 
process  as  ordinary  ulcers. 

Diagnosis. — The  diagnosis  is  readily  made  when  gangrene  is  fully  deye- 
loped ;  bni  in  the  early  stages,  before  it  is  positively  declared,  it  is  not 
always  easy  to  determine  its  existence.  The  ecchymosis  and  discoloration  of 
a  bruise,  the  collapse  and  liridity  that  rtsuli  from  cold,  or  the  dark  purple  hue 
oocasioncd  by  long-continued  congestion,  roay  readily  be  confoumled  with  im- 
pending gangrene.  In  these  cases  of  doubt,  the  Surgeon  should  not  be  in  too 
great  a  hurry  to  pronounce  an  unfavourable  opinion,  aud  still  less  to  act  upon 
it ;  for  not  uncommonly  parts  of  the  body  which  have  to  all  appearance  lost 
tbeir  vitality,  may,  uudur  proper  treatment,  regain  it. 

Prognosis. — The  prognosis  as  to  the  part  itself  is  always  had ;  though 
occasionally,  when  gangrene  has  not  been  fnlly  established,  partial  recovery 
may  unexpectedly  take  place.  »So  far  as  the  life  of  the  patient  is  concerned, 
much  will  defteud  on  the  canse  of  the  aflection,  and  on  the  age  and  strength 
of  the  individuiil  ;  at  advanced  jjorioda  of  life,  and  in  a  feeble  state  of 
system,  the  result  is  always  nnfavoui-able.  Also  whilst  the  gangrene  is 
spreading,  the  prognosis  is  bad,  as  it  is  impossible  to  say  where  the  morbid 
process  may  stop  ;  but  when  a  "  line  of  demarcation  '*  has  formed,  indicating 
the  poBsefision  of  a  certain  vigour  of  constitution,  the  principal  danger  is 
overf  and  the  result  will  depend  on  the  strength  of  the  patient,  and  the 
support  that  can  be  given  during  the  processes  of  separation  and  of  repair. 

Tbeatji(£XT. — As  gangrene  proceeds  from  a  great  variety  of  causes,  it  ia 
QfidKkt  that  no  one  plan  of  treatment  can  be  nniversally  applied ;  and  it 
tiBDDiee  neccflsary  to  nunlify  our  therapeutical  and  operative  measures,  not.  only 
according  to  the  caase  of  the  disease,  but  also  with  roferenfjc  to  the  constitu- 
tion of  the  patient,  and  to  the  stage  in  which  we  meet  with  the  gangrene ; 
and,  indeed,  it  often  ivquires  great  experience  to  accommodate  the  treatment  to 
the  varj'in^^  phases  of  the  disease. 

The  CoBstitntioiial  Treatment  of  gaugrene  is  of  the  highest  importance, 
more  especially  in  the  spontaneous  forms  of  the  affection.  It  has  three 
principal  aims:  1.  To  remove  Oie  cauM  if  possible,  and  thus  to  arrest  tk0 
gan^mut,  2.  To  support  Die  /towers  of  the  sysUm  during  ihs  process  of  tht 
separation  (f  the  dead  tisnies ;  and  ft.  To  IrjtHm  the  trriiabtlitt/  of  the  ftrrvowf 
gyttem. 

1.  In  atti'mpting  to  removt^  th^  cofiMUuiioTuil  catute  vie  must  l)car  in  mind 
that  constitalionai  t!ouditionB  most  commonly  act  only  as  predisposing  causes 
of  gangrene,  the  death  of  the  part  being  determined  by  some  local  affection. 
The  constitutional  conditions  which  predispose  to  gangrene,  such  as  want  of 
food,  diabetes,  Bright's  disease,  fevers,  feebleness  of  the  hearths  action,  or 
general  arterial  degeneration,  are  all  associated  with  debility.      Depreanng 
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r^mfMlicH  niuKt  therefurc  \)t  avoided  evrrn  in  the  inflamnmtoiy  forms  of  tiw 
Afft'Otiun. 

Indummiilory  fcvrr,  liowtviT  Iii^rh  it  nmy  1)G  in  the  vm\j  «ta^e«,  ntpidlr 
(^vi»4  wity,  lifter  LTiin^rcnc  lifui  ftet  in^  to  ftyui]itom8  of  lui  imthruic  type.  It  is 
only  Iwfor*''  thi'  ocnirn'tKro  and  during  thr  Hprcad  of  g:iiiijpx*nt!,  that  the  o»c  of 
towurin^  ruTiiudJcH  could  poMihIy  In;  Hng^c-Htcd  ;  for,  when  once  gnngrene  hm 
oeftMid  to  extend,  hftwevor  high  the  fever  may  have  been  that  acoomjtanied 
\tM  profrrtwM,  all  (Ik*  [K>W(i'ii  of  the  conHtitutirm  will  U*  required  to  maintain  0$t 
proc«M  of  acparntion  <>f  tho  olouKhe,  if  thoy  bo  fxton^tivo  and  deep.  Venete^ 
tion  Ih  never  refpiir-d  in  any  furm  of  jjangrenouH  inflaninmtion.  In  l!»e  foru 
of  (ftt'*Kr*'"o  i-on«t'i|uont  upon  8|)ecifii!  infective  intlainmution,  however  acnte 
th«  ptymptftmn  inny  be,  depiction  is  never  ncccflsary.  It  would  only  render 
the  timuoN  lum  able  to  withHtand  (he  efTccts  of  the  apecific  irritHUt  which  is 
caiiiiiM^  the  procerv.  In  all  intlumniatory  forms  of  gangrene  tlie  diet  nbonld 
be  li^lit  l>itt  nntritiona ;  and  the  ]>atient  should  l)e  put  to  bod,  with 
the  altV*ct<-<l  part  elevatbil,  and  in  many  cjiees  n  brisk  purgiitive  at  tlie  com- 
mencernont  of  the  treatment  enableA  him  to  Cake  his  food  better.  A«  cbe 
diiiea<u*  advanccn  nuM  tonicn  nmy  ite  jtivcn,  «nd  in  the  later  perioda,  when  the 
ootiMtitutiimal  Nynif^tnniR  brcon)e  aHthenic.  stimulnntfl  should  be  admlniiitmiL 
The  bewt  KtimnlimiH  nrr^  wine  nr  porter,  aooonlini;  to  the  patient's  hnbita  of 
lifii  \  and  thefte  Nhould  1k>  ^riven  in  oonibituitiun  with  nourishment,  so  as  not 
merely  to  niisn  the  puNe,  hut  to  pnxiuce  a  more  ])crmanent  t<mic  intinenee  on 
the  Hydtem  ^^nendly.  If  much  depression  oci'ur,  the  medicinal  atimulanu, 
itapi'cially  ether,  ammonia,  and  ctiniphtir,  are  of  material  service.  The  onlr 
lonicA  that  aiv  of  much  vulue  hcrx^  are  the  preparations  of  cincLima  bark 
luid  80U1V  of  the  vegetable  bitters,  lijt  i^vniian  and  <;ascnrilla  :  and  though 
tho  spt^ific  virtues  that  were  fonncriy  attril»uted  to  them  can  no  long«r  be 
aot4>rded,  yet  when  they  do  not  irritate  the  stomach,  they  are  of  unqaeNtionable 
•urviev  in  oomtiaiini;  tho  asthenic  symptoms,  and  improving  the  digvstivr 
powcTVv  In  theae  oaaes  I  look  upon  cinclionn  hark,  in  combination  with 
chlorate  of  |M)(ik3ih  and  ammonia,  as  of  unddubted  value. 

Ah  a  gtiAxi  jHirt  of  the  eninfttitutional  die^urbauce  in  mart  ramii  is  doe 
to  (ho  absorption  of  the  prvMhiots  of  putrefa^'tion  from  tha  dnad  tianiBL 
maeh  oan  tie  done  to  relieve  the  symptoms  by  the  efficient  local  iwe  of 
aiu>    ' 

I  lie  proper  emptojment  of  means  calculated  to  ramove  tbeooMli- 
tQtkmat  oauee  (^ibe  gaagnoe,  the  ayalnM  mutt  y  $upimrM  ^ftmni  ikt  dbMK 

vmwmrj  tor  the  aeparalion  of  the  taortifird  paita.  Dning  thie  pcziod,  Um«« 
\t  \cm  fevw  b«l  mors  debility,  and  atimu'ei  tooios  and  ilinalaiita  cm  bs 
borne  t  but  ««  ebould  be  catvfUl  not  to  onntinnIal«  the  paHenl.  Ob  tftda 
point  it  »  axmoMly  difltaU  lo  hj  down  any  preene  raW ;  every  poaiUe 
vaiiity  at  t<t  the  qMali^  ukl  qaahi/  of  food  and  stimnlaftt  baiag  xw|aind  by 
difbreat  individitahL  TW  aafiM  gviika  an  the  lUt*  of  the  pdbt  aad  taafw : 
Iff  Umj  impcvre,  the  mceoa  eoD^loyed  eerea.  At  the 
mmmxm  ibonM  be  mxM[fy  atleodad  to;  cleealmeM  aad fna 
wMfc  the  aboadMrt  qae  of  dkiafcrtMH^  mn  of  the  tut  iiwuiin. 

X  TbathiidlBdkaatioek.UMof  iMMMf  MeirrataMi^y'iW 
ahraya  ea^wnpnaie,  A»d  whkh  n  partly  owinj^  to  the  mrttitt  of  the  piia,  and 
paitly  to  the  Jataa  aad  dipiwaid  liate  of  the 
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oat  by  the  ndminiRtratioii  of 


i\  ftlthotitrh  this  <lniK  niuY  not  m*t  n«  a 


I 


opium 
Bf>ecilic,  08  r<ttt  sn{i(>09e(],  yut  ic  many  cum:^,  and  c«f>ot*m!ly  in  tl»u  irancrvnc 
uf  the  toes  ADd  feet  of  old  people,  it  is  undoubte<ny  a  n'mwly  of  <  ■*t 

valae.     A  f^in  of  8ol)d  opium  may  ndvanUkgeoiiKly  U*  ndmini^i'  ry 

sixth,  eighth,  ur  twelfth  luitir,  a^rordiii^  to  tho  effect  which  it  \a  fuoud  to 
produce;  cure  Lteirig  taken  that  tlie  bowels  do  not  become  conlinod.  The 
hiccup,  which  is  often  depreeeiu^,  is  t>e8t  remiilied  by  the  admini^trutioti  of 
spirits  of  chliirufonn  and  camphor.  The  etlect  of  opium  in  diabi^ir  puiKfene 
is  ofteo  mo»t  tftrikiii^.  It  muBt  be  given  in  the  lur^rest  umount  the  putivnt 
can  bear»  and  in  most  oases  as  soon  as  Uic  iNitient  is  fully  under  its  influonco, 
the  pro^re^^  of  the  diseiise  ceases. 

Xrf)cal  Treatment. — Gangrene,  when  thretitening  ns  the  redtnh  of  inflam- 
maticm,  may  nlten  be  prevenU^d  by  free  incision**  into  the  inflamed  and  teuHc 
tissues.  I'unoLures  are  not  surticimt,  but  fVee  incisions  two  or  thriMi  inchen 
Jou'c,  should  lie  made,  which  by  gapini;  widely  allow  the  cscaiM!  of  blotxi  and 
other  fluids,  and  (bus  etTectually  relieve  the  veRsi'lH  and  tiie  tittHues.  This  la 
more  especially  the  case  where  there  is  much  hMHw  areolar  timtue,  us  in  tbu 
{lenis  or  scrotum ;  or  indeed  in  any  jmrf  in  which  miiuh  tvnsioii  i-eAiittH  from 
the  inflammation.  The  relirf  a/  local  fmsion  is  <if  the  lirwt  importuutf  in  case* 
of  iaflammatioa  threatening  to  terminate  in  gani^rene,  Uy  a  fret*  incision 
tlirough  the  structures  so  utfected,  an  in  phlei^monoua  erysipelas,  not  only  may 
the  vitality  of  the  affected  tissues  be  preserveil,  Imt  the  extension  of  i;angreno, 
if  it  have  already  Het  in,  may  t>c  arrested,  and  thr  connttitutional  disturbance 
at  once  k-8t<ened.  By  incision,  also,  irritating  etViisions  and  infiltnitiunH  are 
discharged,  aud  thus  ime  cause  of  sloui^hin^  is  removc<i. 

In  the  uou-inthimmatory  fonn  vf  the  diacajse,  uh  HO<m  as  it*  is  evident  that  a 
part  is  about  to  bei-ome  gangrenous  it  should  be  curcfutly  wnMhud  with  warm 
carbolio  acid  lotion  (1  in  40).  This  solution  is  not  of  sunicH.nt  strintctli  to 
cause  any  irritation  of  the  nnbrokun  skin.     Having  thus  rendered  iIk-  nurftioe 

■  as   far  as   possible   aseptic,  the   whole   lintb  should  lie  thickly  wrapped    in 
salicylic  wool,  or  it  may  be  sprinkled  with  iodoform  ami  uftcrwunls  covered 
with  iodoform-wool.     By  this  treatment  offenflive  decom|R«itioD  may  often 
be  prevented.     Carbolic  acid  dressing  should  not  lie  upplicrl.  hm  l\iv.j  an?  too 
irritating  and  might  cause  extension  of  the  iniKchief.     The  dn'Min;f  should 
not  be  disturbed  unless  the  smell  indicates  that  decomposition  ia  taking  [ilaoc^ 
beneath  it.     Al  a  later  »;tage  the  same  treatment  um^  be  continued,  or  thif 
parts  tliat  are  alt^eady  gangrenous  may  be  envelofied  in  lint  soaked  in  warm 
solntions  of  carbolic  acid,  Uirio  acid,  chlori^k  of  xine,  or  crenMiO.-,  or  they 
maybe  dusted  with  charcoal  powder  and  covfrc<]  with  a  layer  of  wadding.    No 
K    ponlti(H*s  should  l>e  applied  if  the  xioughs  Ix'  large,  for  hriit  and  inoiMture 
I    iuksten  decomposition.     7'/*^  u/KtrotUm  of  iht^  shitghM  should  Im;  left  as  njuoh  ss 
^■jpOMiblc  to  nature.    The  vitality  of  the  tissues  in  the  proximity  of  and  abov« 
^^  tbe  line  of  separation  is  very  low,  and  may  n;adily  Ut  destroyed  by  any  (ipera- 
live  int«!rfereDce.     Hence  no  attem{»t  should  Ite  made  to  remove  MiouglH  BOi 
alreaiiy  scjurated,  nor  should  stimuh&nts  be  applied  to  tiie  living  tivues.     It 
matters  little  wliat  is  done   to  parts  already  dead,  which,  when   liMjMmed, 
may  be  ctu  away ;   but  we   most  not  meddle  with   those  that  are   liring* 
Hamorrhage  seldom  occotb  before  the  eepantion  of  the  sloogbs,  but  then  is 
always  danger  of  its  Imfificning  during  that  procew.    If  it  occur,  pressors  or 
Ibe  nctaal  cautery  will  be  found  tbe  bw  raeaas  to  arrOK  it ;  and.  if  tliese  &I], 
VOL.  t.  as 


I 


yi4 


MORTIFICATIOy,   OR    aASGR£NE. 


ligature  of  the  arterr  higher  np  the  limb,  or  ampntation  when  prActii^vbU. 
might  be  required. 

Pfirtfi  tliat  arc  quite  <]ea<1,  but  that  do  not  readily  separate,  such  M  tondoiM^ 
ligumcDts,  uud  bones,  may  be  eut  through,  and  thus  miiUT  weeks  or  monthi 
saved  in  their  separation.  It  may  oooasionally  be  neoGflBary  in  doing  tfaLi  ta 
enuroueh  \m\  the  living  tisBues ;  this  should  be  done  as  carefully  and  u 
sparingly  as  posfiihle,  for  reasons  already  stated. 

The  line  of  separation  should  lie  dressed  with  some  mild  -  ' 

ointment,  in  order  to  keep  the  surface  clean  and  U)  preven; 
aeptip  dischargeH.     If  sloughs  do  not  readily  separate,  thn    i,  -..li     ■    i'  -  . 
either  pore  or  diluted  with  yolk  of  egg,  or  very  dilute  nitric  acui  ui. 
lotions  are  usefnl  ajtplications.      After  the  separaiion  of  the  fil<M 
ulcerated  surface  must  be  treated  on  general  principles. 

Having  thus  briefly  considered  the  treatment  of  gangrene  in  general,  \t\ 
remains  to  indicate  certiiin  special  points  in  the  treatment  of  the  most  im- 
portaitt  varieties.     The  question  of  Amputatioii  in  cases  of  gangrene  nf  the 
limbs  is  of  great  importance  to  the  practical  Surgeon,  and  requirci  oor 
attention. 

In  the  treatment  of  total gatyjrmf,  such  aa  that  following  serepe  iDJary,  it 
is  a  general  rule  to  amputate  Ix-fore  the  occurrence  of  the  line  of  demarcatloti. 
There  are,  however,  two  exceptions  to  this  rule  ;  viz,,  gangrene  from  frott- 
bite,  and  that  from  severe  burns.  In  these  injuries  it  is  Iwtter  to  wait  for  lite 
formation  of  the  line  of  sepai*atiou,  und  then  to  fashion  the  Btwnp  juatAbon 
it  as  the  circumstances  of  the  case  may  require.  The  rule  of  early  ampntjitiob 
also  applies  to  cases  of  gangrene  resulting  from  wound  or  ligiilun  •crt. 

The  question  of  au»pntation  in  those  forms  of  ganr^rup  i  ,  .-.i  m 
KpfrifW  in/ecftrf  jn'oressen^  as  phlegmonous  erysipelas,  spreading  traaroalic 
gangrene,  or  hospital  gangrene,  will  be  fully  considered  with  tbow  dincMf 
Such  operations  often  give  the  only  chance  of  life,  but  their  raalta  «i*  on  Uir 
whole  very  unfavourable,  tht'  jmtient  usually  sinkint!  from  a  n*<'nrn-orr  of  |1m 
diaease  in  the  stump,  or  from  the  consiitutionul  disiurlHiuce  that  hud  previoorfy 
aet  in. 

lu  sjwntftnrfttut  ijaugrem  from  disease  nf  the  nrterica,  it  waa  imtfl 
recently  a  golden  rule  in  Jiurgery  ;iever  to  amputate  until  the  line  of 
sepanuiou  hiid  formed,  and  not  indeed  until  the  ulceration  had  e.\tended  » 
det'ply  into  the  tisHUes  that  there  was  no  chance  of  the  gaugreue  iU'erlfspiDg 
the  harrier.  This  i*ule,  which  was  founded  on  the  fact  that  it  may  be  impc*- 
aible  in  such  cases  to  determine  to  what  height  in  the  limb  the  <_•■"•. -r^---  wilX 
spread^  was  justified  by  the  excellent  results  often  obtained.     lu  i  tlm 

plnn  of  treatment  means  must  be  taken  to  maintain  the  pntientV  -  :  u_:\,  \v 
the  administration  of  tonics,  uouriHhing  food,  t&e..  during  thi-  i'l'-tjv^  -^ 
sepanition.  As  soon  as  all  the  soft  parts,  exrx-pc  the  ligament2i,  havt*  bci^n 
ul('«ntted  through,  thf  ntortitied  jwrt  should  be  separated  by  cutting  Uirjagh  ^ 
the  R'maining  o(«eou6,  ligamentous,  or  tendinous  structures,  and  then  m<miu  H 
should  lie  taken  to  fashion  the  stump  that  has  htX'n  formed  by  nstore.  In 
some  cases  this  will  he  sutlir'iontly  regular  to  SL-rve  every  luefttl  pUfptae 
after  it  has  eicatrir.ed.  In  most  instana-H,  howerer,  the  stiunp  i»  more 
irregular  and  unsightly  {ai  which  Fig.  881t  ia  a  jpood  illuftnuion):  and 
the  bctnea  protrude  to  such  an  extent  that  it  is  nififmnrj.  iu  (Mite  U>  ^v«« 
the  patient  a  ubeful  limb,  to  amputate  through  tho  faoe  of  Uio  rtampv  ^fl 
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iTiiffher  up.  All  this  must  be  left  to  the  discretion  of  the  SurKcoti ;  bat  no 
procc'duivs  of  this  kind  should  be  undertukfii  until  the  patient's  atrengtli  haa 
been  restored  Bulliciently  to  bear  the  operation. 

The  te<lious  process  of  separation  of  the  gangrenous  part  is  however  by  no 
means  devoid  of  serious  risk  to  the  patient,  and  thus  it  has  come  about  tliat 
ttttetupts  have  been  made  to  hasten  the  cure  of  such  ca«e.4  by  amputation 
through  a  part  of  the  limb  in  which  the  circulation  apiHiMrs  to  l>e  still  active. 
Tliia  meth<xl  of  treatment  will  be  cousiden;d  in  connexiou  with  senile 
gaitgrene,  in  which  it  has  been  fullowed  by  excellent  rcsulcs.     In  a  remarkable 
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recorded  by  Pearce  Gould  of  Rymmetrical  gangrene  of  both  feet  from 
lerative  disease  of  the  arteries  and  veins  amputation  was  BocceasfuUv  per- 
formed through  the  knee-joints  before  a  line  of  demarcation  had  formed. 

In  gangrene  from  emhoUam^  the  amputation  may  a-^  a  rule  be  fwrformed  at 
au  early  period,  provided  the  patient'H  geneml  eondition  is  such  jls  to  justify 
the  operation,  hut  it  should  not  tie  undeitaken  until  tlie  supply  of  blond  to  the 
tiasaes  immediiitely  above  the  gangrenous  parts  is  fully  restored,  and  a  distinct 
line  of  demarcation  has  formed,  close  to  which  the  incisions  may  safely  be 
rarried. 

In  setiile  gangrene  the  constitutional  treatment  is  important,  and  although 
depletory  measures  are  never  admissible,  we  must  guard  against  over-stimula- 
liou  of  the  [Hitient.  Senile  gangrene  commonly  occurs  in  individmds  beU»og- 
ing  to  thf  wealthier  classes  of  society,  who  have  lived  high,  taken  insullicient 
exennse,  and  eonset|uently  induced  an  irritable,  plethoric,  but  enfeebled  state  of 
system.  In  many  cases  the  patients  are  of  a  gouty  habit,  and  oci'asionally  the 
inflammation  that  pre(!cde3  the  dt-velopnieut  of  the  gangrene  api>ejirs  to  bo  of 
t\\\i^  nature.  In  thiM  condition  stiniulanLH  and  the  more  |>owerful  tonics  arc 
not  W(*ll  Itornc  ;  they  accelerate  the  pulse  and  interfere  with  digeHtiun.  As 
Krodie  observes,  it  is  of  great  importance  in  this  disease  to  nttoud  to  the  state 
of  the  digestive  organs,  in  order  that  nutrition  may  go  on,  and  tliat  blood  of  a 
proper  quulity  may  l)e  made.  !u  order  ti>  aecumplish  this,  u  light  nourishing 
diet,  partly  aiiimul  and  partly  vegetable,  should  U'  given,  and  u  moderate 
quantity  of  wine,  beer,  or  brandy  allowed.  The  bowelH  mu.st  be  relieved  fiiora 
time  to  time  by  a  saline  aperient,  a  rhiiljarb  draught,  or  nimple  aperient  pill. 
>lenmry  depresses  the  patieut,  and  hence  it  should  not  be  used  as  un  uiterient 
in  any  fttrm  in  this  disease,  unles.4  the  state  of  the  liver  iai|ienitively  demand 
it.  if  the  tiigestion  become  impaired,  a  ntomairhic,  as  the  infusion  of  cas4»rilla 
or  the  compound  infusion  of  gentian  with  a  little  ammonia,  may  Ite  given. 
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The  administration  of  npiani  in  these  cases,  as  orifritiallv  Tvc»mii 
Pott,  has  received  thu  aanotion  of  almofli  ever}'  pnictical  Surgtxm.  BnHii«f  I 
opinion  on  this  point  is  espec-ialty  valuable  ;  he  huvs,  *'  If  I  uni  not  ^reflaJrl 
roifitaken,  the  i^iilt  of  a  particiilnr  ni&e  will  verv  niurh  depend  on  ihi»--] 
Kjether  opiinn  di^Kvs  or  doi-a  not  a;:rec' with  the  patient,"  From  two  to  f»mrl 
grains  of  opium  may  be  udministored  in  divided  doses  in  the  coun*e  of  twenty- 1 
four  honrs ;  the  qnantitv  being  increased  as  the  system  becomes  iu?caKtoiiK4 
to  its  effects.  If,  however,  it  disturb  the  ^tumnch  and  o<xaaion  !>  '  '  'jMi 
withstanding?  the  nse  of  aiKriunts,  as  will  often  hapijon  when  ;  ''^^V 

disturlmnce  in  persons  of  a  full  habit  of  I  tody,  it  must  lie  di*«*oi:tiuucd.  *TW 
pain  in  ihe  foot,  which  ia  often  very  severe  dnring  the  progress  of  the  diseve, 
usually  ceases  when  the  mortification  is  complete;  before  this,  it  is  bot  littM 
inrtuenced  by  sedative*,  whether  constitutionally  or  locally  applied.  i 

It  may  be  stated  penendly  that  in  thowj  cases  in  which  there  is  mnch  f«T«f; 
in  which  the  tonprue  is  loaded,  the  pulse  quirk,  and  the  skin  hot,  in  which  the 
spread  of  the  ^Tungrene  is  prea-ded  by  a  red  antrry  bhish.  with  much  pain 
beat,  mcKlenitc  diet  and  mild  tonics  tvill  be  most  useful;  whilst  on  the 
band,  when  it  is  simply  a  phrivellinjr  of  the  toes  and  feet,  without  any  prvred-J 
in g  local  inHamniAtion,  or  febrile  disturbance,  a  decided  tonic  or  stimnlaiiof 
plan  will  succeed  best. 

If  the  gangrene  be  limited  to  one  or  more  of  the  toes  the  local  treatHMiit 
should  consist  in  maintaining  the  temperature  of  the  part  and  endeuvoui 
to  prevent  putrefaction  of  the  dead  tissues.  This  is  best  done  by  surrouni 
the  part  in  a  sheet  of  antiseptic  wool,  which  need  not  be  chaugv<l  mnrc 
once  or  twice  a  week.  Should  the  gangrene  he  of  the  moist  variety  the  dtad 
part  may  be  painted  with  carbolic  acid  and  glycerine  (1  in  ii),  or  m»in«  noch 
powerful  antiseptic,  before  being  covered  with  wool.  When  the  soft  parto 
Imvc  been  separated,  the  bone  may  be  cut  through  and  the  »on  dronod  witii 
Home  antiseptic  lotion  or  stimulating  ointment 

U  however  the  gangrene  Ik;  more  extensive  and  involve  the  foot  much 
danger  inevitably  attends  the  separation  of  the  detul  parts.  To  avoid  thii 
amputation  may  in  suitable  cases  be  performed  without  waiting  for  the  furtnaQoo 
of  a  line  of  demarcation.  This  practice  has  been  successfully  itdoptcd  bf 
Oarlike.  James  of  Exeter,  Jouathuu  Hutchinson,  aud  uihers,  and  certainly  »» 
justifiable  proceedini;  in  well  selecteii  cases  in  which  (he  health  is  titberrMr 
good,  the  constitution  tolerably  sound,  aud  the  gangrene  s^i  extensive  M  u\ 
make  it  very  doubtful  if  the  patient  would  survive  the  pr(.)ce88  of  natwil 
separation  of  the  dead  parts.  In  gangrene  of  the  foot  the  ampntatioo  sbooU 
be  done  immediately  aljuve  the  knee,  as  if  i>erformed  lower  down  them  muM 
bo  grcat  danger  of  sloughing  of  the  Haps.     The  circular  w  '  lUl  fttwtyt 

be  adopted,  as  it  makes  the  smallest  wouud,  aud  avoids  the  :  ^looghiiq; 

attending  a  Hap  o|>eration.  A  convenient  mtnle  of  anipiUatKin  in  moli  ohb» 
has  l>een  described  on  p.  1  :\H.  The  operation  must  Ix'  {ivrfortned  with  athcl 
antiseptic  prtH^utions,  and  some  form  of  lasting  antiseptic  dnrssioK  w&H  W 
found  most  convenient  in  the  after-treatment.  Amputi\tion  should  noc  Uf 
undertaken  niorclr  to  give  a  patient  a  '^  last  chance,"  when  he  m  mlnsadj  dviQjf 
of  exhaustion  or  septic  |X)isoning,  as  wlien  |)erformed  under  (hew  cireantUiicvw 
it  has  usually  been  fatal  within  twi*nty-fonr  hours. 

In  diahfiie  ganijrene  the  administration  of  opium  or  codeia  and  tbvvsdnttoii 
of  atarcliy  and  saccharine  matter  from  the  diet  may  in  tome  CMci  wrac  tlkt 
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panjrrenous  process.  Konip.  however,  showed,  and  the  statement  hnsboen  «.'on- 
firmed  by  others,  that  the  gangrenous  iufiummution  mny  cmise  an  increusti  in 
the  amount  of  sugar  and  intensify  the  other  symptoms,  and  that  under  these 
circumstances  anti-diabetic  treatment  is  likely  to  Jail. 

Until  recent  years  the  question  of  uinputation  for  dialtetic  gangrene  did  not 
prewnt  itself.  tiX|)crienpe  has.  liowever,  shewn  thnt  ext<'iisive  wounds  will  often 
heal  ijuite  satisfartorily  in  patients  siifTering  from  diuhetcs  if  Rtriet  ascpsiH  can  be 
maintained.  This  has  lieen  especially  insisted  upon  byKonig,  and  amputation 
for  diabetic  erangrene  has  also  betm  advocated  by  Koser  and  Kiistcr,  and 
ret«ntly  in  this  country  by  Goiilee  and  Syjcncer.  It  has  already  k-en  fwinted 
out  that  arterial  disease  is  doubtless  a  most  important  liictor  in  the  produc- 
tion of  the  gangrene  of  diabetes,  and  indeed  in  cases  which  appear  to  be  of  this 
variety  the  same  rules  of  load  treatment  may  guide  the  Surgeon  as  in  senile 
gangrene.  If  high  amputation  be  undertaken  no  pains  must  be  spared  to  kee|> 
the  wound  aseptic.  In  the  more  chronic  and  painless  forms  of  this  affection, 
which  are  probably,  in  part  at  least,  dependent  on  changes  in  the  nerves, 
Godlee  suggest*  that  the  case  may  more  safely  be  left  for  the  chance  of 
separation  by  natural  means.  The  high  amputation  is  under  these  circum- 
stances hardly  likely  to  be  callwl  for,;  and  if  removal  of  the  limb  be  practised, 
it  may  be  done  a  short  distance  above  the  gangrenous  part. 

In  the  treatment  of  I\ai/nau(f!t  disfafte  gangrene  must  if  possible  be  pre- 
vented by  improving  the  nutrition  of  the  limb,  for  which  purpttse  sliampooing 
and  galvanism  have  proved  of  service.  Barlow  recommends  that  the 
extremity  of  the  afl'pcted  limb  Iw  immersed  in  a  basin  of  salt  water,  whilst  one 
pole  of  a  constant-current  battery  is  placed  on  the  npper  part  of  the  limb,  and 
the  other  in  the  basin.  The  strength  of  the  current  shonld  be  such  as  the 
patient  can  comfortably  l»ear,  and  it  should  l)e  made  and  broken  frequently. 
If  gangrene  occurs  and  is  limited  Ut  the  fingers  or  toes  Kaynaud  stnmgly  re- 
comnieudfl  that  the  de^id  (mrt  should  ha  allowed  to  separate  by  natural  means. 
It  is  only  in  those  nire  cases  in  which  the  prof^^eas  is  more  extensive  that  the 
aiivisuliility  of  amputation  will  have  to  be  considered  on  the  same  grounds  as 
in  other  forms  of  spontaneous  gangrene. 


BBD-BORSS. 


Wlion  a  part  of  the  body  is  compressed  tix>  severely,  or  for  too  long  a  time, 
even  in  n  healtliy  person,  it  loses  its  vitality,  and  a  limited  slough  n>sull8  : 
this  se[tarateH,  and  an  ulcer  is  lefl.  which  cii^atrizes  in  the  nsnal  way.  But 
in  certain  deranged  states  of  the  health,  more  especially  when  the  blood  is 
%'itiated.  and  the  constitutional  powers  lowered,  as  during  fever,  or  when  the 
is  diseased  and  weakened,  more  particularly  if  the  patient  be  old  and 
itated,  or  if  innervation  be  acutely  affe<-ted,  and  he  Uv  paralysed,  the  skin 
covering  those  points  of  the  Uidy  that  are  neccssariiy  presse<l  uiK>n  in  the 
recnmVjcnt  position,  such  as  the  sacrum,  the  trochanters,  the  elbows,  shoulders, 
and  heels,  becomes  congested  and  inflamed,  assuming  a  dull  reddish-bn>wn 
colour,  and  speedily  beci>mes  excoriated,  often  without  utiy  pain  licing  fbit 
by  the  p:itient.  One  great  cause  of  Ited-sores  is  undoubtedly  liad  nursing. 
It  would  not  be  just  to  say  that  a  l^ed-sore  is  alwai-s  the  result  of  negligent 
nursing,  but  it  may  truly  lie  said  that  the  ehnnce  of  the  formation  of  b*'d- 
and  their  severity  when  formed,  will  be  increased  or  diminished  in  the 
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exact  ratio  of  iho  ne^n^n!^  or  care  of  che  norae.  It  U  ii< 
uctual  severity  of  tiie  pressure  that  orcasions  a  t>ed-sore,  &«  in 
cH^ntinued  pressure  applied  to  a  pnrt  eonf;e»tcd  by  ]y«ition  in 
enfeebled  by  disease.  If  m«ina  be  not  taken  to  relieve  tiic  piirt 
injanons  compression  to  which  it  is  subjected,  and  more  especially  \t  it 
allnwcd  in  heccmie  irritated  by  the  eontact  of  fifceH  or  urine,  the  sabcoUaeon 
areulur  ti.HBue  cnri'eBpondin^  to  the  inflamed  patch  will  b?  converted^  with  ftb# 
skin  covering  it,  iutu  a  tutij^h  ^^reyinb  slouL^h,  frutn  under  which  a  thin  ichorow 
pus  exudea.  Thi8  alough  may  extend  by  u  proceea  of  andenuiiiing:  of  Uit 
integuments  covering  it ;  and  on  its  seftaratiou  extonsivu  miAchicf  will 
disclosed,  the  fiiscia  and  muscles  beinp  exposed,  or  the  bones  even  laid 
And  soon  becomin*?  runyrhened  and  carious.  In  some  cases  even  the  infi 
aperture  of  the  spinal  canal  may  be  laid  open,  and  death  reaalt  fVom 
meningitis.  In  other  cases,  the  patient  is  worn  ont  by  discharge  und 
tion,  or  sucoumhs  to  pyaemia  or  Bepttoaimia. 

TuEATMEST. — This  is  in  a  great  measure  preventive.  When  a  paUttt 
likely  to  Im?  c<>nHrieil  to  bed  for  many  weeks,  especially  by  exhauHing 
8tei>B  should  be  taken  by  projier  arrangement  of  the  pillows,  and  by  the 
a  wuter-bed  or  cusliions,  to  prevent  pressure  from  U*iug  iujuriously  exercoid 
upon  anyone  [Kirt.  If  the  patient  be  unable  to  move  himself  his  piwtli< 
abonld  be  changed  by  the  nur«e  at  regular  intervals.  At  t\w  Mime  tin 
cleatilinesB  and  dryness  slionld  be  carefully  provided  for  by  proper  nnrsto^, 
the  use  of  a  draw-sheet,  and  by  furnishing  the  bedstead  with  the  n 
arrangements  for  using  the  l)ed-pan,  ^c.  The  back  should  Ik*  ]>eriodiean 
examined  hy  the  Hurgeon  himself.  The  skin  on  the  exptwed  part*  may 
protected  by  the  application  of  colIiKlion  ur  fioa]}-plaster  spreAcl  a{>on  w. 
leather  or  amadou,  or  isinglHss  on  felt :  or,  what  is  better,  it  may 
Btreiigtbened  by  being  washed  with  spirits  of  wine.  In  some  cases  modb 
benetit  is  derived  from  frictions  of  bnmdy  and  glycerine  in  eijual  parU.  If 
the  skin  has  become  reddcnc<l  it  should  be  painted  with  a  solation  of  oitnUs 
of  silver,  of  gr.  v.  to  Jj. 

If  the  skin  have  become  chafed,  the  removal  of  preasare  is  imperative,  and 
the  abrasion  may  be  washed  over  with  collodion.  If  a  sore  have  formed  t( 
may  be  di-essed  with  boric  acid  ointment,  or  balsam  of  Peni,  spivail  upon  lint. 
In  some  cases  the  prone  conch  may  iK^casionaliy  be  advantngi'onaly  sulistituted 
for  the  ordinary  bed  previously  em|iloyed.  When  sloughs  have  formed,  then 
separation  must  be  facilitated  by  the  use  of  moist  antiseptic  dressings,  as  Uiric 
acid  lint  and  lotiun,  and  the  ulcere  that  aa*  left  should  be  trvated  on  ordinsiT 
principles,  the  utmost  attention  being  |)aid  to  cleanliness  by  the  use  of  anti- 
■eptic  lotion*;  but  no  dressiug  tliat  the  Surgeon  can  apply  will  oauie  Ibcv 
ulcere  to  cletm,  and  still  less  to  heaU  unless  pressure  l»c  removed  ami  th« 
patient's  general  health  impn»ve,  when  they  will  sftcedily  cicnirize  midcflb^ 
most  simple  treatment. 


i 


B0IL8. 


A  Boil  or  FrHrxrLB  is  a  localized  inflammation  affecting  the  skin  uA 
subcut^meous  tissue  terminating  in  the  formati<m  of  a  small  con''  h  of] 

areolar  tissue  rnlled  the  corf^  around  which  suppuration  takes  j 
*^^ue  being  finally  separated  and  dischazged  by  an  opening  thnmgh  the 
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The  ioflaramation  sUrU  in  connection  witli  »  hair,  but  whether  from  the 
follicle  itself  or  from  the  sebaceous  gland  ii*  tjncertain  :  fnf:ibablj  it  may 
commence  in  either  situation.  It  begins  as  a  small  red  pimple.  throu>;h  the 
middle  of  which  the  hair  may  often  be  seen  prOtrudinp.  From  this  the 
inflammation  extends  into  the  aahcntancoofl  tii«uc  ;  it  is  accompanied  by 
abundant  con^^uhible  exudation,  so  that  the  inflamed  area  l>eooraea  ruise<l  al>nve 
tlie  sunoundinj:  parU^  f'oruiin^'  a  hard  circumscribed  tnmour  of  a  purplis-h-red 
colour,  conical  in  form,  but  flattenetl  at  the  top.  On  the  summit  of  this  a 
vesicle  forms  which  burst*,  leavinj;  a  grey  slough  exposed,  which  is  gradually 
loosened  by  suppuration  around  it,  and  discharged  usually  by  a  single 
opening,  after  which  (he  small  cavity  heals  rapidly.  In  the  early  stages  there 
are  itching  and  teuderiic-ss,  but  as  the  tension  and  hardncHs  incn-aae  the  l>oil 
iteconies  extremely  jwiinful.  Uoils  arc  always  seated  on  parts  provided  with 
huir,  the  most  common  situations  being  the  hack  of  the  neck,  the  shoulders, 
nates,  and  hands.  They  seldom  occur  singly,  one  usually  following  another 
for  some  weeks  or  even  months.  The  nearest  lymphatic  glands  are  usually 
swollen,  but  very  rarely  snppnrate.  In  some  oases  tlie  intlammatiou  subsides 
without  :^Ill^punltian,  and  the  boil  is  then  said  to  be  blind. 

Predisposing  Causes. — lioiis  most  fre<juently  occur  in  young  people, 
but  tkw  common  enough  at  all  ages.  The;  are  met  with  sometimes  in  rery 
plethoric,  imd  Bomctimes  in  enfeebled,  constitutions,  often  following  some 
of  the  more  severe  febrile  diseases,  and  attending  convalescence  from  them ; 
they  are  not  uncommon  in  dialretic  subjects.  The  btjils  which  often  hn^uk  ont 
during  traluiug  for  athletic  contests  are  supposi>d  to  be  due  tu  a  too 
exclusively  animal  diet.  Sometimes  Iwils  may  be  traced  to  exposure  to  a-wer- 
gas.  In  other  teases,  the  system  appears  to  have  fallen  into  a  cuchectic  state, 
nftcn  without  any  evident  cause,  and  this  terminates  by  a  critical  eruption  of 
tx)ils.  A  sudden '  change  in  the  habits  of  life,  as  from  sedentary  to  active 
pursuits,  a  coarse  of  sea-bathing,  itc,  will  also  occasion  them.  They  are 
commonly  met  with  iu  the  spring  of  the  year,  bat  may  occar  at  all  seasons,  and 
are  occasionally  epidemic. 

Immediate  Games.— ^  Many  years  ago  Pasteur  showed  that  a  miorooocona 
was  atwiiy^  pi*e^nt  in  tlie  discharge  that  could  be  obtained  from  a  l>oi!  by 
puncturing  it  and  squeezing  it  at  an  early  stage.  This  oi^gauism  bos  sim^ 
been  identified  aa  the  staphylococcus  pyogenes  so  commoidy  found  in  all 
acute  suppurations.  That  it  can  act  as  a  cause  of  boils  has  been  shown  by 
Garre,  who  rubbed  a  gelatine  cultivation  of  the  staphylococcus  obtained  from 
a  case  of  acute  necrosis  of  l>oue  into  his  own  arm,  with  the  result  of  prcKlncing 
a  closely  set  crop  of  Itoils.  Boils  are  also  well  known  to  be  common  on  the 
hands  from  the  contact  of  decomposing  animal  matter  in  post-mortem  examina- 
tioufi.  Friction  seems  an  important  lo(.id  cause,  us  they  ore  most  common  on 
the  neck  at  the  jwrt  rubbed  by  the  collar,  and  are  oHen  met  with  on  the  natea 
from  rowing. 

Treatment. — If  any  definite  constitutional  condition  can  be  discovered 
Dp«in  which  the  boils  seem  to  be  de[>endont  it  must  be  attended  to.  The 
urine  should  always  be  tested  for  sugar  and  albumen.  The  drains  of  the  house 
in  which  the  patient  lives  should  be  examined  as  the  disease  may  be  due  to 
poisoning  hy  sewer-gns.  Boils  may  occur  in  the  most  opposite  conditions 
uf  health, and  different  modes  of  treatment  are  consequently  neoesanry.  If  the 
patidut  be  debilitated  and  CJichectic,  iron,  qainine,  and  cod-liver  oil ;  if  he  Ih^ 
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plethoric,  and  tlie  system  lt»aded,  ptirgatires,  Balinr.ii,  nnd  liquor  potaeen  will' 
be  appropriate.     In  tlie  one  cH8e  an  abundant  nuuri&hini^  diet,  in  the  fAha\ 
case  a  Bi>are  and  simple  one,  with  avoidance  of  stininlanLs  will  be  reqnirfd. 
Change  of  air  is  often  very  l)on€ficiuI.     In  some  wlscs  empirical  mc««DA  art 
of  service.     Thus,  when  the  disease  i«  associated  with  pompholyx,  or  pivo 
by  painfnl  vesicleg,  arsenic  may  be  of  benefit.     In  other  instances,  ycaM 
oharcoal  has  l)ecn  advantaj^eonHly  given.     RinjS^er  Hirons»ly  reoonimemU 
ndminiatnition  of  Rulphide  of  cjilciuni  both  for  preveiitini:  the  fori- 
frofih  tfoils  and  liUHtenint,^  tlie  se]>arutiou  of  the  slough  in  thue<*  i> 
alrtMidy  appeared.     A  tenth  of  &  grain  may  be  g^iveu  hourly  or  a  third  of  %\ 
grain  four  times  a  day. 

The  Loral  Treatment  is  simple.    When  the  boil  is  in  it»  earliest  stairp.  tf  i-| 
hair  can  be  seen  projectinjr  through  the  pimple,  it  should  be  pulle«l 
forceps.     The  development  may  in  some  cases  )w  aiTested  aluo  by  t-. 
with  nitrate  of  silver,  or  with  a  satunited  solution  of  perchloritle  of  mercury, 
When  the  boil  is  evidently  foniung  the  red  area  around  it  should  be  p*intrtj 
with  equal  parts  of  glycerine  and  belladonna.     This  nsually  reJievea  the  pais 
and  prottcJs  tlie  skin  from  the  irritati()n  (tf  the  poulticts  or  other  appltcationsuj 
Hot,    moist   ujtplications  must  ihen  be  employcHl ;  four  layers  of    wet  borw 
acid  lint  covered  with  oiled  silk  and  cotton-wo«jl»  or  a  linsectl  meal  poultic*- 
well  grejtH'd  on  the  surface,  forms  the  Iwst  application.     Poultice,  bowev«r,  in! 
many  cases  irritate  the  surroundiug  skin,  and  encourage  the  formation  of  • 
fresh  crop  of  boils.     Nothing  will  Iw  found  to  give  8<i  much  relief  or  to  hastea 
RUppnriitiun  more  than  the  application  of  a  sponge  squwred  out  of  water,  tf 
hot  as  the  patient  can  bear  it,  and  changed  every  few  minnt<«.     If  the  paiienc 
is  confined  to  the  house,  he  can  carry  out  this  treatment  himself  for  ecvwil 
houra  during  the  day.     Most  commonly  a  boil  may  be  allowed  to  break*  hot 
the  Surgeon  may   in  some  caaeti  find   it    necessary   to   incise   it  when  it  i»  | 
large,  and  does  not  appear  disposed  to  bretik  of  itself. 


OAaBUMOLli. 

A  (•AitniTNCLB  is  a  specific  spreading  inflammation  of  the  sabcataoeoot 
areolar  tissue,  implicating  the  ftkin  and  terminating  in  di*ath  of  the  wIStsUA 
tissues,  witii  the  formation  nf  a  pulpy  irreyish  or  ash-coloiired  tilougfa.  Whctkr 
it  commeni*es  in  the  deep  tayent  of  tfie  true  skin — pomibly  in  the  Kbaeeov 
glands,  or  in  the  suboutaneous  an.>olar  tissue — has  not  bo«n  deftnitivilj 
determined. 

Bigna. — A  carbuncle  begins  as  a  fiat  or  very  slightly  oonical  inflammaUV? 
swelling  of  the  skin,  the  ba«e  of  which  is  hani,  and  the  edge«  i-\-  '^1: 

it  is  of  a  du»«ky-red  i-olour  and  is  atvompanied  from  the  Hr^t  i  iinj;* 

stinging,  heavy,  or  throbbing  pain  in  the  part,  out  of  proportion  to  tbc 
up{Mtrent  gravity  of  the  disease.  The  intlumed  basr  steadily  <!i»Inrgr«  and  im- 
plicates the  subcutaneous  tiasue  more  deeply,  forming  a  Hat.  sliirhtly  elc\Til«l. 
hard,  circnmHcribed  swelling,  gradually  lircomint;  d'lughy  Ji-  '^iu. 

As  it  iucieiiH4's  in  m7a\  the  swelling  maintains  its  tlattened  cir  nup', 

nnd  the  skin  covering  it  nssnmes  a  pur])le  or  bi-ownish-red  tint.  Vuiicb'*  ^'fiaj 
on  it  at  Several  (Hiint»,  which  speedily  k'Oome  pustular  and  bun>t,  cxpcuda^f 
opening!)  beneath  in  the  cutis,  thmugh  which  the  ash-grey  slougli^t  apprtr,  tod 
from  which  unhealthy  pomlent  discharge  scantily  ieaaes.    The  openjags  ti 
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the  thin  underminod  Bkin  gradually  melt  into  encb  other,  and  the  elough 
slowly  separates.  In  most  roses,  the  whole  thickness  of  the  sultcutaneoiifl  fut 
is  not  destroyed  ;  hat  oerasionally  when  the  aiough  comes  away  the  deep  faaciii 
or  even  the  muscles  may  k*  exposed. 

The  sise  of  the  swelling  varies  from  one  to  six  inches  in  diameter ;  most 
commonly  it  is  about  two  inches  ncross.  Oarhuncles  are  jrencrally  met  with 
on  the  posterior  part  of  the  trunk,  more  especially  about  the  shoulders  and  the 
nape  of  the  neck  ;  being  rarely  seen  anterinrly,  or  on  the  oxti-cmities.  I  have, 
however,  bad  to  treat  very  lar^e  carbuncles  on  the  alKiohien,  and  have  met 
with  them  on  the  shin,  forearm,  and  forehead.  A  carbuncle  i»  almost 
invarialily  single  ;  but  some  years  a^o  I  had  under  my  rure  a  jtutieiit  in 
whom  a  lar^e  carbuncle  was  followed  by  the  appeai'ance  of  about  u  dozen 
smallLT  ones  Konttcred  o\er  tlu'  Imrk,  in  spite  of  which  he  finally  recovered. 

The  Constitutionl  Disturbance  attending  this  disease  is  always  of  the 
asthenic  ty]>e ;  the  complexion  is  often  i>ecnhar]y  i^allow  or  yellow,  the  puise 
fevble,  and  the  ton^^ue  loaded  ;  and  if  the  carbuncle  be  larjre,  or  be  seated  on 
the  head,  death  may  take  place,  the  patient  frequently  sinking  from  septicairaia 
or  pyteniia. 

Causes. — A  nirbuncle  arises  usually  without  any  assignable  local  exciting 
ciuse :  hut  in  some  (asea  it  is  evidently  occasioned  by  the  introdui;tion  of 
some  poisfmoua  matter  int^t  a  puncture  in  the  skin  or  into  a  hair-follicle.  In 
all  coses  it  is  associated  with  and  dependent  upon  a  disorderwl  state  of  the 
constitution,  and  any  condition  that  lowers  the  powers  of  the  system  will  pre- 
dispose to  it.  Habitually  bad  and  insuHicieut  fix>d,  the  exhaustion  induced 
by  chronic  wasting  diseases,  especially  diabetes*  or  the  debility  resnlliDg  from 
acute  febrile  disciLses — more  particularly  typhus — may  all  occasion  it.  Cwr- 
boncles  are  more  comm<m  in  men  than  in  women,  and  in  (he  old  than  in  the 
yoang,  being  very  rare  under  twenty.  They  occur  more  frequently  in  some 
years   than   in  others.     Micrococci   are   abundantly  present   in   tlie  diseased 

I  tisanes,  but  no  specific  organism  definitely  related  to  the  disease  has  been 
discovered . 
DiagnoslB. — A  carbuncle  resembles  a  boil  in  many  points,  yet  differs  in  its 
gn&ter  size,  in  the  dusky-red  colour  nf  tlie  inflamed  inte^^unient,  in  its  broad 
lilforni,  and  m  the  large  r|nantity  of  contained  slough  in  proportion  to  the 
small  amuunt  uf  purulent  discharge*  in  the  numerous  ofieninps  on  the  surface, 

tas  well  as  in  the  conditions  iu  which  it  generally  occurs.    It  differs  from  a  boil 
also  in  its  tendency  to  spread.    A  boil  *V^omes  to  a  head,"  bursts,  and  dis- 
charges pus  and  slough ;  a  carbuncle  wilt  be  discharging  and  sloughing  at  one 
part,  whilst  it  Rprfn4is,  hard  and  brawny,  at  another.     A  carbuucle  is  almost 
invariuMy  >in<:ie  :  boil»  most  mmmtuily  appiear  in  crops. 
The  Prognosis  in  carlmncle  will  depend  on  its  size  and  situation,  and  on 
A  the  state  of  the  juitient's  constitution,  more  particularly  on  that  of  his  kid- 
H  neys.     The  most  dangenms  carbuncles  are  those  that  are  large,  and  situated 
H  or  encroaching  on  the  scalp ;  in  fact,  the  more  this  structure  is  involved  the 
^KpMtcr   the   danger.     If  the  constitution   be  good,  even   those   may   be  re- 
HPSbterod  from  ;   but  if  the  kidneys  be   unsound,  or  if  there  be  saccharine 
diftbetes,  the  progress  of  the  disease  cannot  readily  W  checked,  and  the  [witient 
H   ittll  nitnally  sink. 

H       Treatment. — The  Constitntional  Treatment  of  carbuncle   must   be 
H  guided  by  the  coustitutionBl  state  that  accompanies  the  local  disease.     If  the 
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carboDcle  occur  in  a  debilitated  peraoD^  the  tiDctare  of  the  pJHHMMWP 
in  fmiall  and  frequent  doees,  with  a  moderate  allowance  of  alcoholic  tcunoknti 
and  a  good  diet,  will  be  necefl«ary.     If  tftt*  patient  )  *  \%  opiam  moit  be 

froely  adriiinistercd,  nnlcss  chronic  broncliitiit  or  a.  .  tiie  uHim?  shooM 

concra-indicate  it.  If  the  carbuncle  ocror  in  a  (icixm  of  a4h'«noed  yw» 
addicted  to  high  living,  and  [>o«6iblr  n(»t  temperate  in  hubits,  tfac  ordioat^ 
treatment  of  inflammation  of  a  nloDghing  character  mnst  Itc  adopted.  Tbt 
liowcis  having  been  fnM.-lj  cleaned  out,  ammonia  aud  bark,  or  qoiniiWt  miat 
be  given.  Ak-oholic  stimnlnnts  mav  be  more  freely  admin istered.  BM 
they  iiiust  be  administere<1  nieilicinatly  xw  meaBiia'd  >  ■.  and  at  is- 

t^rvals  of  longer  or  8hort*?r  duration  according  to  the  v  wv  )«tietU  •• 

determined  by  hia  pnUe  and  temperature.  Port-wine  u«od  to  lie  the  f«voaHle 
remedy.  It  is  considered  lesR  necessary  at  the  present  day  than  it  w»«  a  gto»- 
rotioD  or  two  back,  and  brandy  or  whiskey  with  milk  or  eggs  u  ooEumooly 
Bubstituted  for  it.  Bat  whatever  stiniulant  be  given,  too  much  care  cuiool 
l»c  taken  in  regulutiug  it«  doses  and  times  of  adniinistralinn,  which  mnA  not 
be  left  to  tlic  discretion  of  the  non-medical  attendant.  In  addition  to  ttanr 
laut«,  good  and  abundant  nourishment  should  bo  given  ;  meat,  if  tba  pfttMS 
can  digest  it;  if  not,  8o(i[»a,  such  hs  strong  beef-tea.  easence  of  nnat^  or 
tartle-soup. 

Xocal  Treatment. — In  the  very  early  stage  the  progreaa  of  a  cartxmdi 
may  l»e  arrested  by  destroying  it  with  a  pointed  stick  of  potauM  oum  oakiL 
If  the  carbuncle  have  iittained  a  somewhat  larger  size,  thoagh  still  bomJI,  tl 
may  be  covered  with  a  |tiecc  of  strap-plaster  spread  on  leather,  having  a  bote  cot 
in  the  centre,  tbrongh  which  the  pus  and  slonghy  matters  may  be  diachacs*^ 
When  the  carbuncle  is  of  still  larger  size  the  question  will  arise  wbetlxr  il 
should  be  incised  or  not.  Some  Surgeons  uniformly  adopt  incisions :  others,  with 
ecjual  constancy,  reject  them.  I  think  that  the  exclnsivc  adoption  of  eilh* 
method  is  erromniDS,  and  that  the  most  suoceKsfol  treatment  consista  in  alUiv- 
ing  the  question  of  early  incision  to  be  determined  by  the  amount  of 
existing  in  and  around  the  ctirbuncle.  Shnnid  the  parts  be  soft,  rel&udt 
comparatively  painless,  an  incision  is  not  necessary  :  bnt,  on  the  other 
if  the  tension  be  considerable,  the  pain  great,  and  the  (^oiutttutiotial  di»> 
tnrbance  de|>cndent  on  both  proportionately  intense,  nothing  gim  foch 
immediate  relief,  local  and  constitutional,  as  early  and  free  iDcifloa.  TV 
crucial  incision  which  bus  been  largely  employed  is  sometimes  oonvcnieDt,  but 
often  presenU  no  advantages  over  a  single  straight  one.  The  bleeding  Btty 
be  free,  and  as  the  patient  is  seldom  in  a  state  to  lose  blood  it  mast  at  ntioe  fat, 
restrained  by  dry  cotton-wool  and  pressure.  Hueter  advises  that  if  the 
is  strong  enough  to  stand  the  neoenary  loss  of  blood,  and  if  tlie  cu- 
be not  too  Urge,  the  whole  slough  should  be  scraped  or  disaect«d  awsr 
the  time  the  incitiion  is  made.  The  cavity  thus  left  <*hould  be  well  scrabbed 
out  with  some  powerful  antiseptic  lotion  and  dressed  iintiaeptically.  In 
way  extension  is  arrested  and  the  ferer  doe  to  the  pri'SMimx'  of  the 
immediately  Rubdiied. 

Should  inci.HJon  of  the  carbuncle  not  have  been  performed  cnriy.  ^ 
become  neoeHary  at  a  later  period,  in  order  to  prevent  the  coufmemeat  <A  tfav 
pus  and  sloDghfl.  Tyiemia  is  so  frequent  a  cause  of  death  in  b»d  oMasid 
carbuncle,  that  it  becomes  very  important  to  pn-vcDt  pntrcfiMitioii  \xi  Um 
sloQgtis,  if  poMtble.     If  an  inciKitm  be  made  before  the  skin  b«l  g[iv«n  w^t^ 
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it  fthonld  be  done  with  antiaepiic  precautions.  The  siirroanding  skin  shonld 
he  wugheil  with  carlwlic  lotion,  and  a8  s^M^n  as  the  incision  has  Ix'on  made 
an  ftntiBt'ptic  di*eBsin<7  should  bo  applied.  At  subsequent  dresainjrs  thy  surface 
mnst  be  irrij^ted  with  ^me  antiseptic  lotion.  Iodoform  sprinkled  on  Uie 
sore  is  often  most  nseful.  Poultioes  should  be  avoided  m  tending  to 
enoonrage  putrefaction.  If  warmth  and  moistare  arc  reifuired,  a  thick 
layer  of  Iwric  acid  lint  wetted  with  n  conoeutrntx^d  solution  of  boric  acid 
or  salicylic  wool  moistened  with  warm  water,  will  be  found  the  most  con- 
venient application;  or  if  these  be  not  at  hand,  the  carbuncle  may  be  covered 
with  some  lint  soaked  in  carbolic  oil  (1  in  10),  or  terebcne  and  oil,  or  some 
other  antiseptic  dressing,  over  wliioh  a  fomentation  moy  be  npplie<l.  As  the 
slongha  loosen,  they  ahonld  l)e  separated;  and  the  jrrnnulating  sorface  which 
is  left,  and  which  will  usually  l)e  fuond  to  be  sluggish  in  healing,  should  be 
dressed  with  some  of  the  more  stimulating  ointments,  such  as  those  of  elemi, 
resin,  or  balsam  of  Peni. 

F.vciAt-  (.'arbi'ncle. — Under  this  name  has  been  descril)ed  by  Ludlow, 
T.  Smith  and  others,  a  soniewbat  mro  form  of  gangrenous  inflammation  of  the 
face.  It  appears  first  as  a  pustule  or  vesicle  on  the  lip — according  to  Smith, 
most  commonly  on  the  upper  lip.  It  is  surrounded  by  a  red  blush,  and  the 
tissues  beneath  are  swollen  and  awh'iuatous.  The  swelling  spreads  rapidly, 
often  involving  a  great  part  of  one  side  of  the  face  ;  in  a  few  days  its  edge  is 
less  clearly  defined,  and  the  swollen  tissues  are  more  oedematous  and  less 
brawny  than  in  a  common  carbuncle.  Suppuration  takes  place  after  two  or 
three  days,  in  patches  scattcretl  through  the  swollen  tissues.  The  akin  in  the 
central  |>art  becomes  dnsky  in  colour,  and  the  HulK:utanc<»u9  tissue  break.H 
down  into  soft  nhreddy  sloughs  soaked  in  pus.  The  constitutional  Rympioma 
are  of  the  gravest  kind  ;  there  is  considerable  elevation  of  temperature  at  first, 
with  dry  tongue  and  great  prostration.  Should  the  patient  survive  tt*  thie 
period  of  stougliing  and  suppuratiout  death  may  tiike  pla(\'  from  pyromia  or 
sepUcffimia.  £miK)lic  pyaemia  is  very  common  following  septic  thrombosis  of 
the  large  reins  on  the  side  of  the  face. 

In  rare  cases  (he  disease  may  commence  about  the  nose  and  extend  to  tbo 
eyelids.  It  may  then  be  fatal  by  septic  thn^mbosis  extending  backwards  by 
the  ophthalmic  vein  to  the  caveruouB  sinus.  In  this  condition  there  is  irreat 
swelling  of  the  eyelids,  and  pus  may  form  deeply  in  the  orbit.  It  is  Hpee<lily 
fatal  from  meningitis  or  pysmia.  The  exact  relation  of  this  affection  to 
tnie  carbuncle  is  doubtful.  T.  Smith  bcilieves  it  to  differ  only  in  the  gR»ater 
iKMitencss  and  intensity  of  the  process,  but  I  do  not  think  it  can  l)e  considered 
H  carbuneular  intkimmatiim.  Its  whole  course  and  the  appearance  of  the 
indaniiMl  part  rather  mdicate  its  allianoi^  to  phlegmonous  erysipelas.  I>eath 
ensues  usually  in  from  forty-eight  hours  to  five  or  six  days  after  invasion.  It 
is  a  very  grave,  but  not  a  hopeless  affection. 

BiagnoBia. — Tlie  disease  somewhat  resemblci^  malignant  pustule,  with 
whi<!h  it  lins  often  been  confounded.  The  black  alough  surrounded  by  vesicles 
which  is  BO  characteristic  of  the  latter  disease,  is,  however,  wanting  in  facial 
carbuncle.  Moreover,  in  malignant  pustule  the  slough  is  dry,  while  in  farinl 
nirbuncle  it  is  soaked  in  pus. 

Treatment. — Abundance  of  li<iuid  nourishment  and  stimulanta  are  re- 
quin-d,  mid  THget  rec'4>mmends  the  administration  of  iiuininc  in  large  doses. 
Locally,  incisions  seem  to  have  been  of  but  little  use  ;  the  application  of  hot 
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carbnDcIe  oocnr  in  a  deliilitated  jwrBon,  tbc  tinrture  of  th©  percLloride  of  MH 
in  small  aud  frequi^iit  doses,  with  a  moderate  allowRiicc  of  alcoholic  stironlantu 
and  a  goc»d  diet,  will  be  necessary.  If  the  patieut  be  diabetic,  opintn  miwt  W 
freely  administered,  unions  chronic  bronchitis  or  albuinen  in  the  nrinc  should 
coutrn-indicate  it.  If  the  carbuncle  riccur  in  a  persi>n  of  a4ivanced  vears 
addicted  to  hi(;h  living,  and  possibly  not  temperate  in  habits,  the  ordinary 
treatment  of  iullammation  of  a  alou|ching  character  must  be  adopted.  The 
bowels  having  been  freely  cleared  out,  ammonia  and  bark,  or  <)aininc,  mant 
be  given.  Alcoholic  stimulants  may  be  more  freely  Hdmiuisterefl.  Hot 
they  must  be  Hdministereil  medicinally  in  measui-ed  quA[iticiei(,  and  at  in- 
tervals of  longer  or  shoiter  duration  according  to  tiie  nw^l  of  the  patient  a« 
determined  by  his  pulse  and  temperature.  Port-wine  used  to  he  the  tii\ounU! 
remedy.  It  is  considered  less  necessary  at  the  prewnt  day  than  it  was  a  gene- 
ration or  two  back»  and  brandy  or  whiskey  with  milk  or  egjfB  '\*  oonimonly 
substituted  for  it.  But  whatever  stimulant  be  given,  too  much  care  cannot 
be  tiikca  iu  rcfi;ulating  its  dones  and  times  of  administrati«m,  which  must  not 
be  left  to  the  discretitm  of  tiie  nim-mcdical  attendant.  In  addition  Ut  ttimti- 
lauts,  good  aud  abundant  nourisbmrnt  should  be  given  :  meat,  if  the  patient 
can  digest  it:  if  not,  soups,  such  as  strong  beef-tea,  essence  of  tneat,  of* 
tartlc-sou]). 

Irf>cal  Treatment.— In  the  very  early  stage  the  progress  of  a  carhnncW 
may  be  arreste<l  by  destroying  it  with  a  pointed  stick  of  potassa  cum  cidoe. 
if  the  carbuncle  have  attained  a  somewhat  larger  size,  though  still  small,  it 
may  be  covered  with  a  i>iece  of  soap-plaster  spread  on  leather,  having  a  hole  cot 
in  the  centre,  through  which  the  pus  and  slonghy  matters  may  be  di«chHnn?d. 
When  the  carbuncle  is  of  still  larger  eize  the  question  will  iLrise  whether  t( 
should  be  incised  or  not.  Some  Surgeons  uniformly  adopt  incisions ;  others,  with  > 
e(]Ual  constancy,  reject  them.  I  think  that  the  exclusive  adoption  of  either' 
method  is  erroueoae,  aud  that  the  most  successfnl  treatment  consists  in  allow- 
ing the  question  of  early  incision  to  be  determined  by  the  araonnt  of  tcnsiooi 
existing  in  and  around  the  carbuncle.  Should  the  parts  be  soft,  relaxed,  andj 
comparatively  painless,  an  incision  is  not  necessary  ;  but,  on  the  other  hand 
if  the  tension  be  considerable,  the  pain  great,  and  the  constitntiontd  dift-, 
turbance  dependent  on  both  proportionately  intense,  nothing  gives 
immediate  relief,  local  and  constitutirmal,  as  early  and  froe  incision.  TI 
crucial  incision  which  has  been  largely  employed  is  sometimes  oouTtnieat,  bBt| 
often  presents  no  advantages  over  a  single  straight  one.  The  blee«iing  lotj 
be  free,  and  as  the  patieut  ia  Beldom  in  a  state  ti)  lose  blood  it  mnst  at  onoo  bt] 
restrained  by  dry  cotton-wool  aud  presenre.  Hueter  advises  that  if  the  patient! 
is  strong  enough  to  stand  the  necessary  loss  of  blood,  and  if  the  carbonc 
be  not  too  large,  the  whole  sit^ugh  should  be  scraped  or  dissfcted  away 
the  time  the  incision  is  made.  The  cavity  thus  left  should  be  wrll  arrnbhfd 
out  with  some  powerful  antiseptic  lotion  and  dressed  nntiseptically.  In  this 
way  exCensiim  is  arrested  and  the  fever  due  to  the  presefncc  of  the  slongh 
immediately  subdued. 

Should  iucision  of  the  carbuncle  not  have  been  performed  early,  it  may 
become  mnx'ssury  at  a  later  period,  in  order  to  prevent  the  contincmetit  of  the  J 
pUB  and  sloughs.     Pyaiimia  is  so  frequent  a  cause  of  dtMith  in  bad  ca«>»*if9 
carbuncle,  that  it  becomes  very  important  to  pa*vent  putrefactioa  in  the 
^jpflghs,  if  possible.     If  an  incision  be  made  before  the  skin  has  girta  way, 
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hhould  be  done  with  antiseptic  precautionB.  The  .mirroiUKlinfr  skin  filiould 
he  washeil  with  carlwlic  lotion,  and  $a  «oon  afi  the  incisitm  ha*  Wqu  made 
iin  antisoptio  ditssing  should  Im-  applied.  At  8ahBo<]nent  dre88in;;9  the  surface 
must  be  irriyt»U>d  with  ^me  antiseptic  lotion.  Iodoform  Bprinkled  on  the 
•ore  is  often  most  nseful.  Pooltioes  should  ho  avoided  as  tending  to 
enooonitire  putrefaction.  If  warmth  and  moistnre  are  re(|nirvd,  a  thick 
layer  of  I>oric  iicid  lint  wetted  witli  a  cunfentnited  solution  of  horic  acid 
or  «alicjlic  wool  moistened  with  warm  water,  will  bo  found  the  most  con- 
venient application ;  or  if  these  he  not  at  hand,  the  carbuncle  may  he  covered 
with  some  lint  soaked  in  carbolic  oil  (I  in  10),  or  terebeue  and  oil,  or  some 
other  aiitiecptic  dressing,  over  which  a  fomentation  may  be  applied.  As  the 
slonghs  loosen,  they  should  Ite  separated;  and  the  j[,'ranulating  sarface  which 
is  left,  and  which  vn\\  asnally  l>e  found  to  be  slugtjish  in  healinfj,  should  be 
dressed  with  some  of  the  more  stimulating  ointments,  auch  as  those  of  elemi, 
resin,  or  halsam  of  Pern. 

Faoiai*  CARiurxrLE. — Under  this  name  has  been  described  hy  Ludlow, 
T.  Smith  and  others,  a  somewhat  rare  form  of  gangn-nous  inflammation  of  the 
face.  It  appears  first  aa  a  pustule  or  vesicle  on  the  lip — according  to  Smith, 
most  commonly  on  the  upper  lip.  It  is  surrounded  by  a  red  blush,  and  the 
tissues  beneath  are  swollen  and  cedematous.  The  swelling  spreads  rapidly, 
often  iiivolving  a  great  part  of  one  side  of  the  face  :  in  a  few  days  its  edge  is 
less  clearly  defined,  and  the  swollen  tissues  are  more  oederaatous  and  less 

kwny  than  in  u  commoQ  carbuncle.  Suppuration  takes  place  after  two  or 
days,  in  [Hitches  scattere<l  through  the  swollen  tissues.  The  skin  in  tlie 
central  fiart  becomes  dusky  in  colour,  and  the  subcutaneous  tinsue  break}) 
down  into  soft  shreddy  sloughs  soaked  in  pus.  The  ctmstitutional  symptoms 
are  of  the  gmvejit  kind ;  there  is  cf>nBiderHble  elevation  of  temperature  at  first, 
with  dry  tongue  and  grwit  prostration.  Should  the  patient  survive  to  the 
period  of  sloughinfj:  and  suppuration,  death  may  take  pla<-c  from  pyiemia  or 
septicaemia.  Embolic  pyaemia  is  very  common  following  septic  thrombosis  of 
the  large  veins  on  the  side  of  the  face. 

Id  rare  cases  the  disease  may  commence  about  the  noee  and  extend  to  the 
eyelids.  It  may  then  be  fatal  by  septic  thmmbosis  extending  backwanls  by 
the  ophthalmic  vein  to  the  cavernous  sinus.     In  this  condition  there  is  great 

sDing  of  the  eyelids,  and  pus  may  form  deeply  in  the  orbit.     It  is  speedily 

£ft!  from  meningitis  or  pyrcmia.  The  exact  relation  of  this  attection  to 
rroe  carbuncle  is  donbtfol.  T.  Smith  believes  it  to  differ  only  in  the  greater 
licnteneas  and  intensity  of  the  process,  but  I  do  not  think  it  c-an  be  considered 
ti  cnrbnncular  inflammation.  Its  whole  course  and  the  appearance  of  the 
iuflamecl  part  rather  mdicate  its  alliance  to  phlegmonous  erysijielas.  Death 
ensues  usually  in  from  forty-eight  hours  to  live  or  sLx  days  after  invasion.  It 
is  »  very  grave,  Imt  not  a  hopeless  affection. 

2>i»gno>u. — The  disease  somewhat  resembles  malignant  pustide.  with 
which  it.  hnH  often  lK*<'n  confounded  The  black  slongh  surrounded  by  vcsiclcfl 
which  is  8<»  characteristic  of  the  latter  disease,  is,  however,  wanting  in  facial 
cnrbuncle.  MoriHiver.  in  malignant  pustule  the  slough  is  dry,  while  in  facial 
carbuncle  it  is  soaki'd  in  pus. 

TreRtme&t.^Abunilancc  of  litinid  nnnrishmcnt  and  stimnlanta  are  re- 
qnirt'd,  and  Paget  recommends  the  administration  of  (|uinine  in  large  doacn. 
Locally,  incisions  seem  to  have  been  of  but  little  use  ;  tlie  application  of  hot 
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fomentfltionB,  followed  by  ftntiscptic  dressiDgs  when  slon^hinj;  faa«  taken  pbee, 
18  all  that  can  he  done  in  most  cnst'S. 


GANORUM    ORIS.    OR    NOMA. 

Cancnim  oris  is  a  rapidly  spreading  gangrenous  iDtiaiumatiou  att^u^kiog  iLe 
inside  of  the  cheek,  moxt  frequently  between  the  second  and  atxth  yeans  of 
life.  It  is  met  witli  usnally  in  il!-fed.  sii-kty  children  who  have  Itccn  iivinj< 
under  bad  hygienic  nonditions.  It  commonly  occurs  during  a)nvnle6ccn(w 
from  Borne  acute  sjKJcitic  fever,  most  fref|uently  niuasles  ;  or  after  the  inrautioos 
administration  of  mercury  durint^  a  weak  state  of  the  system. 

Symptoms.— One  of  the  cheeka  becomes  red,  swollen,  brawny,  U*nsc,  anfl 
shining,  beiug  excessively  hard.  It  is  otleu  diilicult  to  open  the  mouth  :  but 
if  the  Sargeitn  can  gain  a  view  of  ita  inside,  he  will  see  a  deep  and  excavated 
foul  ulcer  opposite  to  the  centre  of  the  external  swelling, covered  with  a  brown 
pulpy  slough.  The  gums  are  turgid,  dark  and  ulcemtetl ;  the  Siiliva  is  mixni 
with  putrescent  matters.  By  the  seioiid  day  a  dark  purple  spot  ap(ti>fir»  in 
the  middle  of  the  red  external  swelling  over  which  the  epithelium  8epar»t« 
and  the  skin  (jutrkly  bi.'(U)meH  gangrenous.  The  Hlonghing  exkonds  rapidir, 
until  by  the  third  or  fourth  day  a  large  gaugronoas  cavity  ie  formed,  (>[>euiu^ 
externally  through  the  cheek  and  inLernaliy  laying  hare  the  alveolar  bordfUioJ 
the  jaw.  The  cliild  sufferK  little,  and.  as  the  disease  advaiK'cs,  it  ojmmonJy 
i>ecomes  drowsy,  and  at  last  dies  eomat4>6e,  usually  within  a  week.  Tha 
affection  is  most  fatal.  Rilliet  and  Barthez  state  that  not  more  than  oqc 
•;i»ae  in  twenty  recovers.  Should  recover}'  take  place,  a  large  portion  of 
the  cheek  may  be  lost,  opening  the  mouth  half  way  baek  to  the  ear,  or  « 
dense  cicatricial  band  may  form  between  the  jaws,  making  it  imixjaail 
open  the  mouth. 

Pathology. — The  exact  canR'  of  the  ulceration  instill  nnrertain.  lo 
ulcerative  ^tomatitis  of  calves,  which  in  many  re8i)ects  closely  n.'semtilescan< 
oris,  Lingard  and  Batt  have  found  the  lino  of  junction  of  the  necrotic  and 
healthy  tissues  occupied  by  a  '•''  mass  of  bacilli  having  the  appearanee  of  « 
dense  phalanx  advancing  upon  the  healthy  tissues."  These  were  cultiTsted 
out  of  the  bo<ly,  and  found  cajwble  of  causing  a  spreading  ut-cnwis  when 
inoculated  on  other  animals.  In  one  case  of  eanrrum  oris  whicli  he  bad 
the  opportunity  of  examining,  Lingard  found  similar  organisms  witli  the 
same  aiTangcment. 

Xreatmant.— The  child  must  be  pnt  under  chloroform,  and  tlw  sloughing 
mass  di-eply  cauterized.  The  sloughs  should  be  »'raped  or  scnibl>ed  away 
before  the  caustic  is  applied.  Nitric  acid  is  usually  n*commendod  in  \hmi 
cases.  The  actual  cautery  may  also  be  used,  esjtecially  when  the  clh^k  i» 
already  perforated.  If  the  slough  appears  on  the  surface  exU.'nmllr,  it  mar 
be  cut  away  before  applying  the  caustic.  After  cauterir^tiuu  the  moat'h 
should  l)e  svringed  out  with  diluted  Condy's  fluid,  and  the  alcerating  gurfaf> 
dusted  with  iodufnrm.  The  strength  must  be  supported  with  beef-tea,  wluc. 
and  ammonia.  If  recovery  take  place,  some  plastic  uiteratiou  may  be  necoavT 
at  a  later  period,  in  order  either  to  clotie  the  gap  in  thi'  rhoi'k  or  to  t'tmblo 
ohild  to  o|>ou  tU  mouth. 


GANGRENOUS   INFLAMMATION    OF   THE    VULVA.       925 

NOMA    07    THX    YUIiVA-OANOIUENOUB    VUI.VITI8. 

Oftagrenoiui  Tnflftniniation  of  t]i«  Vulva  of  a  character  much  resem- 
bling caucrum  oris,  and  occurring  under  similar  conditions,  is  occasionally 
met  with  in  unhealthy,  ill-fed  female  children,  and  is  not  uncommonly  fatal. 
It  usually  attacks  the  surface  of  one  labium,  but  soon  extends  to  the  other 
by  contact.  The  parts  round  are  swollen  and  inflamed,  and  in  the  centre  is 
an  ash-grey  slough,  which  rapidly  extends.  The  Treatment  consists  in 
wiping  or  scraping  away  the  sluugh  and  applying  fuming  nitric  acid.  After 
this  the  child  should  be  kept  for  some  hours  every  day  in  a  bath  of  warm 
l>oric  acid  lotion.  When  in  bed,  a  piece  of  lint  soaked  in  a  solution  of 
Ijoric  acid  in  glycerine  and  water  should  be  placed  between  the  labia. 
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CHAPTER    XXXL 


DISEASES  ARISING    FROM   SEPTIC  AKD   INFECTIVE 
PROCESSES  IN   WOUXDS. 

Th[r  j(roHp  of  diseases,  inclnding  Bepticffimia,  pyairnia,  anthrax,  tetano?. 
rabies,  erysipelas,  hospital  gaiigrct)c  and  some  others  of  1l>s8  importance,  liat 
been  iuvostij^ted  of  recent  years  by  numberless  observers  with  an  energy  aud 
ability  probably  never  exceetled  in  any  branch  of  scienee.  As  the  menus  of 
observntioii  were  impnivcd  and  new  laethoda  of  investij^alion  invented,  m  the 
coiivictiou  in  the  minds  of  the  majority  of  patholojjists  became  more  and 
more  confirmed  that  all  tliese  unliealthy  prooegaes  are  directly  caased  by  lie 
action  of  livinfj  micro-orgauisms.  We  are  still  very  far  from  knowing  all  tlieeon. 
ditious  which,  as  predisposing  or  at'cessory  canBes,  takt  part  in  the  develo]^ 
raent  of  these  disoafles,  or  t!ic  exact  motle  in  which  the  orEpmiams  give  rise  u> 
the  various  morbid  processes  with  which  they  are  associated;  but  that  tbcir 
relation  to  them  is,  in  some  forms  of  diseutie  at  least,  actually  oneofcaan  and 
effect,  may  be  Haid  tu  lie  no  longer  a  mere  hypothesis. 

The  nlationB  i>f  microscopic  organisms  to  unhealthy  inflammations,  and  the 
nature  of  a  trne  infective  process  have  already  t)een  discussed  iu  the  chapterou 
Infiamraatinn,  p.  177,  et  seq. 

It  will  be  rememl>ered  that  it  was  there  pointed  out  that  a  clear  distinction 
must  be  drawn  between  simple  putrefaction  and  infective  processes.  Simple 
putrefaction  is  a  fernieuUtive  change  taking  place  in  dead  matter  only,  and 
the  produr-ts  of  the  fermentation  may  excite  inflammation  and  suppuration 
locally,  and  if  absorbed  give  rise  to  a  definite  conHtitiitional  disturbance  ;  boi 
the  organized  ferment  which  dctLTmines  the  process  cannot  act  on  living 
tissuua,  oouHLH(uently  there  is  no  true  infection,  either  locally  or  of  the  Bystem 
in  general.  It  is  to  processes  of  this  kind  thiit  the  term  "septic"  should  be 
limited,  the  word  then  being  synonymous  witti  "  putrid." 

In  a  true  infective  jiRicess  the  virus  infects  the  living  tissues,  increaaing  in 
qmmtity  amongst  them,  and  gives  rise  to  unhealthy  processes  in  them.  Tber 
may  be  local,  the  aLCt.mpanyiug  constitutional  disturbance  lieing  merely  the 
pesult  of  the  absorption  of  the  chemical  products  resulting  from  the  growth  of 
the  organisms ;  ov  genend,  when  the  virus  enters  tiie  blwMi-strfam  iind 
multiplies  in  it.  The  farmer  is  called  a  locnly  and  the  latter  a  general  i>i/Jic/iW 
process. 

In  simple  septic  processes  the  fungi  which  are  supposed  to  cause  them  src 
said  to  be  non-pathogenic  or  non-parasitic ;  in  infective  processes  they  »rr 
spoken  of  as  pathogenic  nr  parasitic.  The  term  "mycosis*'  is  often  usedt»i 
signify  tht*  infection  of  the  living  tissues  by  fungoid  organisms. 

Alth*»ii^di  these  septic  and  infective  processes  are  distinct  from  each  other 
they  are  nearly  related  ;  infective  processes  very  rai*eiy  starting  from  woun<i', 
unless  the  dlt^'hargos  arc  in  a  septic  condition.  This  fact  has  been  explaiocd 
supposing  that  non-pathogenic  organisms   may  develop   pathogenic  pn>- 
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already  described  in  Chapter  XI.;  tetanus  will  bo  conBidercd  in  o  8ub«equent 
Chapter. 

It  is  impossible  here  to  diacnss  fiilly  the  evidence  for  and  agaiuBl  the  micrt>- 
porasi tic  origin  of  these  diseases.  It  is  essentia]  to  bear  in  mind  the  four 
postulates  which,  according  to  Koch,  most  be  fulfilled,  before  the  causal 
relation  of  a  micro-organism  to  any  given  disease  can  be  taken  as  [trove<l. 
Fint,  the  organism  must  be  constantly  present  in  caeee  of  the  disease  ; 
secondly,  the  organism  must  be  capable  of  cultivation  outside  the  b4>dy  ; 
thirdly,  the  disease  must  be  capable  of  production  by  inoculation  with  the 
pore  cultivation  ;  and  fourthly,  the  same  organism  mnst  be  capable  of 
demonstration  in  the  disease  tlius  produced.  Anthnix  and  cutaneous 
eTTHipcias  may  be  quoted  as  instances  in  which  thtse  necessarv  ('onditions 
have  been  fulfilled,  and,  judging  by  analogy,  the  jirobability  is  great  that  in 
allied  diseases  the  same  proof  ^vill  eventually  be  forthcoming.  Further,  tlie 
coarse  of  such  diseases,  the  modifcations  produced  by  altered  conditions  in 
the  body  and  in  its  surroundings,  and  lastly,  the  mo<le&  of  prevention  are  all 
in  keeping  with  the  hypothesis  of  a  living  vima. 

The  chief  arguinc!)t«  urged  against  it  are  the  following.  In  the  first  place, 
it  has  been  urged  that  mauy  processes,  dissimilar  in  every  respect,  are  found 
to  be  associated  with  the  presence  of  organisms  apparently  perfectly  similar. 
Thus  micrococci  are  found  in  a  simple  acute  abscess,  in  erysipelas  and  in 
pyiemia  ;  but  with  bodies  of  such  eitreme  minuteness  differences  may  readily 
exist  which  it  is  Ix^youd  our  power  to  recogniw*.  Cohn,  while  referring  to  this 
question,  culled  attention  to  the  e.xtomul  similarity  of  the  sweet  and  bitt«r 
almond,  which  yet  differ  from  «ich  other  so  widely  in  their  chemical  pro- 
perties. A  much  more  imiwrtaut  objection,  which  is  pointed  out  by  Koch 
himself,  is  that  in  many  cases  in  the  human  subject  the  number  of  micro- 
scopic organisms  found  has  l)een  singularly  small,  so  small  in  hci  as  to  make 
it  difficult  to  understand  bow  they  could  be  the  cause  of  such  grave  disease. 
Lastly,  it  has  been  maintained  that  the  microscopic  organisms  are  meitly  an 
accidental  accompaniment  of  the  process  and  not  the  cause,  or  that  at  most 
they  servo  merely  as  carriers  of  the  vims  and  arc  not  the  prodnoers  of  it.  It 
is  difficult  to  refute  this  assertion  with  the  means  at  present  at  our  command. 
When,  howwLT.  as  in  the  case  of  erysipelas,  the  organism  may  be  cultivated 
for  tweuty  gonemtitms  out  of  the  body  in  an  artificial  medimu,  and  finally, 
on  being  inoculated  on  iiuother  individual  will  produce  a  genuine  attack  of  the 
disease,  it  seems  difficult  to  regard  it  as  other  than  an  essential  factor  iu  the 
production  of  the  specific  inflammation. 

It  must  l)e  acknowledgod  therefore,  that,  althongh  it  is  highly  probable  that 
all  the  diseases  in  this  group  arise  directly  frotn  the  action  of  micro-organisms, 
the  evidence  is  not  as  yet  sufficient  to  furnish  in  every  case  demonstrative 
proof  of  tlie  truth  of  this  theory. 

Supposing,  however,  that  the  fungoid  Uieory  of  infective  prwysssen  in 
wounds  were  proved  lH»yon<i  a  doubt,  this  would  in  no  way  disprove  the  facts 
prsriooaly  known  as  to  the  influeuce  of  bad  hygienic  condition*  in  thi-  develop- 
ment of  ^ese  diseases.  The  experience  of  generations  .)f  Sui-geons  has  taught 
us  thjkt,  although  inllamrantion  and  suppuration  with  febrile  disturbance 
rvsolt  from  contact  with  the  raw  surfaces  of  wounds  of  ttuch  simple  septic 
productM  aft  must  form  in  all  deiid  tissues  or  putrewible  aniniul  fluids  ex]X)sed 
to  the  ordinary  air  of  a  dwelling-house,  the  graver  infeutive  prooeOBSS  are  of 
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extreme  mrity  in  cases  treated  in  pure  air  and  in  the  isolation  uf  ii  privite 
house.  On  the  other  hand,  it  has  been  established  incontestnbly  that  if  Uw 
cubic  capacity  of  a  ward  be  taken,  and  the  rate  uf  ventiliitir'a  tbrtia^^b  ii 
determined,  a  8ur^'eon  may  with  certainty  foretell  how  many  Buppuratinf^ 
wounds  it  will  require,  in  the  abecDce  of  antiseptic  treatmont,  to  generate  infec- 
tive disease  in  it. 

Thus,  Blthoujrli  in  the  prevention  of  these  diseiwes  the  use  of  anti«i*ptifii 
most  take  the  first  place  os  attacking  the  cnl  at  \iA  sonrce,  a  <ttnct  attedM 
to  the  laws  of  liy^ene  as  reganls  cubic  spat*,  ventilntion,  and  general  cld^l 
ncss,  is  also  necessary  to  exclude  those  accessory  conditions  that  favour  \u 
development.  Hy  these  means  combined  all  this  group  of  disenMcs  ran  W 
prevented  ;  their  occurrence  is  the  result  In  almost  all  cases  of  e(.>me  detiDitf 
error  in  the  treatment  of  the  wound,  or  of  some  infrinj^^emeut  of  sanitanr  raJ 
They  are  not  accidental  ;  tliey  are  preventable  and  ou|;ht  to  br>  prevcntedL' 
Should  a  case  arise,  our  knowletlge  of  the  nature  of  the  diseanes  show*  eieftHj 
how  they  may  be  carried  from  one  individual  tf  another,  and  efficient  mt^sk* 
to  prevent  their  spread  should  at  once  be  adopted.  The  whole  subject  of  the 
relation  of  these  diseases  to  j^eneral  hygienic  conditions  has  alreatlr  been  da- 
cussed  (pp.  7  et  sf>q.)^  and  need  not  Ik;  further  considcn-d  here. 

The  view  Is  steadily  ^^aiuing  ground  that  the  local  and  conatitutiomJ 
symptoms  produced  in  septic  and  infective  processes  are  the  result  of  the  actioa 
of  chemical  products  developed  during  the  growth  of  the  uiicn»-org»iiiMaL 
In  the  investigation  of  the  nature  of  these  chemical  products  uinob  Vkloftlik 
work  has  recently  been  done  and  is  still  in  progrrss.  The  moet  importMt 
factj  which  may  betaken  as  dctinittvelyestablisbod,  is  that  in  certain  instanoM. 
the  injection  into  the  body  of  an  animal  of  a  culture  of  a  put!t«)^«f)ic 
organism,  from  which  the  organism  itself  has  been  separated  by  filtnition  nf 
destroyed  by  the  action  of  heat,  is  still  followed  by  the  tj-pical  symptomts  of 
the  disease.  This  was  first  demonstrated  by  Pasteur  in  ISHo,  In  connexioii 
with  chicken  chuleni  ;  the  symptoms  of  the  disease  followed  the  injection  i^ 
the  sterilized  products  of  the  bacillus. 

In  the  consideration  of  Tetanus  in  the  next  chapter  it  will  !«  seen  that  th« 
cliaracteristic  symptoms  of  the  disease  can  be  produced  by  the  injection  of  tht 
'*  hji'ne.< "  obtained  from  a  pure  cnltivntion  of  the  tetanus  barilln«.  It 
may  further  be  mentioned  tliat  paralysis  bus  been  prt»duccd  in  animals  by  tha 
chemical  products  of  the  batMlhis  of  diphtheria  ;  coma,  swelling  of  the  upltjcn, 
etc.,  by  those  of  the  bacfllns  anthracis ;  and  fatal  septic  intoxication  by « 
definite  chemical  iKxly  obtained  from  putrefying  blood. 

The  chemical  [irodncts  themselves  belong  to  two  cliiof  classic :  6rat^  hmtt 
Hnl>stanee«.  which  seem  to  ha  closely  allied  to  alkaloids  in  their  chemical  oom- 
poeition  ;  and  secondly,  toxic  albumins,  especially  albniiiOHi*. 

The  relation  of  these  chemical  substances  elaborated  by  the  growth  <d 
pathogenic  micro-organisms  to  the  production  of  acquired  immn-  "  -n^nt 
great  interest,  but  can  only  very  briefly  be  referred  to  here.     Pas  r^ 

that  immunity  conferred  by  a  previous  attack  of  au  iufiw^five  dii(*;«*e  reMltrd 
from  the  exhaustion  of  some  nutritive  material  necessarv  for  the  growth  oC  tbt 
microKirgnnism.  Chauvean,  ou  the  other  hand,  held  that  it  resulted  fnim 
the  retention  in  the  blood  of  certain  products  prodaeed  by  the  urgnniffln  uk! 
inimical  to  its  own  gr^jwth. 

At  the  present  day  two  chief  views  are  held  on  this  imputtanl  tulrJMt 
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According  to  Metchnikoff  and  his  rollowere  imniuuity  is  the  result  {iC  cvrUiiti 

changes  imposod   iipoQ  the  livini^  celts  which  uct   ur  pha^ocyt^.      In   tho 

Chapter  oti  liiHiiaiinatiori  (pp.  \\\k)  et  ae.q.\  it  hfu  lieen  seen  that  the  l>ehavioiir 

^  of  leucocytes  towards  iD\'udiug  uiiuru-or^cimisius  is  possibly  dct<^rmiDed  by  iha 

H  chemical   products   of   the  latter.     If  theso  are  {>ositively  cbemiotactic  the 

"  leuctK'ytes  are  attracted  and  the  orgiiuisnis  destn^yed  by  them  :  if  ou  tlie 

iither  hand  the  chemical  sulwtiinres  are  ae^tively  chemiotactic,  the  leuci>cytes 

are  repelled  and   the  micro-orgauisuis  gain    the  day.     The   same  chemical 

product   which  in  a  sQsceptiblo  animal  acts  negatively  is  supposed  iu  the 

immune  animal  to  act  ia  a  positive  manner,  and  thus  death  of  the  invtuling 

torjt^uiHms  resnlts. 
Hn   the  other  liand,  Buchner  and   others  believe   that  a  haoteria-killiiiK 
Hubstam-e  exists  in  the  blood  of  immune  animuls,  and  that  phagocytes  play 

•  only  a  secondary  part  iu  the  process,  being  attracted  to  the  organisms  ^Yhioll 
are  alrea<ly  dead.  Ilankin  has  suggested  that  certain  substances,  which  he 
speaks  of  as  •*  protective  proteids/'  are  the  essential  ajrents,  and  are  persistently 
in  process  of  formation  in  the  body  of  the  immune  animal. 
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WOUND-DIPHTHIBRIA. 

lis  name  has  been  applied  liy  French  and  (reraian  writers  to  aa  onhealthy 

condition  astiiinied  by  ^'tttnulutin^:  wounds,  in  which  they  U'oome  oovered  by 

in  opaque,  white,  or  yellowish-white  membranons  layer  closely  resembliDg  the 

membrane  of  diphtheria.     By  Englisli  Surgeons  it  has  more  commonly 

destTibi'd  as  a  mild  form  of  phagedtenic  ulceration.     It  arises  invariably 

in  connection  with  decom]>o8in^  discharges,  luid  is  not  uncommon  in  wounds 

^cver  which  urine  is  flowing.    The  granulating  sore  which  may  have  been  in  a 

.healthy  eondition  np  to  the  time  of  the  attack,  becomes  dark  in  colour,  and  here 

[and  there  small  hiemorrhages  may  l)e  noticed  amongst  the  granulaliuns.     The 

healthy  discharge  uf  pus  ceases,  and  iH  rcphu.*ed  by  a  very  slight  serous  cxudti- 

tioD.     Then  an  opac^ue  white  patch  apf>ears  and  Hoon  sprewls  over  the  surfaoe. 

The  sQrrouuding  skin  becomes  i*eddene<i  and  jiUghtly  swollen,  the  edges  are 

nused  and  sharply  cut,  and  the  sore  may  slowly  spread  and  deejiea.     The 

opaque  white  layer  on  the  surface  is  ditticult  to  remove,  but  if  a  small  piece  U^ 

jMfcled  otFand  examined  microscopically  it  will  l»c  found  to  l>e  <x>mpoei*d  of  the 

lupcrficial   biyera  of  the  gnmulation  cells  which  have  iterished  and   become 

tnely  granular,  mixed  with  a  coagulated  exiidiition.     Throughout  the  whole 

kver  are  abuudant  micrococci,  singly,  in  chnias,  and  iu  colonies.     There  in 

tsually  ttome  slight  febrile  digturbance,  and  the  nearest  lymphatic  glands  are 

iwollen. 

CatuMs. — Thin  unhealthy  process  is  always  tlie  cunsciuenre  of  Iwal  neglect 

>i  cleanliness  and  general  )mi>erftictii>n  ot  hygienic  arrangements.     It  may 

Heveral  wounds  in  a  wanJ,  but   its  cuntJtgtousness  is  uot  very  clearly 

[ed,  and  it  fre^jnentty  cH'cnrs  in  isolated  cases.     It  has  mi  n.'lation  to 

liphtheria.     It  is  ti'ue  that  a  :«imiliu*  unhealthy  condition  has  been  oljscrved 

\t\  Wounds  when  the  [Milu-nt  has  Urn  attacked  by  genuine  diphtheria;  bat 

iic  couiititutional  condition  is  then  entirely  dilVerent.     Diphtheruie  iuflamma- 

»»n  iu  the  throat  doeii  not  lead   tu   the  progruasive  deatruetiou  of   tissue 
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observed  in  the  B/»-caIIed  wonnd-diphthcnft.  Wound-diphthcrin  is  mn'*h  mow 
nearly  allied  to  hospital  pannT-ene  ;  in  fflft,  the  term  in  extended  )it  mant 
writers  on  the  Continent  to  that  process,  the  affection  here  described  bein? 
regarded  as  the  mildest  form  of  the  same  disease.  It  is  well,  however,  t© 
separate  the  process  above  described  from  genuine  hoepiUl  gangrene,  on 
aoconnt  of  its  less  evident  contagion^ness  and  itA  compamtivel/  harmlrffi 
character. 

Treatment. — This  is  very  simple.  It  is  only  neeeasary  to  apply  aome 
strong  antiseptic  lotion,  such  as  chloride  of  zinc  (gr.  40  to  5j),  corbolio  ackl 
fl  in  20),  or  the  snrface  may  he  robbed  over  with  wlid  nitrate  of  silver  or 
aniphate  of  copper.  "Wlicn  a  wound  assumes  this  condition  the  hygienic  tnr- 
ronndings  of  the  patient  should  be  carefully  investigntetU  and  any  TaqIu  of 
ventilation,  rleanliness  or  drainage  corrected.  In  the  mildest  cases  doBting 
the  surface  with  iodoform  may  be  auificient  to  arrest  the  nnhealthy  pi 
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This  affection  is  also  known  hy  the  names  of  contagions  or  pnlpy  gaugrwie^ 
or  sloughing  pihagedaiua,  and  by  some  French  and  Oermau  writ^^rs  tht-  tt*i 
wonnd-diphtherin  is  extended  to  it.  It  is  rhamrterized  hy  a  rapidly  dc«trar» 
tivo  and  sjireading  infective  inflammation,  the  affected  wound  bocomiog 
covered  by  an  adlierent  slough  as  the  process  extends.  It  attacks  open  botbs 
and  wounds.  It  is  rarely  met  with  in  it«  fullest  extent,  except  in  military 
practice  ;  the  accumulation  of  a  large  number  of  wounded  persons  with  U^\ 
suppurating  eores  under  one  roof,  and  the  want  of  proper  cleanUneai  ftoi 
attention  during  an  active  campaign,  disposing  to  it. 

Local  Signs. — When  hospital  gaugrene  invades  a  wound  or  open  sore 
that  has  hitherto  been  perfectly  healthy,  grey  soft  points  of  slough  appssr 
upon  it,  which  rapidly  spread,  until  tlie  whole  of  the  surface  is  affLvte<l.     At 
the  same  lime  the  sore  increases  rapidly  in  superficial  extent,  and  commonly  fl 
in  depth  ;  the  surrounding  integument  becomes  ccdcmatous,  swollen,  and  or™ 
a  livid  red  colour ;  the  edges  of  the  ulcer  are  everted,  sharp-ont,  and  aflsame  s 
circular  outline ;  and  its  surface  is  covered  with  a  thick  pulpy  grejiab-gncn 
tenacious  mass,  which   is  firmly  adherent.     There  is  usually  some  dirty 
yellowish-green  or  brownish  discharge,  and  occasionally  some  bleeding  ;  tlie 
pain  is  of  a  severe  burning  character  ;  and  the  foct-or  frnm  the  surface  is  grssL, 
The  ravages  of  this  diseose,  when  fiilly  developed,  are  very  extensive. 
soft  parts,  such   as  the  muscles,  areolar  tissne,  and  vessels  are   transfona< 
into  a  grey  pulpy  mnss,  and  the  bont?s  are  denuded  and  necrosed.     The  lv|r(r- 
blood-vessels  resist  the  proirress  of  the  disease  longer  than  any  otbi-r  jtiirta,  bol 
may  at  last  be  exposed,  pulsating  at  the  bottom  of  the  deep  and  foul  chasm* 
There  is,  however,  little  risk  of  liiemorrhage  in  the  early  stages  j  but,  when  tbi 
sloughs  are  separating,  an  artery  may  give  way,  aud  bleeding  to  a  dangrrofis  oi 
fatal  extent  ensue.     Ilennen  states  that  there  is  most  danger  of  this  abocit  tb»1 
eleventh  day.    When  the  sloughs  arc  thrown  (tff,  in  the  form  of  reddish-hrowo 
or  greyish-green,  viscid,  and  pulpy  masses,  a  very  sensitive  granulalixkg  snrfiM^ 
is  left,  having  a  great  tendency  to  bleed,  and  to  be  agsin  invaded  by  tbtfl 
gangrenous  process.  ^ 

Klackaildcr  has  described  a  fonn  of  this  affcctioa,  in  which  s  reside  con- 
taining a  bloody  iciior  forms,  with  a  hot  stinging  pain  t  this  bpsska,  tesving  a 
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circnlar  ulcer  of  about  the  siie  of  a  split  pea.  The  ulcer  once  formed,  rapidly 
extends  by  Rharp-<Hit  edges  into  the  surrounding  integument. 

CoNSTiTi'TiONAL  8YKPT0MS, — In  the  early  stage  there  may  be  active  febrile 
disturltfincc,  with  hi^h  temperature  and  quick  pulse.  But  these  symptoms 
floou  subside  into  those  of  pnietration.  In  the  majority  of  cases  the  consti- 
tational  symptoms  follow  the  local  Invasion  of  the  wound.  This  was  certainly 
flo  on  the  two  occasions  in  which  in  former  years  I  had  an  opportunity  of 
obeerving  outbreaks  of  the  disease  in  University  College  Hospital ;  and  the 
Mtoe  has  been  noted  by  Dclpech,  Blackadder  and  othera. 

Causes. — All  wounds  and  sores  are  liable  to  be  attacked  in  this  way,  but 
the  disease  most  frequently  affects  those  that  are  of  recent  origin.  Uutchin- 
aon  believes  that  it  is  specially  prone  to  originate  in  syphilitic  subjects. 
The  experience  of  many  wars  has  le<l  iuoontestably  to  the  conclnsion  that 
hosjiital  gangrene  will  certainly  he  developed  amongst  the  wounded  if  they  are 
crowded  in  too  great  numbers  under  one  roof,  however  large  may  be  the 
building ;  whilst,  amongst  the  wounded  who  are  treated  in  the  open,  or  in 
**  hut  hospitals  *^ — mere  temporary  sheds — it  is  all  but  unknown.  In  many 
Oennan  hospitals  in  which  it  was  formerly  of  very  frecjuent  oocurrence,  it  has 
been  entirely  excluded  by  the  ailoptioji  of  antiseptic  methods  of  treating 
wounds,  all  other  conditions  rcmaining  unchanged.  It  is  evident,  therefore, 
that  the  disease  is  primarily  due  to  two  causes,  the  overcrowding  of  patients 
in  a  ward  and  the  putrefaction  of  the  discharges  from  their  wounds.  The  last 
outbreak  that  occuiTed  at  University  College  Hospital,  more  than  twenty-five 
years  a^o,  was  evidently  due  to  these  causes.  In  one  uf  my  wards,  which  was 
intended  to  contain  15  or  IG  patients  only,  owing  to  accidental  and  un- 
avoidable circumstances,  ^l  [laticnts  were  admitted,  and  slept  for  one  night, 
many  of  them  ha\nng  suppurating  wounds.  The  result  was  an  outbreak  of 
hospital  gangrene,  which  sjiread  through  the  institution,  and  was  most  serious 
And  persistent.  But  though  it  commonly  has  its  origin  in  this  way,  especially 
in  the  crowding  of  military  hospitals  after  a  hard-fought  action,  it  is  met  with 
out  of  hospitals.  Well-marked  cases  of  this  affection,  some  of  a  very  severe 
character,  have  at  times  occurred  amongst  the  out-patients  of  University 
Coltege  Hospital.  In  these  cases,  as  in  many  t>thers,  it  is  probable  tliat  Uie 
diMne  was  occasioned  by  the  neglect  of  hygienic  conditions,  in  the  close  and 
ill-ventilated  houses  of  the  poor,  aided  possibly  by  some  atmospheric  or 
epidemic  intiueuce ;  erysipelaa  and  phlebitis  being  also  very  prevalent  at  the 
time.  This  had  been  observed  during  the  first  occurrence  of  the  disease  at 
our  Hospital,  in  ls41  ;  and  it  is  impossible  not  to  recognize  a  similarity  of 
GMise  in  these  different  affections.  Hospital  ganga'ue  is  highly  contagions, 
and  when  once  it  has  broken  out  it  will  R'adily  spn-nd  frnrn  patient  to  jtatient 
bj  contact  with  nurses'  or  Surgeons*  hngt-rs,  instruments,  dressings,  and  above 
all  if  the  pemioious  custom  of  using  sponges  in  cleaning  sores  bo  adopted.  It 
is  impossible  to  be  too  careful  in  theHc  res|)ectK.  The  disease  may  also  be 
oairiod  by  the  air,  and  may  thus  l)e  said  to  l>e  **  infectious.'* 

Pathological  Anatomy. — Tfie  sluugh  is  composed  of  tlie  tiesnes  of  the 
part  mhimUL't]  willi  intlimimntoiy  products,  the  fluids  having  undergone 
coagulation.  The  indixidual  colls  are  not  recognizable,  the  whole  presenting 
a  finclj  granular  appearanoe.  When  stained  and  pruperly  prepared,  innnmcr- 
able  micrococi^i  are  seeu  amongst  the  granules ;  they  are  in  colonies  or 
ohoiuK,  or  single.    The  perishing  tissues  immediately  beneath  the  slough  are 
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DISEASES  ARISING    FROM  SEPTIC  AND  INFECTIVE 
PROCESSES   IN   WOUNDS. 

Thir  ^roup  of  diseaitCH,  including  scpticfemia,  pymmin,  anthrax,  coUdoiv 
rabies,  erysipelas,  hospiliil  gangrene  and  some  others  of  Ic^s  importanoe,  haaj 
been  inveetijnited  uf  reoent  years  by  numberlesH  observers  with  an  i-uiir^  Mid 
ability  probably  never  exuet.'ded  in  any  branch  of  science.  As  the  mciuu  of 
observation  were  impnjved  and  new  meth'xis  of  invcsti^atittn  invent<?d.  so  tbc 
convtc'iiou  in  the  minds  of  the  majority  of  pathologisU  became  more  and 
more  oonlirmed  that  all  these  unhealthy  processes  are  directly  caaaed  hy  tb« 
action  of  living  micro-orj^anisma.  We  are  still  very  far  from  knowinj^  all  Uwood- 
ditions  which,  as  predisposing  or  accessory  causes,  take  part  in  the  drvelo|>- 
ment  of  tlicse  diseases,  or  the  exact  mode  in  which  the  organisms  give  riif  in 
the  various  morbid  prooesscrt  witli  which  they  are  asscwiated ;  but  that  their 
relation  to  them  is,  in  Home  forms  of  disease  at  least,  actually  oncof  canae  and 
effect,  may  Iw  said  t(j  l)e  no  longer  a  mere  hypothesis. 

The  relations  of  microscopic  organisms  to  uuheulthy  inflammations,  and  tii« 
nature  of  a  ti-ue  infective  pnxiess  have  already  been  diacuBsed  iu  the  cbapt4!roiij 
Inflammation,  p.  177,  et  nfij. 

It  will  be  remembered  that  it  was  there  pointed  out  that  a  clear  distinction 
must  be  drawn  between  simple  putrefaction  and  infective  processes.  Sim|>l«] 
putrefaction  is  a  fermentative  change  taking  place  in  dead  matter  only,  an^ 
the  products  of  the  fermentation  may  excite  inflammation  and  suppuration 
locally,  and  if  absorbed  give  rise  to  a  definite  constitutional  disturbanco  •  bnl 
the  organized  ferment  which  determines  the  process  cannot  act  on  hrin^l 
tisanes,  conse(|ucntIy  there  is  no  true  infection,  either  locally  or  of  the  «y 
in  general.  It  is  to  processes  of  this  kind  that  the  term  "septic  "  should 
limited,  the  word  then  being  synonymous  with  *'  putrid." 

In  a  true  infective  procesii  the  virus  infects  the  living  tissues,  increaainjc 
quantity  amongftt  them,  and  gives  rise  to  unhealthy  processes  in  tbexa, 
may  be  local,  the  accompanying  constitutional  disturbance  being  nion;ly  ibc] 
result  of  the  abBorption  of  the  chemical  products  resulting  from  the  growth  oTj 
the   organisms ;  or   general,   when   the   virus   enters    the   l>l()t>d-«trcttm 
multiplies  in  it.     The  former  is  called  a  ioral,  and  the  latter  tk  ffuneral  inj 
procean. 

In  simple  septic  processes  the  fungi  which  are  Hupposed  to  cause  Uiem 
■aid  to  be  uon-i>atliiJgemc  or  uon-parasitic  :  in  inflictive  pnice«M»i  tlnry 
spoken  of  as  pathogenic  or  parasitic.     The  term  *MnycosiH''  ts  often  mad 
signify  the  infection  of  the  living  tissues  by  fungoid  organisms. 

Although  these  Hoptic  and  infective  processes  are  distinct  from  e«d)  other 
ihey  xire  nearly  related  ;  infective  processes  very  rarely  starting  from  wiMudf* 
unless  the  discharges  are  iu  a  septic  condition.  This  fact  Uiis  been  txphuoed 
by  HUpfKising  that  non-pathogenic  organisms   may  develop  pathogoato  |ito- 
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pertiefi  when  growing  in  a  snitahtc  medium,  snrh  aft  the  liiscltai^cs  of  an 
uiiliwikliy  w(»und  are  aasiinied  to  Ih!.  KviJence  ik,  however,  wiintin;2:  to  prove 
tbift.  Tlie  more  genf*mlly  n'ceived  opinion  is  that  the  spocific.  infective 
procoflMfi  ore  each  due  to  u  8|>eci»l  form  of  organiaiu,  and  that  putrefaction 
aerves  oaly  ao  a  predisposing  cause  of  infection  :  first  by  exciting  intlautmaticu 
and  fluppunitioiu  and  thus  providintr  a  suitable  medium— tlie  inflanmiatory 
exudation  or  pus — in  which  the  jmthopeniL'  or^anismn  may  develop  ;  and 
secondly,  by  lowerin^r  tlie  viUility  of  thu  tiasncs,  in  consequence  of  which  they 
arv  more  readily  invaded  by  the  pullioj^^uic  or  parasitic  fungi. 

However  this  may  be,  the  pnictical  fact  remains  that  the  prevention  of 
pntrefaction  is  also  the  most  certain  means  of  preventing  infection. 

The  mode  of  entrance  of  the  virus  has  already  been  discussed  (p.  Iftl).  In 
infective  prooesses  attacking  wound.s  there  is  no  doubt  that  in  the  great 
majority  of  cases,  bo  great  in  fact  that  we  may  almost  say  in  ail  rases,  the 
virus  entere  the  wound  directly  from  witliout,  and  the  surest  means  of  preven- 
tion arv  Uiotic  directed  to  protect  the  wound  from  external  intiuenceni. 

The  local  and  general  aflections  consequent  U{>on  sej)tic  processes  iu  or 
infe«?tion  of  wounds  may  Ik-  thus  briefly  chissified  : — 

f .  Th«  Effects  of  Pntrefaction. — Tme  Septic  Processes. — The  p>oison 
is  generated  solely  in  dejid  matti^r,  and  is  associated  with  the  presence  of 
boctiTia,  bacilli,  and  micrmHKxri  of  various  forms. 

a,  JLoeal. — Stptie  in/fammaiion  ami  sitppuration  dependent  on  the  local 
irritiitioii  caused  by  the  chemical  products  of  putn?faction.  It  is  a  non-infec- 
tive pnx-c^s  I  p.  182). 

b,  Oeaerftl. — A  febrile  afieotion  dependent  up)on  the  abeoqition  of  the 
chemical  products  of  putrefaction  from  the  wound.  It  is  a  non-infective 
process,  and  varies  in  intensity  with  the  dose  of  the  poison.  If  the  dosu  be 
small  and  the  period  during  which  absorption  lastti  be  short,  the  R'^ulting 
affection  is  known  as  Se^/tfir  Traumntk  Feirr  (p.  3(t7) :  if  the  dose  be  small 
and  absorption  continue  lor  monlhs,  it  gives  rise  to  Hffiic  Frver  (ji.  ^.V*). 
If  the  dose  be  very  large  and  rapidly  absorbed  it  may  l)e  speedily  fatal,  the 
afiecticm  then  forming  one  variety  of  septicicmia — St^pUe  Pohonimf — or  Srptic 
Iti  toxica  Hon,  or  as  it  iH  i^onietimeH  ctiUed  ^St^fntMUL 

IF.  InfsctiTe  Processes. 

1.  ^ocal  Processes  leading  to  a  Spreading  Destmction  of  the 
Affected  Tissnes. 

(I.  Woond-diphtheria. — This  name  has  iteen  applied  by  the  Gennans  to  a 
rficiiii  infective  prMCi-%^  risuully  attacking  granulating  8<»n'«.  The  surface 
roes  covered  with  an  ojwuiih,'  touirb  membrauous  layer,  l»eneath  which  pro- 
gressive destruction  of  the  (^runulntions  takes  place.  There  is  febrile  dis- 
tnrbence,  bat  no  specific  eonstitutitmal  affection  accomjuutying  it.  It  is  oon- 
tagitms,  and  ia  associated  with  the  growth  of  micrococci. 

/>.  XoBpitsl  Oangreae. — A  rapidly  spreading  gangrenous  iuflAmmation, 
atlJM-kin'j  recent  ur  L'r.mii luting  witunds.  The  gungn-ne  fitHows  ehtselv  mi  the 
iuHMmmatiriii.  the  dead  tissues  fiirmiug  a  pulpy  adhen.>nt  slough.  Tlurrc  is 
ie  disturUuiee,  but  no  si>ecitic  infection  of  the  whole  system,  ft  {«3 
iatcd  with  the  growth  of  micrococci,  and  is  intensely  contagious. 
e.  Spreading  Tranmatlo  Oangreae. — An  acute  ra|)id)y  ^  '  inilam- 
lUioti  Uruiiitatuig  in  draLli  <if  I  In' alTetied  LiHSiieJt.     The  intl;  ixtends 

iderublf  distaucv  beyond  the  deiul  tissues,  and  the  gangreuoua  prtKress  is 
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ac(X)mpnniLHl  by  the  evoltition  of  gas  and  offensive  decomposition.  Thcnii 
constitulionnl  diKtiirbiinee  of  the  type  of  septic  poisoning,  hat  there  is  do 
evidence  of  a  general  B[KriGe  infection  of  the  blood.  It  is  nmooiated 
with  the  presence  of  rtid-shaped  orpuiiisms.  but  ig  not  known  lu  be 
CunUL^iciis. 

//.  Phlegmonous  Erysipelas. — An  iirnte  rapidly  spreading  iiiHuiumaUon 
of  the  sul«'«tunt?*nis  an'oliir  tissue,  secondarily  atfectin^  the  skin.  It  ii 
accompanied  by  very  ulinn<lHnt  exudation,  and  tlic  jrantrrene  that  complicitw 
it  seoms  to  be  due  chieHy  to  the  tension  causwi  by  this.  So  far  aa  is  kuoirn  i5 
is  not  a<!Comprtuied  by  any  fl|x»cific  infection  of  the  system,  and  its  contajji'^ta- 
noss  is  dfiubcful.  It  is  associated  with  the  presence  of  microcuoci  in  cbsioi 
(8treptooo<H!U8). 

f.  Cutaneous  Erysipelas. — An  acute  infe<;tive  disease  cliaraotoriaed  by* 
su|>erficial  intiaimiiiitinn  spreiidin^  in  the  skin  from  the  wound,  and  by  t 
jji'neral  febrile  disturijanct*  of  h  s]»ceihc  character.  It  is  supjAJsed  by  soiik 
that  the  poison  infects  the  whole  system  as  well  as  the  lc»cal  seat  of  itifiamnis* 
tion,  but  this  is  doubtful.  It  is  associated  with  tlie  presenot^  of  mioruoDOci  io 
the  affected  skin,  and  no(^ordinir  to  some  olwervers,  also  in  the  blood. 

'1,  General  Infective  Processes. 

a.  Septic  Infection. — An  acute  irenerol  infective  proc<?ss»  rapidly  termini 
ting  in  (leath  willioiit  the  development  of  secondary  centres  of  inflammstioo. 
Th£  poi^fu  infeota  the  whole  system  and  increases  in  it.  the  fatal  result  bciig 
apparently  directly  due  to  alteration  in  the  blood  couset|uetit  ufKm  the  develop 
ment  of  the  virus  in  it.  The  local  affection  may  l>e  insignificant.  The  dtSMir 
is  rare  in  man.  In  animals  it  is  easily  induced  experimentally,  and  in  tliemit 
is  always  found  to  be  assrx:iated  with  a  definite  organism  in  the  bUxid,  differtBf 
in  difiurent  species.  It  is  most  intensely  contagious.  By  many  writers  it  i« 
spoken  of  as  Krpthnrtia,  its  name  beinjr  derived  from  the  fact  that  in  animsll 
it  is  capable  of  beinp;  caused  by  the  injeotion  of  small  dfises  of  pntrid  matter 
under  the  skin.  The  term  tiepiir  infirfit/n  is  here  used  Uy  >"-  from 
nrptie  poisoning  caused  by  the  chemical  product*  of  pulr-  ii  by 
many  writei*s  is  also  spoken  of  as  '*  septicaemia.'* 

b.  Pyemia.— A  general  infei-tive  process,  almost  invariably  starting 
a  wound  which  has  reached  the  stage  of  suppuration  :  henoe  its  name.  U 
is  characterized  by  the  formation  of  secondary  centres  of  inflammation  and 
suppuration  disseminated  throujjhout  tlie  body.  It  is  as80ciat4id  with 
presence  of  micrococci  in  the  blood  nnd  in  tlic  secondary  centres  of  ioflsmms- 
tion.  It  is  believed  to  l>e  contagions.  It  preaents  several  varieties,  which  wtU 
be  dcscribetl  when  treating  of  the  disease. 

In  lu-innl  pnictice  it  will  be  found  that  the  distinction  betwet^n  tbsMi' 
various  ufl'ections  is  not  always  cleiuly  defined,  and  this  haA  given  rise  bo  tfat 
view  that  some  of  them  at  least  arc  merely  m»>dific»U.ionR  of  one  disease.  This 
apparent  con  fusion  may,  however,  be  equally  well  explained  by  the  co-exiUcfiot 
of  more  than  one  form  in  the  same  case.  Thus  a  patient  may  safftr  from 
phlegmonous  erysipelas  with  slonghing  of  the  subcutaneous  areolar  lim 
decomposition  of  the  sloughs  nuiy  follow  and  give  rise  to  septic  poisoat 
sod, iinnlly,  deaih  may  Uike  place  from  jiytemia. 

f.  Anthrft^i  Glanders,  Hydropholna,  and  Tetanus. — Uencral  iiJbd 
diseases,  the  result  of  the  presence  in  the  body  of  a  specific  vinis  oM 
obtaining  entrance  in  a    wound.    The  three  tirst-meutioued 
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alieAclr  desc-ribed  in  Chapter  XL ;  tetanus  will  be  considered  in  a  subsequent 
,>ter. 

It  is  impoasible  here  to  discuss  fully  the  evidence  for  and  against  the  micro- 
itic  origin  of  these  diseases.  It  is  essential  to  bear  in  mind  the  four 
postulates  which,  according  to  Kocli,  most  be  (blfilled,  before  the  causal 
reUtion  of  a  micro-organism  to  any  given  disease  con  be  tidceu  »is  pntved. 
First,  the  organiem  must  be  couMtantly  present  in  cases  of  th<:'  disease  ; 
secondly,  the  organism  must  be  capable  of  cnltivatioa  outside  the  bcidy  ; 
thirdly,  the  disease  must  be  capable  of  production  by  inoculation  with  the 
pare  cultirntion  ;  and  fourthly,  the  same  organism  mnst  be  capable  of 
demonstration  in  the  diseas*.-  thus  produced.  Anthrax  and  cutaneous 
erysipelas  may  be  quoted  as  iusUmcos  in  which  these  necessary  conditions 
have  been  fnlfilled,  and,  judging  by  analogy,  the  probability  is  great  thut  in 
allied  diseases  the  wune  pnx)f  will  eventually  bo  forthcoming.  Further,  the 
course  of  sncb  diseases,  the  modifications  produced  by  altered  conditions  in 
the  body  and  in  its  surroundings,  and  lastly,  the  modes  of  prevention  are  all 
in  keeping  with  the  hypothesis  of  a  living  vims. 

The  chief  arguments  urged  against  it  are  the  following.  In  the  6r»t  place, 
it  has  been  urged  that  many  processes,  dissimilar  in  every  respect,  are  found 
to  be  associated  with  the  presence  of  organisms  apparently  perfectly  similar. 
Thus  micrococci  are  found  in  a  simple  acnte  abacess,  in  erysipeUs  and  in 
pyvemia  ;  but  with  bodies  of  such  extreme  minuteoeBS  differences  may  readily 
eiist  which  it  is  beyond  our  power  to  recognize*  Cohn,  while  referring  to  tbis 
question,  culled  attention  to  the  external  similarity  of  the  sweet  arid  bitter 
Almond^  which  yet  diflcr  from  each  other  so  widely  in  their  chemical  pro- 
perties. A  much  moi%  important  objection,  which  is  pointed  out  by  K(>ch 
himself,  is  that  in  many  cases  in  the  human  subject  the  number  of  micro- 
scopic organisms  found  has  been  singularly  small,  so  small  in  fact  as  to  make 
it  difficnlt  to  understiiud  how  they  could  be  the  cauee  of  such  grave  disease. 
I.astly,  it  has  Wn  maintained  that  the  microscopic  organisms  are  merely  an 
accidental  ac<'ompanimcnt  of  the  process  and  not  the  cause,  or  that  at  most 
they  serve  merely  as  carriers  of  the  virus  and  arc  not  the  prodncers  of  it.  It 
is  difficnlt  to  refute  this  assertion  with  the  means  at  present  at  our  command. 
When,  however,  as  in  the  case  of  eryHipelas,  the  organism  may  be  cultivated 
for  twenty  generations  ont  of  the  body  in  an  artificial  medium,  and  finally, 
on  being  inoculated  on  another  individual  will  produce  a  genuine  attack  of  the 
disease,  it  seems  difficult  to  regard  it  as  other  than  an  essential  factor  in  the 
prodnction  of  the  specific  inflammation. 

It  muHt  be  acknowlerlged  therefore,  that,  although  it  is  highly  probable  that 
uses  in  this  group  aris'  directly  from  the  action  of  micro-  -. 

:jiice  is  not  as  yet  sufficient  to  furnish  in  every  case  dein 
prcKif  of  the  truth  of  this  theory. 

Supposing,  however,  that  the  fungoid  theory  of  infective  process^-^  m 
woaniU  were  proved  iieyond  a  doubt,  this  would  in  no  way  disprove  the  facts 
I  •  known  aft  to  the  intluunre  of  bad  hygienic  conditi<'ns  in  tlie  develop- 

n.  ueM  diseases.    The  uxjKineuco  of  guneratious  of  Sui*geous  has  tAught 

ii-^  I  lint,  although  infiamniation  and  suppuration  with  febrile  dtsturl>anc« 
rvAult  from  contact  with  the  raw  surfaces  of  wunnds  of  !»uch  simple  septic 
prodnctx  ax  mUKt  form  iu  all  <lcad  tissues  or  putrcscible  animal  fluids  ex{»oncd 
(o  the  ordinary  air  of  a  dwelling-house,  the  graver  in&ctivu  proucsses  are  of 
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extreme  mrity  in  caaea  treated  in  pure  air  and  in  the  isolation  of  a  privilo< 
house.  On  the  other  hand,  it  hiis  bern  estahlished  ineont<'st.ftbIy  Uiut  if  Ihi^ 
cnbip  cufMicity  of  a  ward  Ix*  takon,  and  the  rate  of  ventilation  throfi^H| 
deUTinined,  a  Sur^'eon  may  wich  certiiinty  foretell  hriw  many  siippaivliP 
wounds  it  will  requii'c.  in  the  abeence  of  antiacptie  treatment^  to  generate  infec- 
tive disease  in  it.  ^ 

Thufi.  uUhou^rh  in  the  prevention  of  theite  disetMes  the  use  of  undacpcici 
moat  take  the  first  place  afi  attuekin*;  tlie  evil  at  it.«  source,  a  Ktrict  nctetitioii 
to  the  laws  of  hyjficne  us  rcganls  cubic  spaw,  ventilation,  and  funeral  cinmli- 
nc«!fi,  is  also  necessary  to  exclude  t}i06e  accessory  conditions  tiiat  favofir  iti 
development.  Tly  these  means  combined  all  this  group  of  diseaAes  can  be 
prevented  :  their  •occurrence  is  the  result  in  almost  all  cafics  of  some  definitfl 
em>r  in  the  treatment  of  the  wound,  nr  of  some  infringement  of  sanitary  rnka. 
They  are  not  accidental  ;  they  are  preventable  am]  fought  to  be  prewntod. 
Should  a  case  arise,  our  knowledge  of  the  nature  ol'  the  disen-^cs  «hr»w8  ckarl; 
bow  they  may  be  canied  from  one  individual  to  another,  and  efficient  metAK 
to  prevent  their  spread  should  at  once  be  adopted.  The  whole  robjecc  of  tlie 
relation  of  these  diseases  tc»  general  hygienic  conditions  ha.«i  already  heendiit- 
cnssed  (pp.  7  */  v**';.),  and  need  n«it  bo  further  considered  here. 

The  view  is  steadily  j^aining  ground  that  the  lo*'al  and  c/>n8titntion»! 
symptoms  produced  in  septic  aiut  infective  pnKrc^sses  arc  the  result  of  the  actnai 
of  chemical  products  developed  during  the  growth  of  the  micn>-o 
In  the  investir;atinu  of  the  nature  of  these  chemical  products  much  valoafak 
work  bus  recently  been  done  and  is  still  in  progress.  The  most  iropoituit 
fact, whicli  may  betaken  us  detinitively established,  is  that  in  certain  instttnoM. 
the  injection  into  the  body  of  an  animal  of  a  ciJture  of  u  pathogenic 
organism,  from  which  the  or^uism  itself  has  been  scparat«d  by  filtration  <v 
destroyed  by  tlie  action  of  heat,  is  still  followed  by  the  typical  sym]itonia  of 
the  disease.  This  was  first  demonstrated  by  Pasteur  in  iswo,  in  connexion 
with  chicken  cholera  ;  the  symptoms  of  the  disease  followed  the  injection  »il' 
the  sterilized  products  of  the  bacillus. 

In  the  consideration  of  Tetiinus  in  the  next  chapter  it  will  bo  Boen  that  tiw 
cliaracteristic  symptoms  of  the  disease  can  l)e  i>roduoed  by  I  lit*  injection  of  th« 
"/wtttM"  obtained  from  a  pure  cultivatiun  of  the  te-tanus  ba<-illui«.  It 
may  further  be  mentioned  that  paralysis  has  been  produitMl  in  aninmlts  by  (lis 
chemical  products  of  the  bacillus  of  di|ihtheria  ;  coma,  swelling  t»f  the  splcro. 
etc.,  by  those  of  tfte  bacillus  anthracis ;  and  fatal  septic  intoxication  by  ft 
definite  chemical  l»ody  obtained  from  putrefying  blo<*d. 

The  chemical  prodncta  themselves  l>elong  to  two  chief  classes  :  fir«t» 
Hulwtanccs,  which  seem  to  be  closely  allied  to  alkaloidit  in  their  cbemicinl 
position  ;  and  secondly,  toxic  albumins,  especially  ulbunK>ik«. 

The  relation  of  these  chemical  substances  elaborated  by  thi^  growth  of 
patliogcuic  micro-organisms  to  the  production  of  aei]uired  immnnity  is  one  of 
great  interest,  but  can  <tnly  vcrA-  briefly  Iw  referred  lo  hcpp.     Paswur  «inpfond 
that  immunity  conferre<l  by  a  previous  attack  of  an  infective  disea^ 
from  the  exhaustion  uf  gome  nutritive  material  ncccssar)  for  the  ero  a 
micro-organism.      Chauveau,  on  the  other  hand,  held  that  it  •  -  .m; 

the  retention  in  the  blood  of  certain  products  jiroduced  by  the  ijtgaui>iu  auJ 
inimical  to  its  own  growth. 

At  the  present  day  two  ohief  views  are  held  on  this  impofiaiit  nbicft. 
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hnjr  to  MetoliiukofT  ami  his  fi>lIowerB  immunity  is  tin*  ii*flnlc  of  eerttiil* 
(jhaD^t>s  imiwaed  upon  the  living  ccUb  which  aot  iis  phuj^wytes.  lu  iho 
Chapter  on  littlammatiuu  (pp.  lOd  W  seij\  it  has  been  tR.*eu  tliat  the  behaviour 
of  leacocyU^  towards  invading  micro-organisms  is  possibly  determined  by  the 
chemical  products  of  the  latter.  If  these  are  positively  chenuotactic  the 
leucticytes  an-  attracted  and  the  orjranisms  destroyed  by  them ;  if  on  the 
other  hand  the  choiuical  suUstances  are  negatively  chemioLactic.  the  leucocytes 
are  repelled  and  the  micro-organ isuia  gain  the  day.  The  same  chemical 
prodact  which  in  a  susceptible  animal  ticts  negatively  is  supposed  in  the 
immune  animal  to  act  in  a  p4)sitive  manner,  and  thus  death  of  the  invadinv 
organisms  results. 

On  the  otlier  hand,  Buchner  and  others  believe  that  a  bacteria-kiJlin*; 
8ulMtaac*e  exists  in  the  blood  of  immune  animals,  and  that  phag'.^ytes  play 
'tnly  a  secoDdary  part  in  the  process,  being  attracted  to  the  organisms  which 
are  already  dead.  Hankin  has  suggested  that  oeitain  substances,  which  he 
speaks  of  as  *'  protective  proieids,"  are  the  essential  ajj^ents,  and  are  persistently 
in  process  of  formation  in  the  body  of  the  immune  animal. 


LOCAL    IXFECTIVE    PROCESSES   IN   WOUXDS. 

WOUMS-DIPHTHBRIA. 

his  name  has  been  applied  by  French  and  German  writers  to  an  unhealthy 
condition  assunietl  by  granulating  wounds,  in  which  they  Vtecome  covered  by 
«Q  Opaque,  white,  or  yellowish-white  membranous  layer  closely  resembling  the 
false  membrane  of  diphtheria.  By  English  Surgeons  it  has  more  commonly 
been  descTibf^  as  a  mild  form  of  phagedEenic  nicenition.  It  arises  invariably 
in  connection  with  decomposing  <lii4charges,  and  is  not  uncnmmon  in  wounds 
over  which  urine  is  flowing.  The  granulating  sore  which  may  have  been  in  a 
liealthy  condition  up  to  tlie  time  of  the  attack,  becomes  dark  in  colour,  and  here 
And  there  small  haemorrhages  may  be  noticed  amongst  the  granulations.  The 
lit-altlir  discharge  of  pus  ceases,  and  is  replaced  by  a  very  slight  serous  exuda- 
tion. Tln*n  an  opaque  white  patcli  apj)«.-ars  and  soon  spreads  over  the  surface, 
Tlie  surrounding  skin  becomes  reddened  and  slightly  swollen,  the  edges  arc 
and  sharply  cut,  and  the  sore  may  slowly  spread  and  deepen.  The 
ue  white  layer  on  the  surface  is  ditficnit  to  remove,  hut  if  a  small  piece  be 
led  ofTand  examined  micn^soopicatly  it  will  l)e  found  to  lie  aimpostnl  of  the 
uf)eHioiul  biycrs  of  the  gmnulation  cells  which  have  iterished  and  lieome 
finely  granular,  mixcil  with  a  coiu^ulatiHl  exudation.  Throughout  thr  whole 
are  abundant  micnxocci,  singly,  in  chains,  and  m  colonies.  There  is 
Ity  some  slight  febrile  disturbance,  and  the  nearest  lymphatic  glands  are 
•wollen. 

CavuMfl. — 1'hts  unhealthy  prtKe&ii  is  always  the  i-onseiiuoiire  of  lo^al  neglect 
i  ck'sntiness  and  general  imi^erfection  ol  hyitunic  arraiigenienlj^.     It  may 
!*cvcral  wounds  in  a  ward,  but  its  c*^.»ntagiousnes«  is  uut  veni*  clearly 
ed.  and  it  frequently  occurs  in  isolat<>d  casefi.     It  has  no  ivlation  to 
iphtheria.     Jl  is  true  that  a  similar  unhealthy  condition  has  been  observed 
in  wtmuds  when  the  [latient  has  Iteen  uttiicked  by  genuine  diphtheria  :  but 
le  ooDstitutional  condition  is  then  entirely  dil!en;nt,     DiplitlR-ntir  inthimuia- 
lon  in  the  throat  drjes  not  lead   to  the  progressive  destruction  of  tissue 
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observed  in  the  Sfxialled  wound-diphtheria.  "Wonnd-diphthcria  U  ninrh 
nearly  allied  to  liospital  pangrenc  ;  in  fa<*t,  the  term  i«  extended  hy 
writers  on  the  Continent  to  that  process,  the  affection  here  described  ^^H 
rejjarded  as  the  mildest  form  of  the  same  disease.  It  is  well,  liowevflPMf 
separate  the  process  above  described  from  genuine  hospital  gangrene,  oi 
aocoant  of  its  less  evident  contagiousness  and  ite  camparaUveljr  kuuml«M| 
character.  \ 

Treatment. — This  is  very  simple.  It  is  only  necessary  to  appk  tooie 
stronj;  antiseptic  lotion,  such  as  chloride  of  zinc  (gr.  40  to  5j),  carlwHc  add 
(1  in  20),  or  the  surface  may  Vw  rubbed  over  with  solid  nitrate  of  ailrep  or 
sulphate  of  copper.  "Wlien  a  wound  assumes  this  condition  the  hygipnie  imr- 
roundings  of  the  patient  should  he  carefully  investigated,  and  any  fanlu  of 
ventilation,  cleanliness  or  drainage  corrected.  In  the  mildest  caeca  dusting] 
the  surface  with  iodoform  may  be  sufficient  to  an^est  the  unhealthy  proci 

HOBPITAZi    OANaRXMX. 

This  affection  is  also  known  hy  the  names  of  contagious  or  pulpy 
or  sloughing  phagedoena,  and  by  some  French  and  Oorraan  writere  tlie 
wound-diphtheria  is  extended  to  it.  It  is  chanicterized  Viy  a  rapidly  dealmo 
tivc  and  spreading  iufoctivc  iuflauimatiou,  the  aOccted  wound  bcoominc 
covere<l  by  an  adherent  slough  us  the  process  extends.  It  attacks  opea  sons 
and  wounds.  It  is  rarely  met  with  in  its  fullest  extent,  except  in  militan 
practice  ;  the  accumulation  of  a  large  number  of  wounded  persons  with  foci 
suppurating  sores  under  one  roof,  and  the  want  of  proper  oleanlinon  ud 
attention  duriuij  an  active  campaign,  disposing  to  it, 

LoCAr^  Rio>'9. — ^Vhen  hospital  gangrene  invades  a  wound  or  opeo  9fM 
that  has  hitherto  been  perfectly  healthy,  grey  soft  pointa  of  sloQgli  apipesr 
npon  it,  which  rapidly  spread,  until  the  whole  of  the  surface  ii  airecu?d.  At 
the  same  time  the  sore  increases  rapidly  in  superficial  extent,  and  ix)mmoa}T 
in  depth  ;  the  surrounding  integument  becomes  cedcmatons,  swnllt-n,  and  ^l 
a  livid  red  colour ;  the  edges  of  the  ulcer  are  everted,  shaqvcuU  and  assoine  » 
circular  outline ;  and  its  surface  is  covered  with  u  thick  pulpy  greyish-gwen 
tenacious  mass,  which  is  firmly  adherent.  There  is  usually  snm**  dirty 
yellowish-green  or  brownish  discharge,  and  occasionally  some  I  :  the 

pain  is  of  a  severe  burning  character  ;  and  the  fcetor  from  the  siir:  ..  ^  .rttfc 
Tlie  ravages  of  this  disease,  when  f\illy  developed,  are  very  eitensire 
aofk  parts,  such  as  the  mumrles,  areolar  tissue,  and  vessels  are  traotforaKd 
into  a  grey  pulpy  mass,  and  tlie  bones  are  denuded  and  nccroaed.  The  I 
blood-vesBela  resist  the  progress  of  the  disease  louger  than  any  dther  fiarta,  hot 
may  at  last  be  exposed,  pulsating  at  the  bottom  of  the  deep  and  foul  cbMm. 
There  is,  however,  little  risk  of  hemorrhage  in  the  early  stages  :  but,  when  the 
sloughs  are  separating,  an  artery  may  give  way,  and  bleeding  to  a  daogeroot  or 
fatal  extent  ensue.  Ueunen  states  that  there  is  most  danger  of  this  ftboot  tbe 
eleventh  day.  Wlien  the  sloughs  arc  thrown  off,  in  the  form  of  reddiab-brovn 
or  greyish-green,  viscid,  and  pulpy  masses,  a  very  sensitive  gnnulaUD|p  Mll1bc» 
is  left,  having  a  great  tendency  to  bleed,  and  to  be  agftin  invaded  by  tbo 
gangrenous  procc^. 

HIackadder  has  described  a  fonn  of  this  affection,  in  which  m  vtssMe  oro- 
luiniug  a  bloody  ichor  forms,  with  a  bnt  stinging  pain  :  this  breaks,  ksvift^  ^ 
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cireolar  ulcer  of  about  the  Bize  of  a  split  pea.  The  ulcer  once  formed,  rapidly 
extends  by  sharp-cut  edges  into  the  surrounding  integument. 

Constitutional  Svmptoms. — In  the  early  stage  there  may  be  active  febrile 
distorbancc,  with  high  temperature  and  quick  pulse.  Bnt  these  symptoms 
soon  subside  into  those  of  prostration.  In  the  majority  of  cases  the  consti- 
tutional symptoms  follow  the  local  invasion  of  the  wound.  This  was  ccrtaiuly 
so  on  the  two  occasions  in  which  in  former  yeara  I  had  an  opportunity  of 
observing  outbreaks  of  the  disease  in  University  College  Hospital ;  and  the 
ame  baa  been  noted  by  Delpech,  Blackoddor  aud  others. 

Causes. — All  wounds  and  sores  are  liable  to  be  attacked  in  this  way,  but 
the  disease  most  frequently  affects  those  that  are  of  recent  origin.  Hutchin- 
son believes  that  it  is  specially  prone  to  originate  in  syphilitic  subjects. 
The  experience  of  many  wars  has  led  incontestably  to  the  conclusion  that 
hospital  gangrene  will  certainly  be  developed  amongst  the  wounded  if  they  are 
crowded  in  too  great  niunhers  under  one  roof,  however  large  may  be  the 
building ;  whilst,  amongst  the  wounded  who  are  treated  in  the  open,  or  in 
^*  hut  hospitals  " — mere  temporary  sheds— it  is  all  bat  unknown.  In  many 
German  hospitals  in  which  it  was  formerly  of  very  frequent  occurrence,  it  has 
been  entirely  excluded  by  the  adoption  of  antiseptic  methods  of  treating 
wounds,  all  other  conditions  remaining  unchanged.  It  is  evident,  therefore, 
that  the  disease  is  primarily  due  to  two  causes,  the  overcrowding  of  patients 
in  a  ward  and  the  putrefaction  of  the  discharges  from  their  wonnds.  The  last 
oatbreak  that  occurred  at  Univereity  College  Hospital,  more  than  twenty-five 
jean  ago,  was  evidently  due  to  these  causes.  In  one  of  my  wards,  which  was 
intended  to  contjiin  lu  or  IG  paticnU  only,  owing  in  accidental  and  un- 
avoidable cinmmstunccs,  21  patients  were  admitted,  aud  slept  for  one  night, 
many  of  Uiem  having  suppurating  wounds.  The  result  was  an  outbreak  of 
hospital  gangrene,  which  spread  through  the  institution,  and  was  most  serious 
and  peraistent.  But  though  it  commonly  has  itti  origin  in  this  way,  especially 
in  the  crowding  of  military  hospitals  after  a  hard-fought  action,  it  is  met  with 
out  of  hospitals.  AVell-markcd  cases  of  this  affection,  some  of  a  very  severe 
character,  have  at  times  occurred  amongst  the  out-patients  of  University 
College  Hospital.  In  these  c^scs.  as  in  many  (jthcrs,  it  is  probable  that  the 
disease  was  riccasioned  by  the  neglect  of  hygienic  oonditiona,  in  the  close  and 
ill-ventilated  huuaes  of  the  ]HX>r,  aided  [Hjssibly  by  some  atmos[»hcric  or 
epidemic  intiuence ;  erysipelas  and  phlebitis  l)cing  also  very  prevalent  at  the 
time.  This  hod  been  observed  during  tlie  first  occurrence  of  the  disease  at 
oar  Hdspital,  in  1h41  ;  and  it  is  impossible  not  to  recognize  a  similarity  of 
caosG  in  those  different  affections.  Hospital  gangrene  is  highly  contagions, 
and  when  f)nce  it  has  broken  out  it  will  readily  spro«d  from  patient  to  (mticnt 
by  contact  with  nurses'  or  Surgeons'  fingers,  instruments,  dressings,  and  above 
all  if  the  pernicious  custom  of  nsing  sponges  in  cleaning  sores  be  adopted.  Ik 
is  ifflpofisible  to  tie  too  careful  in  these  respects.  The  disease  may  also  be 
carried  by  the  air,  and  may  thus  he  said  to  he  "  infectious.^ 

Pathological  Anatomy. — The  slough  is  composed  of  the  tissues  of  the 
{jan  lutitirut'.'d  with  intlummatoty  products,  the  fluids  having  nndergone 
coagulation.  The  indi^^dual  celts  are  not  recognizable,  the  whole  presenting 
a  finely  granalar  appearance.  Wlien  stained  and  properly  prejmred,  innumer- 
able niirrtKXKX'i  are  seen  amongst  the  gnmulos ;  they  are  in  colonies  or 
chains,  or  single.    The  perishing  tissues  immediately  beneath  the  slougb  are 
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infiltrated  with  niitrrating  cells,  which  press  npon  the  vessels,  w^nie  of  which 
uiv  obiitcratt'd,  nnil  otliere  filled  with  clots.  Microoocci  iire  recognizable  in 
this  region  ul»to,  and  are  almost  certainly  dirtctly  conconied  in  causing  the 
unhealthy  prnoess.  Koch  succeeded  in  inducing  iu  mice  »  j^ngjenoun 
prow'ss  closely  resemblinj;  hospital  gangrene  by  the  inficnlution  of  a  fnnn 
of  micrococcus  which  showed  a  regular  mode  of  growth  in  cbainH.  The  infec- 
tive process  was  purely  local,  death  nwurring  without  infection  of  the  blotid. 
The  tnicn)cocci  were  originally  obtained  from  putrid  Iduod,  hut  subaequent 
inoculations  from  one  aninml  to  another  were  constantly  folUiwcnl  by  the  Aune 
form  of  gangrenous  iDHammation,  and  the  development  of  the  same  definite 
form  of  micrococcus. 

TRKATiiKXT.— The  preventive  treatment  nf  houpital  gangrene  may  Ikt 
deduced  from  a  consideration  of  the  causes  that  gi\e  rise  to  ii.  The  experience 
of  many  (Jerman  surgeons*  and  e8pe<Mftlly  of  Nusshaum,  of  Munich,  has  shomi, 
that  by  the  introdn<'tion  of  the  antiseptic  treatment  the  dist^ase  has  Iw-tn 
banished  from  hospitjils  in  which,  owing  to  faulty  hygiene,  it  formerly  existed 
to  a  fearful  extent.  On  the  other  hand,  it  had  pnicticflUy  been  banished  from 
Knglish  liospitals  by  attention  to  ordinary  deuuliness.  and  general  hygienic 
rules  as  to  cubic  space  f>er  patient,  ventilation,  di*ainage,  &c..  long  before  the 
introtbiction  of  antiseptic  surgery,  although  occasional  outbreaks  still  oci-urred. 
Xow'  it  is  unknown  in  any  properly  managed  civil  hospital.  In  militftnr 
practice  antiseptic  treatment  is  often  impossible,  and  overcrowding  nnavoidBblc, 
The  disease  may  then  be  prevented  almost  to  a  certainty  by  treating  the 
wounded  under  canvua,  in  "  hut  hospitals,'*  nr  in  the  open.  Should  it  bresk 
out,  the  building  in  which  it  has  develo|)ed  it.nelf  should  at  once  lie  abandoned 
or  destroyed.  The  spread  of  the  disease  may  he  pa-vented  l)y  at  once  isolating 
the  affected  patient,  treating  him  iu  the  open,  and  allowing  no  contact  between 
his  attendant?  and  other  patients.  Should  it  have  broken  out  in  a  civil 
hospital,  the  first  p<»int  to  attend  to  is  to }frn'ent  the  eslentiou  of  //«?  disnue 
to  patients  who  are  not  as  yet  affected.  This  may  be  done  by  separating 
those  who  have  been  seized  with  it  from  the  healthy,  by  preventing  over- 
crowding of  the  hospital,  ventilating  the  wards,  washing  the  floors  witli  a 
solution  of  chloride  of  zinc,  whitening  the  walls,  and  fumigating  tiie  aptirt' 
ment  with  chlorine  gas. 

Xoc«l  Tremtment. — The  first  step  in  the  local  treatment  is.  to  clean  away 
the  slough  (ill  tht'  living  tissues  are  exposfxl,  the  patient  being  under  the  in- 
tiaence  of  an  nnassthetic.  This  must  be  done  by  means  of  scissors  and  fon%|)6, 
by  scraping  with  a  sharp  spoon,  and  by  forcibly  rubbing  the  surface  with  » 
-sponge  or  a  piece  of  tow.  The  metal  instrumenta  used  for  this  purpose  mtMt 
afterwards  be  disinfected  by  being  held  in  the  flame  of  a  spirit  laii  -  *  in 

a  bath  of  carl>olic  lotiou  (1  in  2l>)  ;  the  sponge  or  tow  must  ijnu<  be 

burnt.  The  raw  surface  must  then  be  freely  cauten/icd  by  the  application  of 
fmning  nitric  acid,  chloride  of  ziuc,  or  the  actual  cautery.  1  prefer  nitric 
acid,  if  strong  and  freely  applied,  the  surface  and  edges  being  well  spongrd 
with  it.     Tlie  actual  cautery  is,  however,  very  useful  in  thoar;  ca-  loh 

the  surface  to  be  destroyed  is  very  extensive,  or  if   there  be  a  \  u> 

haemorrhage.  Should  it  not  reach  the  deeper  portions  of  the  S4ire,  nitnc  aeid 
may  be  freely  sponged  into  them.  It  is  important  to  bear  in  mind  that  thtm 
cscharotio  applications  will  be  fruitlessly  expended  iu  charring  the  l^nti?<flW 
grey  pulpy  slougli,  unless  this  have  been  jireviously  cleared  away.    Afler  tbe 
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applicabiou  of  tho  caustic,  the  parts  may  be  dressed  with  carbolic  oil,  tcrcbcne 
aud  oil,  or  Borae  moist  antiseptic  dressing.  Tho  (Icrman  Surgeons,  who  until 
rtctntly  ha*l  unusual  opportunities*  of  studyinjr  this  affection,  moAtly  preftTred 
chloride  of  ziuc.  Kiinig  reuoaunends  the  following  treatment.  The  sloughs 
having  been  cleared  away,  the  surroaudin^  skin  must  be  washed  witli  carbolic 
Hcid  lotion  (I  in  2o),  or  chloride  of  zinc  (:J0  gr.  to  5j).  Some  dry  chloride  of 
sine  is  then  moistened  with  water  till  it  dissolves  into  an  oily  jiijaid  ;  cotton- 
wixtl  Bojikcd  in  this  is  laid  on  the  raw  snrfaeo,  and  pushed  int^j  any  irretrolar 
imUows  or  wivities  of  the  wound,  and  allowed  Lo  lie  there  for  from  five  to 
twenty  minutes,  according  to  the  severity  of  the  case.  It  is  then  removed,  and 
some  efficient  form  of  antiseptic  di*e8sio^  applied.  The  pain  is  usually  severe, 
and  n  hypodermic  injection  of  morphia  shouhl  be  jiivcn  to  relieve  it.  The 
slough  formed  by  the  chloride  of  zinc  will  separate  in  from  thrt*  to  ten  daySy, 
leaving  n  healthy  granulating  surface  beneath,  which  may  be  treated  on 
iirdinary  principles.  In  military  practice,  in  which  alone  it  is  probable  that 
hospital  gangrene  will  be  met  ^vith  in  the  future,  chloride  of  zinc  is  by  far  the 
most  convenient  caustic,  as  it  is  carried  in  the  solid  state,  while  fuming  nitrio 
acid  is  dangerous  and  difficult  to  truusp<'rt. 

Should  arterial  hemorrhage  occur,  it  may  he  arrested  by  the  application  of  a 
ligature  to  the  bleeding  point ;  but  if  this  do  not  hold,  as  will  probably  be  the 
case  owing  to  the  softened  state  of  the  tissues,  the  actual  cautery  must  be 
applied  ;  or  the  limb  must  be  removed  if  all  other  means  fail 

In  some  cases,  though  the  sloughing  is  checked  at  one  part  of  the  sur- 
face, it  hits  a  tendency  to  spread  at  another.  When  this  is  the  c-ase.  it  may 
l>e  neceeeury  to  apply  the  caustic  or  cautery  repeatedly.  lu  other  instanocB, 
the  sloughing  cannot  be  stopped,  but  opens  large  arteries,  and  destroys 
the  greater  part  of  the  soft  tissues  of  a  limb  ;  and  then  it  may  be  a  question 
whether  amputation  should  be  performed  during  the  spreaii  of  the  disease,  or 
the  patient  left  to  die  of  ha-morrliage  or  exhaustion.  Such  a  contingency  is 
not  of  common  occurrence  ;  yet  it  may  hap{jeiL  and  the  operation  be  succeesful 
as  appears  from  the  following  case,  though  there  would  necessarily  be  great 
danger  of  a  recurrence  of  the  disease  in  the  stump.  The  wife  of  a  butoher 
applied  at  the  Huspital,  with  a  slight  wound  of  the  forearm,  inflicted  by  a  foul 
hook.  It  was  dressed  in  the  onlinary  way,  but  in  the  course  of  a  few  days 
she  returned  with  extensive  sloughing  phagedu^na  of  the  [Nirt.  She  was  imme- 
diately admitted,  and  the  disease  was  arrested  by  the  energetic  employment  of 
the  local  treatment  above  described  ;  not,  however,  until  after  considcmble 
destruction  of  the  tissues  on  the  inside  of  the  forearm  had  token  place.  She 
left  the  Hospital  before  the  wound  was  aimpletely  cicutri/.ed,  uiid  returned  in 
a  few  days  with  u  fresh  attack  of  the  disease,  mon*  extensive  and  severe  than 
the  first;  this  time  the  process  could  not  be  permanently  6top])e<l,  either  by  the 
actual  cautery  or  by  nitric  acid.  The  radial  artery  was  opened  and  r^iuia-d 
ligature,  aud  the  whole  of  the  soft  parts,  fhim  the  wrist  to  the  elbow,  were 
totally  disorganized,  aud  the  bones  exposed.  There  was  now  very  severe  con- 
stitutional distnrlmiioe,  and  the  case  was  evidently  fast  hastening  to  a  fatal 
terminatiou.  In  these  circumstances  1  amputated  the  arm  midway  between  the 
shoulder  aud  the  elbow  ;  and,  notwithstanding  that  tlie  hnral  diseuse  was 
progressing  at  the  time  of  the  ojteration,  and  that  the  constitutional  disturb- 
ance was  very  great,  the  patient  having  a  puhte  of  lUO  to  17*',  at  whicli 
il  continued  for  more  than  a  fortnight,  she  made  a  good  recovery.    To 
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this    the    &ee    adminifttriitioi]    of    quinine    and    stimulantA    grenily    OOD- 
tril>uted. 

The  Constitntional  Treatment  confiists  in  as  aonrishiiii,'  a  diet  ai  the 
patient  will  tuke,  with  a  libi.ral  supply  of  Btimtihints  ;  and  these  may  be 
increa&^d  by  tlit*  addition  of  tlie  Lrandy-and-egg  mixture,  Mr  of  ammonia,  in 
proportion  us  depression  comes  on,  Fmm  five  to  seven  graina  of  the  sulphate 
of  quinine  should  be  driven  every  four  or  six  hours,  with  a  fnll  dose  of  opinni 
at  bed-time,  and  more  frequently  if  there  be  much  puin  and  irritation. 
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FIS.   940.— BKU;r1i  fiiUJvttcxI   on   A   |>oUtO  ttom 
«  m«e  uf  muiJiyseiuAtuaB  ipnigrene. 


BFRXASINa    TRAUMATIC    OR    KUPHTBKUATGUS    OANORJIKX. 

Spreading  Tratunatic  Oangrene,  Emphysematous  Gangrene,  or  the 
gafujraw  fitudroyaitte  of  ^iaisouneuve,  iu  a  most  acute  and  fatAl  form  of 
infective  iuilammiition  usually  following  contused  or  lacerate  woundfl,  particn- 
larly  when  complicated  with  fractures  or  when  opeuiiijr  a  joint. 

Canses. — The  causes  of  the  disease  are  not  certainly  known.     The  cMtt 

occur  8|x>radical]y  and  there  it  na 
evidence  of  infection  from  case  to  caM. 
It  is  met  with  at  all  a^^es.  On  examiaa- 
tion  of  the  uflecte<1  tissues,  rod-shaped 
organisms  —  bacteria  —  arts  fnund  is 
great  abundance,  and  these  are  donbtr 
loss  connected  with  the  rapid  formation 
of  offensive  gus  in  the  gangrenous  parts 
which  forms  so  charactenstic  a  foaton 
of  the  disease.  They  have  also  bera 
found  in  the  blood,  probably  not  in  an 
active  state,  but  being  merely  acciden- 
tally present.  In  the  great  majority  of 
caseB  the  wound  from  which  the  gangrene  has  originaU'd  has  not  only  lieen 
lacerated  bnt  has  had  mud  or  dirt,  especially  street  uuid,  ground  into  it.  This 
is  known  to  contain  rod-sha|>ed  organisms,  lioth  baciUi  and  bncti^ria,  capable 
of  setting  up  various  uuheaJtliy  local  and  general  processes  if  inocalated  ua 
animals,  and  it  is  very  probable  that  this  is  the  source  of  infection  in  caaea  of 
emphysematous  guugrene.  The  couditionn  favourable  for  the  development  of 
the  disease  aiv  the  presence  of  the  laeeruted  wound  o^>ening  a  cavity  ituch  as 
a  joint  or  communicating  with  a  crushed  bone.  It  is  espcoially  liable  to 
occur  if  the  wound  be  injudiciously  closed  by  stiturvs  witliout  proper  draina^ 
or  antiseptic  precautions. 

It  is  most  common  after  contused  or  lacenited  wounds  of  the  foot  with  con- 
siderable subcutaneous  extravasation ;  it  alsD  oc<:as)otial)y  follows  simiUu' 
iDJuries  of  the  hand. 

SymptonLS. — Spreading  gangi*eue  always  sets  in  bef^ire  suppoimtion  m 
eetablislied,  usually  on  the  second  or  third  day.  At  Unit  the  symptoms  appear 
to  be  merely  those  of  ordinary  septic  inflaminutiun.  the  retult  of  |tent-Qp 
decomposing  discharges.  There  is  febrile  disturbance  of  the  septic  type, 
with  pain  and  swelling  in  the  wuund,  and  a  blush  of  redncfts  exU'ndiog  for 
some  distaticc  r-n  each  side  of  it.  Tl»e  truo  nature  of  the  afToction,  howrver, 
speedily  becomes  appai'cnt.  The  wounded  limb  at  the  B*»at  of  injury  swells, 
becomes  dusky-rec],  and  is  the  seat  of  a  deep-eeatcd,  burning  pain.     Tbo 
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swelling,  redness,  and  tension  spread  upwards,  and  are  speedilj  followed  by  a 
dnsky  purplish  tint,  by  a  soft  doughy  feeling  of  the  parte,  and  in  the  course 
of  a  few  more  hours  by  a  deep  blackish-purple  discolonition,  which  spreads 
uniformly  and  with  great  rapidity  through  all  the  tissues  affected  This  is 
aooompanied  or  immediately  followed  by  emphysematouH  crackling,  doe  to  the 
presence  of  gases  which  are  develojK'd  by  tlie  dccorap<)sition  of  the  parts 
attacked  by  the  gangrene.  The  chuugcs,  which  are  of  a  putrefactive  nature, 
fiist  develop  in  the  wound  itself,  and  speetlily  extend  from  it  to  the  sur- 
roonding  parts.  That  iK)rtiou  of  the  limb  which  is  below  the  gangrenous 
part  becomes  pale,  cold,  and  oodematous.  The  portion  which  is  above 
becomes  rapidly  infiltrated  by  serons  exudation,  which  nins  up  the  inner  side 
of  the  limb  to  the  axilla  or  groin^  as  the  ease  may  be.  The  part  immediately 
above  the  limit  of  the  tissues  that  are  actnully  mortified  is  swollen  by  oedema- 
tons  infiltration,  tense,  pitting  slightly  on  pressure,  and  usually  of  a  dusky 
brownish-red  colour ;  and  frequently  beyond  the  edge  of  the  advancing 
redness,  there  is  a  brownish  discoloniticm,  appareutly  due  to  pigment  liberated 
by  the  breaking  up  of  the  red  corpuscles  in  the  gangrenous  tissues  and 
diffused  beyond  the  area  of  inflammation.  The  process  has  no  tendency  to 
limit  itaelf  ;  the  uedema  and  peculiar  discoloratiou  extend  higher  along  the 
inner  side  of  the  limb,  where  they  always  first  nrach  the  trunk.  Emphyse- 
toatons  crackling  rapidly  spreads  along  the  same  puirts,  and  the  gangrene  here 
travels  with  great  rapidity,  hopelessly  involving  the  tissties  and  entering  into 
the  areolar  planes  of  the  axilla  or  gruiu  in  a  very  few  hours.  As  the  gangrene 
advanoes,  (iie  parts  affected  are  trtiusfonned  into  a  soft,  pulpy,  black  mass. 
On  making  an  incision  into  the  parts  so  affected,  it  will  be  fuimd  that  the 
gangrenous  inflammation  is  primarily  seated  in  the  areolar  planes  of  the 
limb,  and  that  the  muscles  are  not  uirecled  in  the  first  instance.  It  will  1)6 
obBerved  also  that  the  disease  extends  through  the  ai-eohir  tissue,  the  skin 
Uling  aeoondarily  into  slough. 

The  constitutional  symptouu  early  assume  the  character  of  acute  septic 
poisoning,  the  patient  sinking  into  a  prostrate  condition,  and  the  temperature 
falling  below  normal.  I'nic&i  relieved  by  treatment,  death  almost  invariably 
ensues  in  three  or  four  days  after  the  invasi<m  of  the  disease,  and  always 
shortly  after  the  gangrene  has  reachwl  the  trunk. 

Treatment. — The  preventive  treatment  consists  in  very  carefully  cleaning 
any  wound  into  which  mud  or  dirt  has  been  ground  with  a  powerful  antiseptic 
fluid,  perchloride  of  mercury  (1  in  riOO)  perhaps  being  the  best*  Should 
emphysematous  gangrene  api>eur  the  Sur^^eon  will  t>e  placed  in  a  grcAt  difti- 
culiy.  If  he  trust  to  cuustitutional  treatment,  in  the  hope  of  a  line  of  demar- 
cation forming,  he  will  certainly  be  disappointed,  the  gangrene  rapidly  spread- 
ing np  to  the  trunk  ;  and  if  he  amputate,  he  will  probably  lose  his  (»atient  by 
Um  itamp  becoming  affected.  Yet  amputation  should,  in  my  opinion,  be  per- 
formed at  once.  For,  although  this  o|jeration  is  necessarily  very  unfavourable 
when  practised  in  tht-se  cases,  yet  it  must  be  remcmliered  that,  if  the  Surgeon 
wait  for  the  line  of  demarcatiun  or  trust  to  other  means  8Ufh  as  incisions  or 
gencnl  treatment,  the  patient  will  certainly  die.  Ttie  only  chance  of  safety, 
tlien,  lies  in  amputating  early,  and  removing  the  limb  high  above  the  part 
affected  :  thus,  iu  spreading  gangrene  of  the  arm,  at  the  shoulder-joint ;  and 
of  the  leg,  in  the  upper  part  of  the  thigh.  In  most  cases  it  will  1)e  found  that 
the  infiltration  precursory  to  the  gangrenous  mischief  runs  np  one  side  of  tlie 
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iimb — the  inntT  or  posterior — to  a  innch  greater  extent  than  tlie  other.  In 
ainpuUtiDg  under  such  circumstiinccB,  the  Surgeon  may  often  vciy  »«I%ii»- 
tHgeously  80  fashion  his  flaps  as  to  exclude  as  much  aa  posfiihle  of  the  affected 
part  or  side  of  the  limb,  forming  them  chiefly  from  that  least  aiTected. 
The  principal  source  of  danger,  after  amputation  in  these  <'4u«.«,  is  recurTt-nrt 
iof  the  morbid  cr»ndition  in  tlie  stump,  more  particularly  in  the  lowrer  extrcmitj. 
put  of  twelve  cases  in  which  1  have  seen  or  done  amputation  for  this  diieut 
tliifl  recurrence  happened  in  seven  instances.  The  tendency  will  be  increasd 
by  the  proximity  of  the  line  of  amputation  to  the  gangnmons  limit.  But,  wm 
under  the  moab  unfavourable  cironmstnnces,  recovery  will  sometimes  takttplaoft. 
ThuH  1  have  seen  the  flaps  in  amputation  for  Bpi-eudiug  gangrene  iofiUnted 
with  ^latinouB-lookiug  fluid,  and  yet  recovery  take  place.  lu  a  man  whcae  ann 
I  amputated  at  the  shoulder-joint  for  spreadiou:  gangrene  of  the;  lirob,  tbt 
infiltration  had  extended  as  high  as  the  scapula ;  yet  he  made  an  exc«UeDl 
recovery.  In  the  lower  extremity  the  liability  to  i-ecurrence  of  the  gatign'tie 
is,  however,  very  much  greater  ;  and  there  can  be  but  very  little  praaptci 
of  saving  the  patient  if  the  thigh  has  once  become  reddenwl  and  inflkrated, 
pven  though  tlie  gangrene  do  not  extend  above  the  knc«r — invasion  of  tlio  h 
sLnmp  ensuing  under  such  circumstances  with  almost  absolute  certainty.  f 

Much  of  the  buccgrh  of  the  case  will  depend  on  the  after-treatment.  Th» 
must  consist  priucijtally  of  antiseptiu  dressings  to  the  stump,  full  doses  of 
liquor  opii.  and  the  early  and  free  udministmtion  of  stimulants,  more  paiti- 
cuhirly  brandy  and  wine  ;  attention  to  these  pttints  will  often  bring  tlic  patient 
through,  though  usnully  not  without  much  difficulty  and  great  constitutionai 
distnrbance. 
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ERYSIPELAS.     CELLULITIS.     WHITLOW. 

Tub  tenn "erysipelas,"  or '^erysipelatous  infiammation/Msapplifvl  toagroup 
of  infectire  inflammatory  processes  affocting  the  skin,  the  subeutancouR  areolar 
tissue,  intcmiiiKciilur  ur  .subfascial  aix'olar  tissno,  mucous  luembraDcs  ami 
subiuucons  tiRAue,  8orons  inernbranee  and  lymphatic  vessela,  ami  havinj;  one 
feature  in  common,  //j/»  temi^icy  io  spraad  irit/i  great  rapidifij  by  cuntinuittf 
of  ttMttr^  or  m  oUter  trurtU,  to  ajtsttm**  a  '*  diffitsfi ''  /wm.  Erysipielaa  is  <lue  to 
the  action  of  a  virus,  which  iufet^ts  the  |Hirt  nttncked,  inoreaaes  in  quantity 
in  it  by  a  proctss  analogous  to  fermenUition,  wid  (liffaues  itaelf  by  means  of 
the  Iyni|»h-fl]»nce8  and  lymphatic  vessels,  exciting  a  charactvristic  form  of 
inflainmution  as  it  sprt'tidd.  The  virua  most  commonly  entere  thu  body  by 
a  wound,  causing  a  local  inthimmatiou  accomiiaDied  by  a  definite  febrile  dis- 
turlmnoe ;  hut  sttme  drms  of  erysipelatous  inflammation  arise  when  no  apparent 
wound  cxiBts.  and  il  is  probable  that  in  such  cases  the  poison  enters  the  system 
from  the  alimentary  eatuvl  or  the  n:!i;pirati)ri'  tract,  and  is  carried  by  the  blood 
U*  the  n\H}t  at  which  the  local  inflanimatitm  appears.  There  is  no  evidence  of 
ft  true  pencrul  infection  in  any  of  the  fonns  of  erysipelas  ;  it  is  probable  thttt 
the  virns  may  l)e  carried  by  the  hl(H>d,  Imt  cjinnot  multiply  iu  it  as  in  a  true 
general  infective  proccsa. 

Erysipelatous  intliunmatiou  may  attack  a  wound  of  any  size  or  of  any  a^* ; 
but  the  statistics  of  University  College  Hoepital  show  that  it  most  commonly 
arises  in  suppurating  wounds,  al*oat  two-thirds  of  the  cases  beginning  after 
the  tenth  day,  and  very  few  before  the  fourth. 

The  differt'nL  forms  of  erysipelatous  inflammation  are  most  convcDiently 
describwl  as  they  aflWt  different  tiwues  and  organs.  With  Uiis  view,  we  may 
divide  them  primarily  into  Kxtornal  and  Internal  Erysipelas. 

EztemaJ  ErysipelAS  is  that  variety  which  aflects  the  &kiu  and  Bul>cn- 
tan«»ufl  areolar  tissue.  The  inflamniatory  process  may  afleot  either  or  both 
of  theae  structua's  and  thus  erysi|)eln8  has  been  di\ided,  as  first  8ugg«alod 
by  .\'untK*K\v,  into  three  forms;  1.  Cutantons ;  'J.  Cellolo-cntaneoiis ; 
;v  OellolitU.  The  cellulo-cutaueous  form  is  ttic  Phleffmonoos  Erysipelas 
nf  l^iwntice  :  whtlat  the  cellular  varietv  is  often  spoken  of  a$  Diffuse 
CttUuUtu. 

It  ia  a  fact  of  much  importance  that  the  cutaneous  variety  of  erysipelas  is 
characterized  by  the  aljsence  of  pus  formation,  whilst  on  the  other  hand  the 
ivUult>-tutaiienus  and  oelluLir  varieties  are  essentially  processes  *)f  difluse 
•oppurution.  We  shatl  ind(.'<>d  ece  shortly  that  there  is  strong  clinical  and 
paiiiolopeal  support  fur  the  \iew  that  cutaneous  erysipelas  is  a  specitic  m- 
flammation  of  the  skin,  and  that  the  conditions  known  as  cellnlo-cutaneons 
and  ocllular  ery8i|)elas  are  quite  distinct  affections  resulting  from  infection  of 
the  tissues  witli  pyogenic  firgauisms,  and  differing  from  each  other  chiefly  in 
Ibc  exact  seat  of  the  suppuration. 
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The  Btatiatics  of  UniTersity  College  Hospital  give  the  following  rcsnlti, 
showing  the  relative  frequency  of  these  affections.  During  a  period  of  ten 
years  19fi  eases  were  admitted  under  the  euro  of  the  SurjfcouB  or  arose  in  the 
surgical  wiirds.  Of  these  14«  were  cutaneous,  21  cellulo-cutaneoas  or  phl^* 
monous,  and  24  cellular  (or  cellulitis).  To  these  may  hi*  addwl  ;sr.  (^st-s  of  %f>- 
called  idiopathic  cutuueou8  erysipelas  admitted  under  the  care  of  tlie  Physiciaxui, 
making  a  total  of  184  cases  of  the  cutaneous  form  oat  of  23^,  or  iMuiySU 
per  cent. 

Causes. — The  causes  of  erysipelatons  inflammations  are  :  first,  the  mnmikl 
cause,  the  vims  or  contafjiom  ;  and  secondly,  the  frrffUsponing  mmjum, 
may  be  divided  into  those  that  arc  intrinsic  to  the  patient,  incloding 
local  or  constitutional   »:)nditions   as  predispose   him  to  receive  the  virm% 
and  thoee  that  are  Rrtrinsic,  such  as  the  meteorolog-ical  and   liri^ienic  coo* 
ditions  to  which  he  is  exposed  before  he  is  attacked  by  the  disease.    Tbt 
extrinsic  causes  may  act  by  favouring  the  development  of  the  ^  irns  out  of  the 
body  or  its  transmission   from  one  individual  to  another,  or  by  imimiring^ 
the  health  of  the  patient  and  thus  rendering  him  more  ready  to  rtoeivo  tbiafl 
poison. 

1.  The  EsBential  Cause.— It  has  been  proved  to  dcmonstnUioa  that 
cutanrous  eri/si/wUi:*  k  the  result  of  the  growth  of  a  microeoecus  in  the  lympb- 
atic  spaces  of  the  skin.  The  organism  occurs  most  coimiionly  in  pain  or 
chains,  and   is   known  as  the  Streptococcus  erysipclatosus.      FehJeiHen  fint 

succeeded  in  cultivating  these  organisms  on  gtlatiw 
and  coagulated  scrum.  A  smalt  pieoe  of  the  aflbofeeil 
skin  wiis  removed  and  placed  on  thr  prcpanJ 
gelatine  ;  after  a  short  time  the  white  film,  which 
the  microscoj>e  showed  to  lie  composed  of  micro- 
cocci, spread  over  the  surface  of  the  gelaliDC.  A 
smali  speck  of  this  was  then  planted  on  aooliKr 
gelatine  surface  and  again  the  film  formed.  Tlii* 
procesH  was  re|>catcd  many  times*  in  one  inrtanri 
to  thirty  generations,  until  it  might  r^aaonabty  l« 
'^.'TiSm/'r^rrcaKiiS!;;  «'»PF«cii  that  any  chemical  i>oison  nhid.  might 
oagcutioe.)  tiieoretically  have  been  atlheriug  t4i  the  original 

organisms  taken  from  the  akin  was  porf«cUj 
eliminated.  The  fnngi  were  then  inoculated  on  mbbits,  and  gave  riw 
to  a  spreading  inflammation,  exactly  resembling  cutaneous  erysipels- 
Afterwards  similar  inoculations  were  made  on  eigljt  patieuta  in  CMsi 
of  cancer,  sarcoma,  and  lupus,  with  tiic  view  of  exerting  tlie  reputed 
onrative  action  of  erysipelas  on  these  alVectious.  Seven  out  of  the  cigbt 
patients,  after  a  period  of  incubation  t.»f  from  fift«<'n  to  siitr  hours  w«a 
affected  by  genuine  erysipelas,  with  all  the  characteristic  lot.'al  and  constitntiouil 
symptoms.  In  the  one  case  in  which  the  iuoculatiun  failed,  the  ptttieot  hid 
recently  recovered  from  a  spontiineons  attack  of  the  di»ea«e.  At  the  Coognv 
of  German  Surgeons  in  IS8.S,  Felileisen  exhibited  a  patient  in  whom  i;emiiM 
cutaneous  erysii>ela8  had  been  produced  by  the  inoculation  uf  micricoooi  mhkk 
were  thirty  generations  removed  from  the  original  organism*  obtiuncd  froa 
the  skin,  the  cnltivation  having  been  continued  on  gelatine  from  Augna^  IS^ 
to  April,  1883.  j 

According  to  Koch  and  Fehleisen.  the  miorocooci  are  not  found  in  tW 
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hUiod-ressols  or  blood.  Hiller  8tat<*s  that  if  the  blood  be  examined  nuiueniin 
white  corpuscles  in  a  state  of  degeneration  are  found,  having  become  converted 
into  masses  of  highly  refracting  prannles.  Busk  hag  described  the  occurrence 
of  pinjrs  of  such  corpupcles  in  tlic  capillaries  of  the  lung,  and  Bastian  ha» 
observed  a  similar  condition  in  the  brain. 

In  phhgTrwnous  err/si/tcfas  and  in  diffiw  crUuIitis  a  micrococcus  is  also 
found — the  Streptococcus   pyof,'enc8  —  which   has 
already  iK-en  described  on  p.  i44. 

Mnch  discussion  has  taken  place  as  to  the 
poesible  identity  of  these  two  organisms  —  the 
Rtreptoroccuserrsipelatosns  and  the  Strept^tcoccuB 
pyf»|orone8.  In  their  microscopic  characters  and  in 
their  U'havionr  in  artificial  cultivations  the  two 
orgauisnis  are  practically  indistinguishable.  The 
results    of    inoculation    experiments    have   been 

somewhat  coutrudictory ;  thus  while  several  observers  have  obtained 
similar  results  with  the  two  organisms,  others  have  found  that  the  Strep- 
tococcuH  erysi]>elatn8us  constantly  causes  a  spreading  intlammution  of 
the  skin,  but  that  the  Streptococcus  pyogenes  causes  marked  iufliunmatory 
swelling  with  a  tendency  to  snppnratiou.  Baumgarteu  and  others 
who  believe  that  the  organisms  are  identical  snggest  that  the  olinical 
difTerences  between  cutaneous  erysipelas  and  the  suppurative  prucessca  are 
dependent  upon  the  varying  vimlence  of  the  organism,  the  mode  of  infection 
and  the  idiosyncrasy  of  the  {mtient.  On  the  whole  it  seems  probable  that 
the  two  organisms,  although  morphologically  alike,  are  not  the  same.  Wataon 
Cbeyne,  who  mclines  to  this  view,  suggvsta  that  cases  in  which  cutaneous 
erysipelas  and  suppuration  are  associated  may  be  the  result  of  mixed 
infection. 

It  is  an  important  fact  to  guide  us  in  the  prevention  of  these  diseases  that 
the  organisms  are  killed  in  45  seconds  by  a  1  in  30  solution  of  caxbolic  acid, 
or  in  la  seconds  by  a  1  in  1{»00  solution  of  corrosive  sublimate. 

Cutaneous  Ki^sipelas  is  undoubtedly  contagious^  and  instances  have 
repeat*fdly  fallen  under  my  own  obKervation,  in  which  erysipelas,  often 
unfortunately  fatal,  has  been  communicated  to  the  servants,  nurses,  or  rulativva 
of  patients  alfocted  by  it.  A  remarkable  proof  of  the  contagious  nature 
of  erysipelas  occurred  in  the  winter  of  l}sr»l,  iu  one  of  my  wards  at  University 
College  Hospital.  The  Hospital  had  Wn  free  from  any  cases  of  the  kind  for 
a  considerable  time,  when,  on  the  15th  of  January,  at  about  noon,  a  man  was 
admitted  under  my  care  with  gangrenous  erysipelas  of  the  legs,  and  placed  in 
Brundn.-tt  Ward.  On  my  visit  two  hours  after  his  iwlmission,  f  ordered  him 
to  l)c  remuved  i\)  a  sepunite  room,  and  directed  that  the  chlorides  should  be 
freely  used  iu  the  ward  from  which  he  had  been  taken.  Notwithstanding 
these  precautions,  two  ilays  after  this,  a  patient,  from  whom  a  necroeed 
portion  of  ilium  had  kon  removed  a  few  weeks  previously,  and  who  was 
lying  in  the  bed  adjoining  that  in  which  the  patient  with  erysipelas  had 
been  tem|>orarily  placed,  was  seized  with  erj'sipt'las,  of  which  be  speedily 
died.  The  disease  then  spread  to  almost  every  case  in  the  ward^  and  prove<l 
to  several  patierila  who  had  recently  been  operated  uptju. 
cgmonouH  eryk^ifH'hijS  and  dilTuse  c^llulititt  on  the  other  hand  do  not 
^trcad  by  infection  if  a  cuc>c  be  admitted  into  a  geueiul  ward ;  ueverthclesB,  on 
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arnnnnt  uf  the  soniewhat  uncertain  state  of  our  knowledge  concerning  thcso 
aflbctioiiB,  tlie  patient  bIiouIiI  if  (xwaible  l>e  isolated. 

2.  Predisposing  Causes. — CerUiiti  local  and  coustitutioual  intrinMiooMMtt 
pi'ediB^Kj.ne  tlie  paii<Mit  to  receive  the  virus. 

Jcoeal. — Of  these  the  most  important  is  certainly  the  preAmct  of  a  loound  or 
raw. surface.  Tiie  statistics  of  University  College  Hoapital  show  that  erysipela- 
tous infianimiition  niay  attack  a  wound  at  any  time  from  iu  inHiction  to  iU 
healing.  This  is  especially  true  of  the  ciitjuieous  (oniife  ;  other  ^^lrieti«?8 
of  erysipclatouB  inflammation  more  commonly  start  from  recent  woundu. 
The  presence  of  decomposing  discharges  in  the  wound  is  uiiduubtcdiy  an 
im[>ortmiC  predisposing  caase^  and  antiseptic  treiitment  has  done  much  to 
prevent  it.  "When  erysipelas  is  epidemic,  it  is  well  for  the  Surjrrfin  not  t« 
perform  any  operoliou  that  cun  c<jnveiiieiitly  be  iM)sti>oned  -,  and  in  no  caw 
should  a  ])ationt  on  whom  an  o|»eration  has  recently  U'on  pertV»inied  be  pnt  in 
a  nei^hliourinp;  bed  to  a  case  of  erysipelas,  or  even  in  the  same  ward,  Tht* 
size  of  the  wound  has  little  influence  on  the  occarrence  of  crysijK'laii,  which 
will  as  readily  follow  a  puncture  aa  an  amputation  wound.  Lftcemted  wounds 
arc,  however,  more  liable  to  l>e  followe<i  ijy  HryBi|>elai*  thau  clean-cut  inriRJonf. 
The  depth  of  the  wound  also  intlucnccs  in  an  im[xtrtant  manuer  the  kind  and 
the  degree  of  the  erysipelatous  infliLmmation,  the  phlegmonous  and  the  ceilojar 
forms  arising  most  commonly  from  those  injuries  that  penetrate  the  deep  fascia 
of  a  limb.  In  such  cases  the  disease  may  B]jread  widely  and  fatally  through 
the  dee|>er  gul>aixjneurotic  and  intermnsmljir  planes  of  areolar  ti«Aue.  U 
is  important  io  these  cases  not  to  confound  a  -simple  septic  inflammation  doe 
to  the  presence  of  deromposincj  mutter  in  an  ill-drained  wound,  with  grnaior 
erysipelatous  iuflammatiou.  Injuries  about  the  head  and  hands  aiv  said  to 
be  more  liable  to  l)e  attacked  by  erysiiK'latouB  inflammation  than  cho«e  ol 
other  parts. 

Conatitiitional. — Somo  persons  appear  to  1)e  ualuraittf  pretitgpotmi  U> 
ervsiix'las  to  such  a  degree  that  it  readily  follows  llie  application  of  mid,  or 
stomach  disorder,  or  a  trivial  sujterficial  injury.  This  predJ8[H>8ition  is  mort 
generally  acrioircd  by  habitual  derangement  of  health,  more  especially  as  tlie 
result  of  the  excessive  us^*  of  alcoholic  stimulants.  The  condition  is  met  with 
amongst  the  lalKiiiriiig  jtoor  as  the  rcanlt  of  privation  of  the  ne<x^sftari«8  of 
life,  and  araoni.'st  the  wealthier  cUsbcs  as  a  oonscqncnce  of  high  living,  want 
of  cxeR'ise,  and  luxurious  habits. 

Some  morbid  Mates  of  Ute  bloody  consequent  ujion  visoeral  disonw,  appear  ti> 
predispose,  in  the  highest  degree,  to  the  supervention  of  erysipelas.  This  is 
esf>eci]illy  the  case  in  dial>etes,  and  in  disease  of  the  kidneys  attended  with 
allmminuria.  As  a  cou8e<|uence  of  renal  disease,  erysipelas  often  <»ccur»  from 
tlic  most  trivial  causes;  such  as  a  scratch,  the  sting  of  an  insect,  or  any  *»f 
the  minor  operations  in  surgery,  more  especially  about  the  lower  part  of  the 
body.  Not  only  is  it  readily  induced  in  this  way,  but  it  will  rxt4?nd  in  an 
uncontrollable  manner  in  these  states  of  the  system,  and  will  oft4!n  nsaume  a 
gangrenous  form,  there  being  apparently  au  utter  want  uf  power  in  the  tissoes 
to  resist  the  influence  of  the  virus.  Pei-sons  of  a  plethorir  Labit,  with  a 
tendency  to  gout,  are  predisposed  to  erysipelas.  The  bloul-<legenemti(jn  that 
attends  malignant  disease  peculiarly  disposes  to  erysi^ielas,  which  acc<»rdiDgly 
more  fre<iuently  takes  place  after  operations  on  persons  suffering  from  such 
diseases  tlian  after  the  removal  of  simple  tumours. 
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Persons  wLose  ntrvoun  Mt/Htfrna  are  habitnally  depressed,  rlie  Bomi-idiolic 
uud  idiotic  for  iiietntice,  are  very  prone  to  itiQatnmationfl  of  nn  erysipchitouii* 
fonn.  A  person  who  hits  once  suffered  fiv)ni  erysipelas  is  said  to  be  more' 
liable  to  the  disease.  Fehleisen  states  that  his  iuocalation  cxpcrimentB' 
shonred  that  after  au  attack  of  cutaneons  erysipdas  there  is  a  short  period  of 
immunity,  lafltin<r  a  few  weeks  or  months. 

'2.  Itxtrinsic  Causes. — Amongst  the  circumstauces  that  snrround  the 
paiit-'ut  and  tiiat  favuur  the  production  of  this  disease,  the  saison  of  the  ycafii 
snd  atmospheric  chon^^es  exercise  a  marked  intluence.  Erysipelas  is  usually' 
■pQpposod  10  be  more  frequent  in  the  spring  and  autumn,  and  the  ej:periencc 
■'it  University  College  Hospital  tends  to  confirm  this  idea.  Thus  we  find  that 
during  the  years  1871  to  181»o,471  casesofurjaipeias  were  treated  in  the  Hospital, 
inrluding  those  iidmittfMl  fur  the  dinease.  and  those  alTected  by  it  while  under- 
going treatment  for  other  affections.  Of  these,  lill  occurred  during  the  cold 
moDths  of  I>eceml»er,  January,  and  February;  129  during  March,  April  and 
May  ;  74  during  the  hot  months  of  June,  July,  and  AuguHt ;  and  1 12  during 
'vlfieptember,  October,  and  November.  It  has  frequently  lioen  asserted  that 
erysipelas  often  breaks  out  on  the  setting  in  of  cold  easterly  winds  or  on 
sudden  atmospheric  changes.  Observations  were  nmde  during  one  year  (IH7i!) 
ut  UniverHity  College  Hospital  with  the  view  of  usting  the  truth  of  this 
assertion  ;  but,  as  they  wea*  not  coutinue<l  alter  that  year,  the  time  over  which 
they  extend  is  not  sufficient  to  exclude  the  influence  of  chance.  As  far  as  they 
went,  however,  they  tended  to  show  that  mild  damp  weathur,  with  westerly 
wiud.s  is  a  more  powerful  pre^lisposing  niQine  of  erysipelas  aiul  allied  conditions 
than  i.-old  dry  weather  with  easterly  winds,  which  is  exactly  the  reverse  of  the 
generally  re<*eived  opinion.  The  subject  is  one  of  great  interest,  and  is  well 
worthy  of  further  investigation.  Erysipelas  often  becomes  epidemic  as  the 
result  uf  peculiar,  but  at  present  unexplained,  conditions  of  the  armifspbcre. 
Thus  at  University  College  Hospit^d  the  numlicr  of  cases  o<'cnrring  *lnring  the 
four  ycjira  1871  to  IH7t  was  as  fnllows :  in  1S71,  29;  in  IH72,  2l»  ;  in 
1M73,  26  ;  in  1^74.  t;7.  And  not  only  was  it  at  University  College  Hospital 
that  this  cxoess  uf  erysipelas  was  noticed,  but  every  similar  institution  in 
liondon  suffered  in  the  some  way.  It  will  usually  be  found  that,  when 
erysipelas  is  very  abundant  among  the  in-patients  of  a  hospital,  similar  cases 
present  themselves  for  treatment  in  the  out-pacient  department;  and  at  the 
same  time  it  is  generally  noticed  that  phlebitis  of  varicose  veins,  epi<lt'mic 
catarrh,  acute  tonsilitis,  and  other  allied  affections  prevail  Epidemic  er^'sipeltis 
may  vary  in  its  type.  Thus  the  epidemic  of  1H74  was  chicHy  uf  the  ctitaneons 
variety,  and  was  iu'c<Mn|>anied  by  comparatively  slight  tendency  to  gangrene  or 
akmghing;  while  tliat  of  1K72,  in  E<Iinburgh,  was  of  a  violent  phlegmonous 
type*  QBoaLly  attacking  the  8ubcutauellU8tii^sue  aud  leading  to  extensive  diOiise 
sloughing  and  suppuration. 

The  great  predisposing  cause  of  erysiitelas  is,  however,  to  be  sought  for  and 
will  l>e  found  in  a  tmnf  of  nitrntwn  to  hygienic  rondtiwns.  It  is  one  of  the 
penalties  inHicted  by  nature  on  those  who  neglect  those  prime  requisites  of* 
healUi — temperance  and  cleanliness — or  who  arc  incapable  ttf  obtaining  goodi 
food  and  pure  air.  Were  tlie  laws  of  hygiene  obeyed  Jis  fliey  should  l»e, 
prysipt-liu  and  the  allied  diffuse  inflammations  would  rarely  be  met  with  in 
surgicjil  pnicticc.  Onrcrowding  t)f  hospituU,  and  want  vf  yro^fer  vmtihtion  in 
wards  and  rooms,  ore  fertile  sources  of  er)'sipda8,  and  of  the  allied  pro 
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ErjBipc]a8,  however,  cannot  be  as  certainly  generated  in  this  way  as  aome 
other  unhealthy  processes  m  wounds,  such  as  hospital  gangrene,  or  pyemia. 
This  has  frefjuently  been  ()bsrr\'ed  in  mih'tary  practice.  Thns,  aftiT  the  battle 
of  Sedan,  althonj^h  the  wounded  in  some  h(.>spitals  were  almost  d(K;iinAt<xl  bt 
pyaemia,  erysipelaB  was  very  rarely  met  with.  In  the  Ameriean  "War  it  i$ 
stated  to  huve  occurred  in  0-4  per  cent,  of  the  wounded.  It  generally  brokv  uitt 
in  badly  ventilated  liospitals,  and  spread  rapidly  from  one  patienc  to  another. 
It  was  lesa  frequent  in  citses  treated  in  tents,  but  occasionally  it  made  ttt< 
Rppcanince  under  the  most  favourable  hygienic  conditions.  These  facta  tend 
to  confirm  the  tow  that  genuine  erysipelas  is  due  to  a  specific  vims  which  i« 
not  universally  pre&cut.  In  old  hospital  building  in  which  the  disease  luu 
frequently  occurred,  the  poison  may  l>e  constantly  present,  waiting  only  ftir 
favourable  conditious  to  munifeat  itself. 

Fehleisen  has  shown  that  the  streptococci  of  cutaneous  eryskpelae  can  be 
cultivated  at  ordinary  teniiwmtnres,  not  only  in  gelatine  and  bluod-ecmm,  but 
on  potatoes,  and  it  seems  probable  that  the  virus  will  increase  readily  whenever 
there  is  dead  animal  or  vegetable  matter  in  which  it  can  develop,  Tbi»  ■ 
explains  the  way  in  which  the  disease  is  not  unfrcquently  originated  in  ho»- 
pitals,  by  dressers  going  directly  from  the  dead-hoiise,  and  especially  from  the 
examination  of  the  bodies  of  those  who  have  died  of  difTuse  infiamniation8,  to 
the  bedside  of  patients,  without  takin<^  sufficient  care  to  rlean  their  honiU  or 
change  their  clothes.  For  this  reason  also  the  same  instruments  should  oerw 
he  used  for  practising  operations  on  the  dead  and  performing  them  on  the 
living  body.  The  apparent  origin  of  the  disease  from  air  passing  over  aa 
nsh-beap  on  which  kitchen  refuse  has  been  thrown,  which  has  licon  more  thao 
once  recorded,  may  be  due  to  the  cultivation  of  the  s{>ecifio  streptococcus  on 
decaying  vegetable  matter. 

The  varieties  of  external  erysipelatous  iufiammation  will  be  separately  dis- 
cussed in  some  detail. 

1.  CuTANKors  Ehvbipelah  is  a  specific  spreading  inflammation  of  the  skin, 
accompanied  by  uonstitntional  symptoms  which  are  sucuridar}'  to  the  local 
disturbance. 

Local  Symptoms.— If  there  be  a  wound,  its  surface  becomes  dry.  and  ihe 
margins  become  slightly  swollen,  and  the  characteristic  rash  spreads  away 
from  them  into  the  surrounding  skin.  The  disease  may  also  apj^^i-ar  to  occur 
idiopathically  ;  that  is  to  say,  it  may  apparently  originate  in  the  uabrokea 
skin.  Trousseau,  and  others,  have  asserted  that  even  in  these  oases  it 
always  starts  from  some  slight  abrasion  which  bus  been  overlooked,  Wbm 
arising  in  this  way  it  commences  most  commonly  at  the  junction  of  muoou* 
membrane  and  skin,  as  at  the  angle  of  the  mouth,  the  ala  of  the  Dftsc,  the 
tomer  of  the  eye,  the  meatus  uf  the  ear,  or  the  margin  of  the  anus.  In  rare 
uBScs  it  may  arise  spontaneously  on  the  limbs.  I  have  seen  it  commcuoe  in 
the  unbroken  skin  over  an  abscess.  This  so-called  idio|iathic  crysipelo*  is  U»c 
same  disease  as  that  in  which  the  rash  starts  from  a  wound,  although  this  has 
been  doubted.  During  an  outbreak  of  erysipelas  in  a  surgical  wind  the  two 
forms  may  arise  in  different  cases  as  the  result  of  the  same  infectioa. 

The  rash  is  of  a  uniform,  vivid  rosy-red  hue,  sometimes  becoming  dnskj, 
and  always  disappearing  on  pressure,  leaving  11  slightly  yellowish  lint  behind  ; 
when  advancing,  it  is  characterized  by  a  sharply-defined  border  slightly  raised 
above  the  healthy  skio,  but  when  subsiding  it  fodes  away  into  the  ouluar  uf  dm 
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hem  thy  skin.  It  ie  accomjiaiiit'd  by  somesti^'ht  tiHleniaioud  Kwelling,  frequently 
recognizable  only  by  tbe  jwrmanent  impression  left  by  the  tin^r-nail  ])tx-«6cd 
on  the  skiu,  but  often  considerable  where  the  areolar  tt^sue  is  loose,  as  in 
the  eyelids  and  scrotam  ;  and  there  is  usually  a  sense  of  stiffness  with  a 
burning  sensation  in  the  part,  and  not  unfre<|ueDtiy  greatly  increased  sensi- 
bility. Vesicles  or  i)nll!e  often  form,  contain  inj(  a  clear  serum,  which  speedily 
becomes  turbid,  and  dries  into  fine  bninny  desquamation.  The  rcduesa  may 
spread  rapidly  alonj^  the  limb  or  trunk,  or  if  tbe  face  l>e  affect«l,  may  travel 
quickly  from  one  side  to  the  other,  causing  such  swelling  of  tbe  eyelids  as  to 
close  them,  and  giving  rise  to  swelling  and  much  tensive  pain  in  the  ears.  The 
disease  is  invariably  accompanied  by  eularg<iment  and  tenderness  of  the  lym- 
phatic glan<l3.     In  some  cases  this  may  even  precede  the  rash. 

A  form  termed  erralic  erysipelas  has  l)cen  described  occurring  in  oonnoctioD 
with  pysemia,  in  which  the  eruption  disappeac^  from  one  part  of  the  body  and 
reappears  In  another.  It  is  a  very  dangerous  condition,  often  indicating  the 
approach  of  duath.  It  is  very  doabtful  if  it  ia  in  any  way  related  to  genuine 
cutuneons  erysipelas. 

The  intiamtnatjon  in  cutaneous  eryhipelas  has  no  tendency  to  terminate  in 
suppuratiitQ.  lu  some  parts  in  which  the  areolar  tissue  is  very  loose,  especially 
in  the  eyelids,  suppuration  occasionally  takes  place,  bat  it  then  seems  to  be 
the  result  rather  ot  the  tension  cause<l  by  the  effusion  than  of  tbe  irritation  of 
the  specific  virus. 

Wben  the  inHammatiou  \s  passing  off  the  pain  abates,  the  colour  fades,  the 
swelling  subsides,  the  cuticle,  which  has  been  detached  by  the  serous  transu- 
dation, flakes  off  in  thin  layers,  and  tbe  skin  retunu  to  its  normal  state.  In 
other  cases,  ccdcma  of  the  part  continues,  with  some  irritability  and  ivdm^ss 
of  the  skin  and  peeling  of  the  cuticle  ;  and  iu  some  rare  cases  the  simple  ery- 
sipelas seems  to  take  on  a  gangrenous  or  sloughing  clmracter,  especially  about 
the  nmbilicus  and  genitals  of  young  children. 

ConstitTitional  Symptoms. — Tbe  fever  of  cutaneous  erysipelas  continues 
as  long  OS  the  ruKli  is  spreading.  The  invasion  is  marked  by  alternate  chills 
and  flushes,  but  seldom  by  a  distinct  rigor.  The  temperature  seldom  rises  to 
lOC  F.,  more  commonly  it  keeje  below  MH'  F.  There  aa*  no  marked  varia- 
lions  beyond  the  oi-diiiary  murning  fall  and  evening  rise  met  with  iu  all  febrile 
affections.  The  pulse  may  at  flrst  be  full  and  strcmg,  bat  it  soon  falls  in  force 
becomes  more  frvquent.  Headache  is  a  common  symptom.  There  is 
ntly  some  delirium,  which  in  the  early  stages  may  be  violent,  but  later 
becomes  feeble  and  muttering.  Delirium  is  es^HH-iully  marked  in  erysif^elaK 
of  the  head,  and  was  formerly  suppos(.'d  to  Ije  due  to  affection  of  the  mcmbraiietf 
of  the  bruin.  It  has  been  shown,  however,  by  poxt-nutrtein  examination  of 
f^tal  castas,  tbat  meningitis  is  very  rare  except  in  cases  of  erysipelus  attacking 
a  compouud  fracture  of  the  skull,  or  spreading  into  the  fat  of  tJie  orbit.  The 
dehriiim  is  usually  due  to  the  blo<Hi-ct>ndition,  and  is  always  a  grave  »igD. 
The  tongue  is  at  hrst  much  cotited,  and  soon  becomes  dry  and  brown  ;  tben^ 
18  also  in  most  cases  a  gou<l  deal  of  derangement  of  the  digc8ti\x  organs,  with 
tenderness  uU>ut  the  epigastrium,  complete  loss  of  appetite  and  nausea ;  the 
evacuations  are  dark  utid  tiffensivo,  and  not  uafreifuently  thL>re  is  diarriiceu. 

Oatoneons  ervHi()elAH  is  a  most  depn.'«iug  disfiise,  the  patient  beinx  fre- 
ijitently   much   rciluced   in   streiigtli,   amcmic,  and   eiuuciatod  even    after  a 
^mparatively  slight  attack. 
i       vou  I.  3  p 
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The  dnration  of  an  sttat^k  of  cutancouB  erysipelas  is  very  tincertaiu  -.  it  najr 
liist  from  throe  dayn  to  three  weeks,  and  relapses  by  which  it  may  be  pruloo^'vd 
to  a  numth  or  more  are  very  common. 

Pathology. — After  death  the  rod  tint  fades,  leaving  the  slcin  of  •  yellowith 
tint ;  if  it  be  cnt  into,  it  ia  found  to  contain  an  excess  of  aerous  flniU.  Tbt? 
internal  organs  present  nothing  that  is  characteristic.  As  In  aII  diacaaa 
iiGcompunied  by  hif^h  Fever  and  general  blood-jtoisonini:*  the  cpithMh'am  of  thu 
kidneys  and  liver  is  found  in  a  state  of  cloudy  swelli' 
some  cases  enlarged.  The  lungs  are  usaally  congested.  > 
mortem  staining  of  the  blood-vessels  and  organs  is  found  verj-  ixn.u  attcr  d 
and  occasionally  small  petecliize  are  sc-attered  beneath  the  serous  tncmbraoe&. 

If  the  most  advanced  edge  of  the  spreading  raaririn  be  ejcnmined  micro- 
scopically, the   Iymph-sj)ace8  of  the   cutis   are   found  to  contain    !> 
streptococci,  as  was  first  poinbe<l  out  by  hnkomsky  and  v.  Recklin. 
These  may  l>c  packed  s^\  closely  as  to  form  an  o]>ai|ue  granular  mass,  bm  tf 
fchey    ore    less    crowded    together    they    c»an    be    seen    to    fitrm    pairs  *t 


m 
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chains  (see  p.  244).  The  zone  in  which  they  can  be  recognism!  vwrily  fs  fvr 
narrow,  us  they  are  8<:M»n  liidden  by  numerous  migmtiiii:  leucfK^ytes  which  fil' 
the  spaces  of  the  fibrous  tissue,  and  accumulate  round  the  vesseb  and  in  tltc 
lymph-spaces.  No  micrococci  can  be  found  when  the  rash  is  receding,  mif  in 
those  parts  over  which  it  has  passed.  The  theory  of  the  diseaatf"  founded  (^ 
these  observations  is  that  the  micro-organisms  invaile  ilie  healthy  tissoca,  %wi 
by  their  presen<'e  or  by  the  chemifal  pniducl^  of  tlieir  i:M\sth,  rxriir  infbni' 
mation  with  migration  of  the  colourless  corpuscles.  The  organisms  are  then 
dcfltroyed  by  the  migratefl  eorpuscles,  and  thus  are  pn^s^^nl  only  to  the 
advancing  margin. 

Two  views  have  been  held  concerning  the  essential  nature  of  ei 
erysipelas.     Pinst,  that  it  is  a  treueral  specific  disease,  of  wbidt  tbo 
merely  a  lof»l  manifoataLion,  the  wound  serving  merely  as  the 
point  at  which  the  eruption  shall  ap[>ear ;   and,  secondly,  that  il  it  a  local 
infective  inflammation  and  that  the  fin'<T  and  other  consiitutional  aytsi 
are  entirely  secondary.     The  arguments  in  favour  of  the  first  view  ar»  h 
us  follows  : — 1.  Like  other  acute  specific  diseases  it  oecum  iu  epad49tiuca«  t. 
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the  fpvor  difltinctly  preri*dos  the  njif»PBrBTico  of  the  nwh,  somt^timea 
noauch  aa  -18  hunrti.  MoreoviT.  I  have  eeeu  a  C4.tii8titutional  disttirb- 
atiee  uf  the  9ame  type  as  that  accompanying  the  local  lutiamiuatiou  occur 
withoQt  any  Buch  complication.  This  I  had  flpt'cial  occasion  to  observe 
in  B  very  fatal  outbreak  of  erysipelai^  that  took  plat^  in  one  of  my  w^ania  in 
1851.  On  that  wcasion,  all  the  cases  in  which  the  cutaneous  fonii  of 
efyriftelas  appeared  were  marked  by  severe  coustitutional  disturbance,  attcndc*^ 
with  much  iriistro-intestinal  irritation.  But  precificly  the  same  ty|M;  of  general 
febrile  flvmptoms  occurred  in  patients  in  the  same  ward  in  whom  no  local 
manife,station  of  the  difleasc  took  place.  3.  The  severe  constitutional  dia- 
turbance  accompanyinir  the  disease  is  often  apfmrently  out  of  proportion  to  the 
local  niiKchief.  4.  In  many  casus  the  disease  seems  to  break  out  without  any 
breach  of  surtace  at  which  inoculation  i-ould  have  occurred.  In  some  cases  it  htw 
been  known  tu  commence  at  the  ed«ri-  of  a  carbolic  luid  dre.saiiig,  ami  not  at  the 
wound.  •'*.  As  is  the  case  with  other  acute  specific  diitetuses,  an  attack  CHXifurs 
a  temporary  immunity  from  the  disease  ;  and  r».  The  fact  of  its  inocidability  is 
no  argument  against  the  theor)'  that  it  is  a  general  disenac,  I'nr  we  sec  the  same 
in  small-pox  and  syphilis.  Fn  favour  of  the  local  theory  the  following  fact* 
are  nrged  : — I.  Fiocal  diseases  as  well  as  genend  occur  in  an  epi<leuiic  form. 
t.  Wlicn  the  fever  appears  to  precede  the  eruption  careful  observation  will  (dwayg 
■how  some  li.cal  di.sturlmnce  ;  either  the  wuund  has  become  red  and  dry  or  the 
lymphatic  glands  nearest  it  are  tender  and  swollen.  When  gastro-intcsliual 
disturbance  tjccure  in  many  patients  in  a  ward,  some  of  whom  develop 
erysipelas  while  others  do  not,  the  disordered  health  is  not  due  to  the  specific 
virus  but  to  some  unhealthy  state  of  the  wanl  which  may  act  as  a  predisposing 
cause  of  erysipelas.  H.  The  fever  continues  as  lonjj  as  the  rash  is  extending, 
and  cea£6s  at  once  when  its  prc'gress  is  aiTested.  In  in<»culatii»n  erysipelas  in 
the  rabl>it*3  ear,  all  constitutional  symptoms  disappear  at  once  if  the  ear  is 
amputated.  4.  The  breach  of  surface  necessary  for  inoculation  ia  merely 
microscopic,  and  consequently  it  ia  impoesible  ever  to  say  with  certainty  that 
none  existed.  Slight  excoriations  of  the  skin  are  very  common  at  the  edcc 
of  anlineptic   dressing*',    and     may    leadily   serve   as   jtoints   of  inoculation. 

5.  Tcmpomry  immunity  against  a  second  attack  is  believed  la  be  conl'crrcd  in 
other  disease;^  which  are  prinuu*ily  local,  ^  in  some  forms  of  dissection-woimd. 
The  immunity  in  erysipelas  is  of  very  short  duration,  and  puitienta  are 
frequently  met   with  who  are   liable  to  repeated  attacks  of    the  disease. 

6,  Kryaipelas  differs  from  acute  specific  diseases  in  having  no  appreciable 
periiKl  of  inoculation,  and  no  definite  course  or  duration.  7.  liastly,  the 
characteristic  organism  has  unt  been  denn»nstratei!  in  the  blocKl  or  cultivated 
from  it  cither  in  animals  or  in  man. 

The  balance  of  evidence  is  therelnre  in  favour  of  the  local  theory  of  the 
diflea.sc,  and  although  it  cannot  1>e  deuieil  that  the  virus,  thrtmgh  uut  mnltiply- 
ing  in  the  blood,  may  possibly,  under  exceptional  circinnstaintea,  enter  IVom 
the  lungs  or  alimentary  canal,  and  be  carried  to  the  wound  by  tlic  blood,  yet 
thisia  not  the  rule,  and  we  nniy  bo[>e  to  |»revent  the  i^K-currenw  of  this  UH^st 
mHoub  complication  of  wounds  by  means  calculated  to  protect  the  raw  surface 
from  the  virus. 

DlAiiNosi8. — The  diagnosis  of  culaneouH  erysipelaH  is  generally  easy. 
Frirn*  the  nanthvmoia,  it  is  distingni-ibod  by  tlie  character  of  tho  eruption  ;  by 
the  way  in  which  it  sjtn^ails  fn»m  a  Mingle  spot,  imually  a  wound  or  raw  Hurfiu*c ; 
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and  pftpeciallr  lij  the  cbnractcrigtic  sharply  deHnod  marfrin.  It  »  taam 
commonly  confounded  with  the  red  bluMh  Mtirroundiu^  a  wound  in  wbicii  MfM 
matt^M*  is  ftent  up  :  in  tbiK,  however,  the  niur<riii  of  the  rednctff  iit  nut  ■faarpiy 
defined  ;  the  cuhLr<ronicntof  the  lyiniihatic  glands  and  tho  definite  inrasioouv 
ustmlly  ah«ent.  From  wjiauimaium  of  Ihn  vHntt  or  of  ihr  It/mpfiaficji,  the  <tiig- 
nosis  is  not  always  easy,  more  especially  as  the  two  crtndltions  frefffteotlj 
exiRt.  If  a  vein  is  inflamed,  the  general  nbRenco  of  rutaniHrna  rvdai*3«,  t 
existenec' of  a  hard  round  coihI.  and  the  tendeniesB  olon^'  the  foursc  nf  tl 
vessel,  are  Buflicicnt  to  establish  the  diagnosis.  In  inHummution  <if  tl 
lymphatic  ve^Rels  the  redness  is  not  uniforra.  but  consists  of  a  nuiuber  of 
and  separate  red  streaks,  riinnini;  in  the  direction  of  the  lympbalic«.and  affect 
inp  the  elands  towards  whioh  they  coarse.  These  two  ntfectionji — urysipelM  of 
the  ^kin  and  intiainmatioii  of  the  lymphatics— are  ho  frequently  conjoined 
a  difTerential  dia?Ti<»sis  is  not  of  much  importance, 

PR(MJN'0.SI8, — The  projrnofiis  in  uncompli'^ated  entaneous  erj'sipi.'lag  is  by  n 
means  jfrave.  Of  80  easels  of  idiopathic  erysipelas  admittefl  under  the  <'an' 
the  physicians  in  University  College  Hospital  dnrini;!  a  period  of  fen  years,  onlf 
two  dietl,  nnd  one  of  thes*.*  was  eufferin':  from  chronic  Bri^ht's  disenj^e.  W 
traumatic  the  disease  is  far  more  dangerous.  Of  Mk  caM.-K  udmitt^Yl  uqi 
the  Sur^etfHS  or  brtakinj^' out  in  the  surgical  wiirds  dnrinij  a  similar  fieriod 
•*)•)  died.  lu  only  Hve  is  no  special  complication  mentioned  in  tlie  report,  and 
one  of  these  was  an  infant.  Two  died  of  pneumonia,  seven  of  pyiemia 
which  attacked  the  patient  after  the  erysipelas  hud  subsided,  two  of  racningittf 
from  itijury  Ut  the  head  :  two  Rufl'ered  from  HriijhtV  disease,  two  from  ttrm 
constitutional  syphilis,  one  from  general  albumvnoid  dejiceneratioa,  two  from 
advanced  cancer  of  the  breast,  one  from  cancer  of  the  liver,  one  from  betrt 
disease,  two  from  suppuration  of  the  kidneys  secondary  to  cystitis  ;  one  had 
large  cavity  in  the  lun^  ;  one  was  un  habitual  drunkard,  one  was  in  Toy 
health,  and  one  was  dyin^  at  the  time  of  invasion  ;  one  4lied  from  bed-MfW, 
one  from  secondary  baBniorrbajre,  one  from  an  abecess.  and  one  from  Llimm 
bosis  of  the  veins  of  the  le^  and  sloughing  of  the  skin  afler  the  «p«citk 
disease  had  subsided.  These  statistics  show  that  cataneons  erysiiielas  nreJt 
proves  fatal  unless  it  attacks  an  individual  previously  sufTeriu^r  fnnn  ^vr 
Cimatitutionnl  diite.Lse.  but  that  by  exhaiistin}!  the  ittrengrh  it  may  leave  th< 
patient  liable  to  fall  a  victim  to  other citniplicfttinnguf  wounds  sm-h  as  pyicaiiu. 
Disease  of  the  kidneys  is  always  a  mttsi  serious  rutn|»lrr«iion.  High  fcitr. 
violent  dollrinm,  profuse  diarrhofa  and  early  prostration  an*  f^v«  %iz»» 
daring  the  proicrcss  of  the  case.  Traumatic  erysij>eliw  is  more  dan^roiu  than 
idiopaibic.  as  other  nnheulthy  processes  ai'e  upt  to  follow  in  the  woand  ;  on 
the  other  hand,  sores  which  have  been  ni:iking  no  progress  fi*r  a  lon^*  iiwt 
often  heni  rapidly  ulU'ran  attack  <tf  cutaneous  erysipelas.  The  disease  u  mt»*; 
dan^rt-rous  at  the  extremes  of  life. 

TnEATMKXT.— PreventiTa  Measures. — Tlie  ocrnrrtnce  of  erysipelM  « 
best  guarded  utjuinst  by  attviitirtu  to  liygienic  measures,  more  lurticuUHv 
pntpcr  ventilat  i<*n  with  pure  air,  and  the  avoidance  i>f  overcrowding  of  patiootA. 
With  every  care,  however,  ery8i|)elaB  can  never  Iv  completely  erudicated  fr^'tn 
surgical  wards,  as  it  is  often  epidemic,  and  brought  into  thu  htwpitai  from 
without.  It  often  happens  that  erysipelas  is  unusually  frequent  id  certain 
wards  and  even  in  certain  tieds.  Its  persistence  iu  these  i^pcctswiU  be  foood 
to  be  owing  to  some  local  cause,  such  as  the  emanations  from  a  drain  or  dmo* 
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m,  on  the  rpmovnl  of  which  the  disease  will  cease.  Scrupuloiia  attention  to 
c-leaoliuefis  on  the  part  of  nnrst's  anil  dressers  should  also  Iw  enfonred,  and  the 
latter  should  not  l>e  allowed  to  k*>  Btraight  from  the  dead-house  to  the  ward 
without  previously  wushiag  their  huuds  in  some  disinfectant  or  anti80ptic  solu- 
tion. When  erysipelas  has  already  occurred,  its  further  spreiul  may  l>e  prevented 
by  iaolatini:  thu  atfected  patients,  and  at  once  taking  active  measures  lo  purify 
the  ward  from  which  they  havu  been  removed. 

The  CuratiTe  Treatment  of  cutaneons  erysipelas  must  ntwnys  U*  roii- 
docted  with  refuronco  tu  the  ilupreswing  character  of  the  disease.  The  apparent 
tntensiiy  of  the  l<x^l  inflummation  in  some  oases  must  not  lead  the  Surgeon 
into  the  fatal  error  of  en^ploying  any  so-called  antiphlogistic  treatment.  The 
treatment  required  is  essentially  of  a  tonic  and  stimidatinj^  cliaructer.  The 
principal  medicinal  remedies  consist  of  bark,  quinine,  iron,  and  aninionin. 
If  thciv  be  much  thirst,  these  remedies  may  be  ^'iven  in  an  ellervrscent 
form  ;  but  in  any  case  they  should  be  administered  in  frer]ueut  dosc-Tii.  If 
are  not  well  liorne.  the  stomach  rejecting  them,  1  have  seen  the 
fMWiible  results  follow  the  free  administration  of  the  'brantly-and-egg 
mixture.  During  the  progress  of  the  diseiise,  simple  purtratives  nmst  be  given 
from  time  to  time.  Tincture  of  the  perchloride  of  iron»  orij^inally  recom- 
mended by  Hamilton  Bell  in  small  and  repeated  doses,  is  now  often  icnven  in 
large  doaes,  forty  minims  every  four  hours,  as  recommended  by  Russell  Iloynoldn 
and  others,  k  is  HUp[toseil  to  exert  a  s|vecitic  inHnencc  on  the  disease,  and  is 
tx-rtainly  useful. 

The  Local  Treatment  is  of  equal  importancx*  with  the  constitutional.  In- 
uumerable  modes  of  treatment  have  been  recommended  by  different  Hurgeuus, 
but  all  are  ivgreed  that  the  first  essential  is  to  keep  the  iuflamed  fiait  warm. 
Cold  lotions  should  never  ander  any  circumstances  be  employed  ;  they  lessen 
the  vitality  of  the  tissues,  and  may  thus  cause  local  sloughing.  In  slight  cjises 
tlic  part  should  be  covered  with  tlour  or  starch  jxtwder  dusted  over  it,  and 
wrapped  in  ootloD-wooJ.  In  the  more  severe  forms,  warm  applications 
Bw)uou<iIy  continued,  especially  hot  boric  acid  fomentations  applied  by 
means  of  flannels  or  sp4mgio-piline,  afford  the  grealt^st  possible  relief.  The 
Aurfoce  may  at  the  same  time  be  covered  with  a  paint  composed  of  equal  parts 
of  glycerine  and  extract  of  l>elladonna.  1  have  i^eeu  astringent  applicatiouri 
such  as  a  strong  solution  of  nitrate  of  silver,  extensively  emplo}^ed  in  former 
years,  but  not  with  any  very  markal  success.  At  University  College  Hospital 
the  treatment  recommended  by  Valette  of  Lyons  has  been  tried  with  vt^ry 
g0(«l  ivsulrs.  A  3t»  per  cent,  solution  of  pen-hloride  of  iron  is  prepared  ; 
forty  minimi*  of  this  solution  may  be  given  internally  with  a  little  8)'rup  or 
glycerine  and  water  every  two  or  thivc  hourii,  and  externally  the  pure  solution 
ix  applied  tr»  the  inflamed  area.  This  mnst  l>e  done  thoroughly,  the  fioluti<in 
l»eing  rubbed  in  with  a  piece  of  lint  or  cutton-wool.  If  necessary  the  greaae 
must  lie  removed  from  the  surfat'c  of  the  skin  by  washing  with  iviup  and  warm 
water  before  the  lotion  is  apphed.  The  ajjplicaliou  ih  rcpt^-att.**!  twice  a  day  aa 
Umg  ati  it  is  ueccssar)'.  AVnltler  iins  recommended  a  mechanical  treatment, 
which  consists  in  applying  finu  pressure  with  strapping  around  the  e4lge  of  the 
eruption.  Thin  in  supjioHC'd  to  pre- vent  itet  spivad  by  the  compression  of  U)e 
lymph  ppncfs.  KihIi  found  tlu-  following  sidve  useful  in  ten  caifcs:  Cruolin 
one  (tart.  iMloform  4  part:*,  hinoliii  lit  parts. 

The  local  nbstniction  of  blood  mid  Rcmm  from  the  Inflamed  part»  by  the 
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plan  intrcxiocofl  by  r)ol>w>n,  of  rapirlly  mnkiDp  »  Ihijic  nnmborof  email  puticJ 
turea,  from  a  quarter  to  hntf  an  incli  deep,  with  tlie  point  cf  a  lanc-et.  if  «il| 
jrrtot  value  when   the  tension  and  swelling  are  extreme  ;  a  h«  ■  (tioiu 

ahonld  1>g  laid  over  the  pnnctiires.     Knutke  hiifl  re^^'ialy  einplovr-  iiioiii 

of  the  RpivadinfT  ed^e.  If  the  disea-se  hiive  attacked  one  uf  lh«-  lim^w,  Uitt 
application  of  a  liand^i^e  iti  oi^vsionally  Di'Cf.*sftary  rifter  the  dmappe*mnor  m 
the  erysipelas,  in  order  to  remove  tlie  (pdcma  that  romainft,  I 

2.  Cem.itlo-C'utaxkdis  OR  Pni.KfJMoxors  Euyjsii'ELAs  differs  from  rutan-] 
eoiiB  erjt^ipt'IiLS  in  so  many  reHia'cts,  that  it  is  hest  iv^^anh'd  iw  an  fiitirelri 
distinct  affection.  It  was  degcrilK'il  hy  Dupuytreo  under  the  nnn»e  of  **di(niin 
phlegm<»n."  It  has  been  said  to  wcur  wwi«ionally  in  an  epidemic  form.  In 
rarely  occnrs  in  its  worst  form,  except  in  person8  who  have  been  addictaJ  iJ 
excessive  orinkinjr,  or  who  «]•«  miffeiin*;  from  chronic  renal  disease.  Lo-allVij 
it  differ?  from  cutaneous  erysipehis  in  the  intensity  of  the  inHammiU-ion,  which { 
is  such  that  it  invurinhly  terminates,  if  left  t«  itsi^lf,  in  diffuse  suppuratioaj 
and  sloughing.  In  depth  it  always  exicTids  to  the  subcutaneons  aDx>lArti»ti«t| 
and,  though  generally  bounded  hy  the  underlying  faaciiB,  it  not  unfret^nentlfj 
implicates  these,  and  exteiulH  to  the  intermuscular  areolar  planes,  the  sheatbtl 
of  the  tendons,  and  other  deep  structnn'S.  There  is  no  defined  n.iir>nn  to  m\ 
superficial  i-ednegs,  and  the  lymphatic  glands  are  frequently  unuffecte*!. 

SijmptomH. — The  infiammation  may  start  from  a  wound  "r  abrasion  at  an 
early  fteriod  after  its  inflictioti,  but  fre<iuently  no  snch  cause  cau  be  rcoof* 
ni»ed.  It  is  uahei'ed  in  by  the  ordinary  symptoms  of  inthimmat^try  fever, 
accompanied  or  followed  hy  the  signs  of  severe  inHamniaLinti  in  the  part 
affected.  The  reilness  is  uniform,  of  a  deep  Kitrlcc  hue,  and  altboaj^fi 
somewhat  distiuclly  bounded,  is  uot  limit-ed  by  a  sharply  defined  li&o  ;  the 
pain  is  ab  first  burning,  though  it  may  qniclcly  assumo  a  throbbing  clianuMtf; 
the  swelling,  at  first  aoft,  diffused,  and  jiitting  tlistinctly,  siMin  iDcreaMi; 
and  becomes  tense  and  brawny,  the  skiu  being  e\idently  stretrhed  U>  ib 
full  extent,  and  the  parL  Rp|>eanng  Lo  l>e  jterhajis  twice  its  uutural  fiizc.  \ju^: 
vesications  or  bleba  contaiuiug  sero-puruleut  Ouid,  sometimes  bloiid-suuned, 
appear  in  many  cases.  This  condition  usually  continues  up  to  t}ie  sixth  i« 
eighth  day  after  the  invasion  of  the  disease,  during  the  nhole  of  which  ttinii 
the  constitutional  symptoms  have  presented  the  ordinary  tTi>r  of  sthenic 
inflammatory  fever  ;  about  this  time,  Ijowever,  a  clmntre  commonly  takes  place. 
cither  for  the  better  or  for  the  worse.  If,  under  the  infiuence  of  proper 
treatment^  and  in  a  tolerably  healthy  constitution,  the  iotlammAtion  sobeidr. 
resolution  takes  pliu:e,  with  a  gradual  abatement  of  all  the  sympioiiu.  ]t«: 
however,  as  usually  liap|H>ns.  the  disease  runs  on  to  more  or  lew  sloogiuDfr' 
or  suppuration  of  the  fiart,  no  increase  of  the  swelh'ng,  ]min.  or  rednea  Ittktt' 
pla(K,  but  on  the  contrary,  sonx'  diminution  of  tlicM'  Mgns  ratiy  oociu;  ami 
thus  give  rise  to  a  deceptive  appearance  uf  amendment*  The  akin  hctsotam 
darkly  congested,  and  the  part,  instead  of  l>eing  tense  and  br  -^  ^  -  *  ,w  a 
fiomewliat   loose,  soft,  and   bogg)'   feel,  communicating  a  %t\i  in? 

doughy  sensation  to  the  fingers.     This  change   from  a  t-  • 
to  a  semi-pulpy  condition   indicjites  the  fornmlion  of  ims  ui   -. 
the  integument.     The  pus  can  l>e  detected  only  by  careful  |>al{»atiim  ;  benor 
the  Surgeon  must  daily  examine  the  state  of  the  part,  and  neither  tmsi  to 
the  reports  of  others,  nor  to  the  general  apf>earanrc  of  the  dioeaBnl  Ktmctinw, 
for  a  knowledge  uf  the  probable  condition  of  the  eubjaoent  ttMBca.     If  an 
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incision  be  now  mnde,  the  areolar  tifisno  will  be  fonnd  loaded  witli  aii 
opalesc'^nt  Boini-fluid  exudation.  disLonding  iu  lymph-spmcofl  but  not  Howiug 
from  the  wound  :  tlio  rpttnitinii  of  tliis  Huid  j^ivi'«  u  ^WutiuoUB  a|)i»«ararifu  tt» 
tbeeido^nf  the  iucision.  If  tlie  utterutiou  in  slruulure  buve  :vdvaiicuil  to  a 
stage  bcroad  thig,  the  areolur  tissue  will  bo  found  to  have  b«en  couverted  into 
dense  Tna»se8  of  slough,  bathed  in  thin  ichorous  pus ;  these  slongha  have  not 
inaptly  been  compared  in  appearancjc  to  masses  of  decomposed  tow,  or  wrt 
chamois  leather  Whilst  these  clianf^'s  are  gointr  '<n  l^low  the  surface,  the  skiu 
becomes  dusky,  and  ikssumes  a  marbled  ap|)carance.  rajiidly  chansring  into 
black  sloughs,  and  being  undi»rmined  by  large  quantities  of  broken-up 
areohir  tifttue  and  of  ill-conditioned  pus.  without  any  appearance  of  pointing* 
howenT  extensive  the  subcutaneous  mischief  may  be.  These  destructive 
changes  expose  muRcIes.  fascise,  and  hlooil-veswls,  and  may  induce  necrosis 
of  the  bone,  or  suppuration  of  the  joints.  They  occnr  most  readily  in  those 
jjarts  of  the  b<>dy  that  possess  the  lowest  d<*grve  of  vitality,  and  hence  are 
more  common  in  the  legs  than  in  the  scnlp.  As  soon  as  the  skin  gives  way, 
unless  some  means  Ite  taken  to  prevent  it,  the  sloughs  undergo  ordinary 
offensire  piJtrefa<'tion.  and  the  precincts  of  this  pnwess  cause  local  aggravation 
of  the  inflammation  and  the  consn'tntional  symptoms  of  septic  poisoning.  If 
the  itfitient  recover,  there  will  \ye  a  tedious  ciratrization  of  the  deep  cttvitiea 
that  are  left ;  or  considerable  fcdema,  often  of  a  solid  character — u  kind  of 
false  hypertrophy  of  the  part — whic^h  may  continne  for  some  conBideruble 
time.  In  other  wises,  f  here  may  be  soch  extensive  locid  destruction  of  the  soft 
tissues,  with  exfxMure  and  de^ith  of  the  Ixtnes  or  suppuration  of  the  joints,  that 
amputation  of  the  limb  may  be  required  to  save  the  patient's  life.  No  opi^ra- 
tion  of  this  kind,  however,  should  ever  be  practised  for  phlegmonous  erysipelas, 
unless  the  diseaw;  l»e  strictly  localized,  and  show  no  further  tendency  to  spread  ; 
nor  until  the  fever  has  subsided,  except  such  a«  is  of  a  hectic  character  and 
dependent  on  the  septic  suppuration. 

During  the  progress  of  these  local  changes,  the  CmittiituUonal  St/mptom^ 
undergo  corresjionding  modifications.  At  first  of  an  at^ttve  inflammatory 
character,  the  fever,  when  suppuration  and  sloughing  have  set  in,  often 
suddenly  becomes  asthenic.  Although  in  some  oaaes  there  is  at  first  no 
diminution  in  the  severity  of  the  symptoms,  the  constitntion  gradually  gives 
way  after  the  patient  has  struggleil  fur  a  few  days  against  the  exhausting 
influences  of  the  disi.>ase,  and  death  speedily  supervenes.  If  the  patient 
survive  the  stage  of  sloughing,  pynmia,  septicaemia  or  hectic  from  yto- 
fuse  discharge  may  carry  him  ofl'.  If  recovery  eventually  take  place,  it 
may  lie  with  a  constitution  impaired  and  simttored  for  yeara.  The  immediate 
danger  is  always  ijreatcHt  wlit-n  the  head  is  affected.  The  remote  danger 
from  the  etfects  of  Rup|>uration  of  areolar  tissue,  necrosis  of  honea,  and 
inflaaimation  of  the  joints,  is  greatest  when  the  lower  extremities  are  the 
seat  of  the  disease. 

A  variety  of  the  eellulo-outaneous  erysiiielaa  has  been  deaorilted  as  (Edema- 
tons  Erysipelas,  liy  this  is  meant  not  merely  the  effusion  into  the  areolar 
ttSRUr  wliirh  occur?  in  all  the  varieties  of  the  disease,  bat  a  peculiar  form, 
specially  marked  by  oedema  of  the  areolar  tissue,  with  less  inHammation  of  the 
Ain  than  usual.  There  is  great  swelling,  which  pits  dwply  on  pa'ssure,  with 
little  pain  or  tension,  and  but  moderate  rrdness  <if  the  skin  ;  the  constitu- 
tional symptoms  arc  lew  marked  than  in  the  other  varieties  of  tlic  disease  ;  it 
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ii  principalljr  met  with  in  old  pei>ple,  or  in  persons  of  a  dro(«ioAl  iitxAmcf^Jm 
wlK»m  it  occnra  especially  about  th^  le^rs.  scrotaro.  or  Inbta,  wxneUmvs  ginnjc  ■ 
rise  t*'  1*^1^110111  and  solid  enlarfjemtnt. 

BiAgnoftis. — Pblegrn<»noui;  erTsi{)«las  is  easilj  reeognize«i  bj  tlie  chm^ 
teristic  Kympti^ima  just  doscribed.  when  urisinf;  from  some  slight  snperficiil 
injury  or  spontaneoanly  ;  but  if  it  shixild  liappeu  to  coraplicatf  u  Ae»\\  wound 
orcomf>ound  fractnrc,  it  ia  easilr  confounded  with  nmpU  tepttc  intJammntavH 
conse^inent  upon  f»ent-Qp  deeotnposing  discharge  or  blood.  In  all  prubaUUt/ 
a  very  large  prop«jrtifm  of  the  csiees  formerly  deR4:ril)e«l  nnder  the  uamu  v 
ery8i|>elas  were  iu  reality  simple  septic  intlanituutiunsnot  of  a  specific  chancCM; 
The  so-called  phlegmonous  ery8i^>ela8  of  the  scalp  following  a  wou!>d  ia, 
example,  almost  invariably  the  result  of  the  burrowing  of  putrid  dtachar;^ 
beneath  the  pericranial  aponeurosis. 

From  *prmdtn(f  {fan^ene  it  is  discinguiahed  by  ita  slower  progrco  ftod  ibe 
abwMwc  offa'tid  ^nses  in  the  sloughs  Iwfore  tin*  skin  tfives  way. 

Prognoaiji. — The  proj^nositt  in  pihlo^monous  erysijK-lus  vi  alwmja  |?nrc. 
Of  tweuty-i'our  cjiscs  admitted  into  University  College  UospiUl  nevcn  died. 
It  is  eifpecially  dangerous  if  it  affect  the  head  or  parts  in  which  Uw  aivobr 
tissue  is  abundant  and  lax,  as  the  serocnui  or  orbit.  Much  also  vriQ  diapnd 
upon  the  promptness  with  which  efticient  ta*utment  is  be^un  and  the  iDeaw 
:idopte*i  to  prevent  septic  poisoning  from  putrefactiun  of  the  alongl:i&  The 
disease  is  most  dangerous  at  either  of  the  extremPH  of  lift.  If  the  conMttHm 
be  sound,  very  extensive  mischief  may  be  recoverwl  from  ;  if,  on  llie  oUifcr 
hand,  it  be  depre.ssed  or  broken  by  want  of  the  necesfittri<r»  of  Jifc,  by 
fatigue,  over-excrtion,  or  indulgence  iu  stimulants,  a  very  slight  aiDoani 
of  disease  may  prove  fatal.  The  most  dangerous  complication,  and  one 
which  when  It  exists  almost  pret^ludes  the  hope  of  recovery,  is  chronn  Jiuam 
of  the  kidmyn^  eit!»er  in  the  form  of  the  granidar  contrnrted,  or  of  Ife 
large  white,  kiduey.  I  have  never  seen  any  patient  labouring  nud«-r  tbor 
diseases,  and  attacked  with  phlegmouous  erysipelas,  esea|ie  with  life  ;  Ihf 
slouching  and  Buppuratiou  running  ou  unchecked  hx  luiy  treatment  thai 
oould  l>e  adopted. 

Pathology. — The  disease  is  a  local  infective  ]>rocess  caused  by  the  preacaa 
of  the  streptococcus  pyogenes  (p.  244),  which  is  found  in  the  whole  afleelcd 
area  and  not  merely  at  the  advancing  margiu.  The  first  effect  is  an  ahundatii 
ooagulable  exudation  which  distends  the  lympii-ii|iaces  to  the  greatest  pooaibi* 
tixtent.  Unless  relieved  by  treatment,  the  exudation  softens,  migraCioti 
continues  and  the  spaces  become  tilled  witli  pus  ;  then  partly  aa  the  moU 
of  ttie  pressure  of  the  exudation,  and  [tartly  from  the  direct  irritation  of  tit* 
acrid  cheminil   products  of  the   prt»cesH,  the  whole  affected  com  '  wue 

lierihheH.     The  inflammation  iH  lielieved  to  be  caused  by  the  iirita'  :  .ci« 

to  which  the  micro-organisms  give  rise  in  the  fluids  of  the  pun  by  a  pr«xc» 
analogous  to  fermentation.  These  products  soak  into  the  sniTouuding  lyinpli- 
spftoes  and  excite  further  exudation  in  wliich  the  organisnia  sf^read.  Bj 
iuclyions  into  tlie  part  the  exudation  is  drained  away  instead  of  aoaking  inlit 
the  surrounding  iiarts,aud  thus  the  spread  of  the  orguuisnisisitbecked.whiJr  ai 
the  same  time  tcnsi(tn  Ijeing  relieved  one  great  sonrce  of  irritation  is  rvroovW, 
and  the  tissues  may  thus  escape  death.  The  viscera  present  noUiiu^  cficciaL 
There  will  be  theaignsof  iiepticsemia(8ee  Septicaemia),  or  pyrouitafkvtr  ryiemttV 
should  either  of  these  affections  have  been  the  immediate  cause  of  dcsUi, 
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Treatment. — In  tlie  early  stage,  our  object  is  to  prprent  tlie  inflammation 
fr(itn  runnintr  into  irongTene  of  the  afloctt*d  tissue.     The  ferer  tN^n'/ at  thin 
period  commonly  stht-nic,  the  rt<Uinnistration  of  pwgative*,  or  efT^Tvesoent 
line*  may  ^ve  relief,  but   hlnod-lettini;  is  never  re<]nirc(l  :  and  deprwwini; 
remedies,  snch  as  sah'nes,  muat  be  given  with  RT"at  caution.    Tonics  and 

nlants  require  to  be  piven  early  and  late.  .\a  the  disease  advauceft,  and 
iptoms  of  depression  come  on.  u  more  stimulatintr  plan  of  treatment  must 
be  adopted.  As  the  pulse  l>et'omefi  feebler,  and  the  toutruv  browner,  amraonin, 
bark,  and  esi>eciully  port  wine,  and  the  brandv-and-ey^  mixture,  must  bo 
administered.  In  the  more  advanced  sta^  of  the  disease  our  sole  object  mnac 
be  by  nourishing:  diet,  and  the  use  of  stimulants  and  tonics,  to  (.'arrr  tlie  patient 
tbrnucrh  the  depre-ssion. 

Loeal  Treaiment. — The  part  affe«:te*i  must  l»e  kept  at  rest,  and  eV-vatod.  if  ir 
be  a  limb ;  it  must  be  woll  painted  with  equal  paits  of  plycerint*  and  extract 
of  belladonna,  and  have  hot  fomentations  assiduously  applied,  cold  beinjL'  even 
more  prejudicial  here  than  in  cutnuiwus  erysipelas  ;  in  this  way.  the  swelling 
and  lensidu  may  perhafw  be  ivnioved,  and  slou^hinc  of  the  areolar  tissue  pre- 
Tentwl.  In  the  majority  of  casoii.  however,  incisions  must  be  made  int'>  th** 
part  for  the  relief  of  tenHion.  This  mode  of  practice  is  the  most  cffectuul 
means  we  possess  for  the  pret^mtion  of  slongbinjr :  hence  the  incisions  should 
be  made  early,  l»efore  there  has  been  time  for  the  tissues  to  lose  their  vibdity. 
Aa  aoon,  indeed,  as  the  skin  bec<;mes  brawny,  indurated,  and  tense,  incisions 
will  afford  the  trr^itc^t  jtonsiblo  a^lief,  reducintr  the  tension  by  the  j»apin».  and 
Uhe  iwellin<!  by  the  p\it  they  afford  to  the  intlaTumatory  exudation.  S<ime 
floT^jus  have  recommended  that  one  lonp  cnt  should  be  mmle  throutjh  the 
inflamed  structures:  so  considerable  a  wound,  however,  not  only  inflictaa  serioun 
•bock  on  the  system,  but  the  loss  of  blood  from  it  may  Ik*  so  ^n'eat  a«  X»*  l>e 
%tal  ;  moreover,  a  niugle  lonp  incision  does  not  relieve  tension  s<i  effectually  as 
%  number  of  suiallcr  oues.  These  preventive  incisions  should  lhen*fore  be 
from  two  to  three  inches  in  length  :  at  m<jflt  they  should  not  extend  deejjer 
than  into  the  ^latinous-lookiug  subcutiineous  areolar  tissue,  unless  it  hap|)en 
that  the  disease  has  extended  beneath  the  fiiscia,  when  they  may  b*  carried 

I  throuj^h  it  al.so.     The  iucisions  should  Ik*  s(»  arraug:ed  in  fours,  as 

I  I    to  enclose  a  diamond -shaped  space,  as  in  this  way   the  greatest 

I  relief  is  piven    to   the   tension   of  the  jiart,     .As   it    is   desirable 

(hat  us  little  blood  as  possible  be  lost,  hirmorrhafje  may  be  prevented 
by  elevating  the  limb  and  applyim^  a  tourniquet  before  usimr  the  knife, 
Imt  it  is  better  not  to  employ  Ksmarch's  Imndaee.  fftr  fear  of  drivinjr 
the  unhealthy  intlammutory  products  into  the  cin-ulution.  In  those  cases 
in  which  the  disease  is  not  already  complic«tetI  with  an  open  wound 
and  dm'omposiuj;  dischargr^,  preat  advantage  will  be  derivctl  fn^m  the 
employment  of  antiseptic  precautious  thus  preventinij  putrcfHction  of  the 
cfTbsed  influmnmtory  fluids  which  All  u|i  the  8pac*«of  the  areolar  tissue  expensed 
by  the  incisions.  Hefore  makin:.;  the  incisions,  the  limb  shoulH  be  well 
fomente<i  for  a  quarter  of  an  hour  with  cloths  wi'ttctl  with  a  hot  solution  of 
rarUdio  acid  f  I  in  'Mi).  The  touniiquet  is  then  applied,  and  the  incisions  made 
with  anlisefAic  precaQtion&  To  aircab  cxoefisive  bleedin;;^,  the  wounds  mtuit  lie 
1  'iiLfjcd  with  iodoform  or  salicylic  wftol  or  some  other  antiseptic  matenat.  The 
It  riif»nt  may  then  be  carried  out  with  the  carl>olic  paux«  or  some  other  effi- 
cient antiseptic  dressing,  such  as  hot  salicylic  wool  poultices,  iodoform  wool  or 
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fomentations  of  boric  liot.     li*  suppuration  and  Blonffliiti^'  liave  taken  pbcc, 
nn  itidiratod  by  a  boggy  feel  of  the  parti*,  free  incisions  should  iramediately  be 
uiude  in  order  to  Ice  out  puB  and  bIoui^Iis.     After  thi#,  tliu  skin  will  often  be 
found  to  i»e  jjreatly  undermined,  bine,  and  tbin,  with  matter  bujtifini:  in  the 
more  dei>eudent  parts:    if  so,  egress  must  be  made  for  it  by  fn-e  cotrntn* 
openin^js,  and  drainage-tubee  iuHerted  if  required.     Ouring  the  afbGr*treaUneiit« 
frei]uent  dressing  is  necessary  to  prevent  an  aeeuinubaion  of  pua,  and  thai 
sloughs  muHt  be  removed  us  tliey  wfparate.     Can*  shonld  Ite  tiiken  not  t4>i 
destroy  any  <jf  tl^e  vjiseulur  e^nnertions  of  the  skin  witli  adjacent  p/ui*  ;  but, 
in  order  to  pet  proper  eiratrixation,  it  will  often  be  found  nrcosBory  to  layj 
open  sinuscB,  or  to  divide  bridges  of  unhealthy  and  blue  inte|;uuieut  UnttchiDg'] 
across  chasms  left  by  the  removal  ftf  the  gangrenous  areolar  tissue.     If 
loss  of  RubstaDce  be  great,  the  cicatrix  that  Kwin^  may  be  weak,  inijiterfvoC,  irr' 
so  contracted  as  to  occasion  great  deformity  of  the  limb.     In  other  oasei^ 
again,  the  di8eascd  state  of  the  bones  and  juintti  may  be  fineh  hn  uhimateW 
to  call  for  amputation,   either   in   consequence  of  the   local    deformity  and 
atinoyunce,  or  in  order  to  free  the  constitntiou  from  a  aonrce  of  hectic 
irritation.     In  all  circnrastjinces.  the  patient's  health  will  usually  oontinup 
a  feeble  and  shattei'ed  state  for  a  coupiderable  lime  after  recovery,  nypiirinj 
change  of  air,  great  attention  to  habits  of  life  and  u  nonrisbing  dirr. 

;).  ('KMa:i.AK  Kkvsipklas,  or  as  it  is  more  often  tt.'nufd  XAShxmm 
mation  of  the  Cellular  Tisane  or  CeUolitiB,  is  au  ncute  local  ii 
proce^  originating  in  the  inoculation  of  a  virus  either  in  a  wound  or  by  i^ 
smull  puncture  or  scratch.  Diffuse  cellulitis  may  arise  as  u  cnntiequenoe  o4 
ordinary  injuries^  bnt  it  is  especially  apt  to  follow  those  in  whicli  there 
l>een  any  inoculation  of  animal  pois<ms,  as  from  dissectiou-noumU,  the  si 
of  insects,  and  the  bites  of  venorauua  reptiles.  The  divrrsity  of  xtA  orif 
however,  and  the  different  course  assumed  by  difTerent  cases  would  lead  a« 
suppcjBC  that  the  viiiis  in  cellulitis  is  not  always  necessarily  the  same.  T 
disease  resembles  ensipclas  in  the  diffuse  character  of  the  iidlamnr- 
it  arises  under  cirenmstnnces  similar  to  rhose  in  which  erysipelas  is  t/t  - 
originate.  In  some  cas<-s  the  constitutional  symptoms  present-nothing  pccatiar« 
t>eing  merely  those  of  acute  inllummator)'^  fever;  in  others,  especially  tfaosp 
arising  from  the  inoculstiou  of  tlie  |)»ison  of  a  dead  body,  the  pheuomena  m&} 
be  those  of  acute  sejitica-mia.  Ilie  term  "  cellular  erysiijelas  *'  or  *'  ditT\iHe 
litis  "  must,  therefore. !«  regai*<led  as  a  clinical  expressitm  for  an  ui-ute  inl 
inflammation,  spreadmg  by  the  lymphatics  and  lymph-Rparcit  of  the 
tissue,  and  not  as  implying  a  definite  specific  disease,  sueb  as  simple  gqI 
erysijwlas  undoubtedly  is. 

Xooal  Signa. — The  l(»cal  signs  will  vary  with  the  part  affectfi].    (f  it  M^ 

suIk  titaneuus  ti.sHUe  of  a  limb,  great  swelling,  tension  and  pain  arc  presein|H 

the  ])art  feels  brawny  in  some   |Hirts,  a'dematoiis  in  utlters.     The  skin   m 

l^tgbtly  reddened  in  patches,  has  a  mottled  uppcarunce,  and  may  in  extremd 

Hmcs    follow    the   same    course    as    phlegmonous    erysipelas,  running  inta 

M)lacki«h  slough*.     This  form  in  facX  ditFers  from  pfdegmouous  -  \r 

in  the  alVectitm  of  the  skin  Iwing  entirely  secondary  to  that  of  -i 

ous  tissue.     The  exh^nt  tu  which  the  dii^use  may  spread  varies  greatly  ;  wh«aj 

once  it  has  set  in,  it  fretjuently  runs  rapidly  up  the  whole  limb,  exlmdin^^fl 

to  the  S)d(«  of  tlie  trunk.  ^^| 

In  other  00806,  especially  in  the  form   that  follows  divoction-woaiuL^RII 
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inftammation  at  thy  seat  of  inoculation  may  be  slight,  the  mischief  being 
chiefly  at  a  distance:  thas  in  a  punctured  wound  of  the  fintrcr,  the  diffuBe 
iufliimmation  may  take  place  principtdly  in  the  pianos  of  areolar  tissue  in 
tlu-  axilla  and  sides  of  the  cheat.  Diffuse  cellulitis  also  aftects  the  internal 
plaDee  of  areolar  tissue.  This  may  happen,  for  instance,  in  the  fasciae  uf  the 
pelvis  after  lithotomy,  or  in  the  anterior  mediustinum  after  operations  at  the 
root  of  the  neck.  In  these  cases  there  is  deep-seated  pain  and  tenderness,  and 
the  skin  may  Ik.*  slightly  nxldened  and  oodematous.  The  sup-.Ttieial  veins  are 
often  full  and  clearly  indicated  on  the  surfai'O.  Siou*:hing  fn^quently  occurs 
with  remarkable  rapidity,  the  areolar  tissue  Iteing  broken  down  into  pus  and 
shreddy  sloughs  in  the  tvurse  of  thirty-six  or  forty-cij^ht  hours,  more  »^^»ecially 
when  the  disease  has  resulted  from  the  iuocnlution  of  decomposint;  auimal 
matter. 

The  oonstitntional  symptoms  vary  in  different  cases.  In  some  they  are 
those  of  acntc  inflammatory  fever  ;  in  others*  the  aflection  is  acconipunied  by 
signs  of  the  i^ravest  bio«)d-poisouin^.  In  these  latter  there  is  probably  a 
general  infection  of  the  system.  After  the  sloujjhs  l:tee»»me  exposed  to  the 
air  decomposition  rapidly  sets  in,  and  the  pymptoms  then  a*>sumc  the  type  of 
acute  septic  pcjj&min^  from  the  absorption  of  the  chemical  products  of 
putn,fHction. 

Pathological  Anatomy. — The  state  of  the  areolar  tissue  is  the  same  as  in 
|>hlei:nionourt  erysipelas.  The  airept<»coccuH  pyojrenes  is  usually  found  in  the 
inflammatory  exudations,  Sliould  the  j»atient  die,  the  viscera  present  the 
ordiuary  appearances  of  acute  l>lo<Ki-poiBoninfr  (see  Septic«emia). 

Prognosis. — If  the  suk-utaneous  tissue  of  a  limb  only  is  affected  mauy 
ciin  U'  HaTi?d  by  proj^r  tn'atment.  Amonjrst  twenty-four  cases  registered 
cellulitis  in  the  reports  of  Univei-sity  College  Hospital  there  were  six 
When  the  deeper  planes  of  arettlar  tissue  are  attected,  and  wlien  the 
is  very  acute,  death  commonly  o<rurs  early,  often  in  two  or  three 
days ;  in  other  instances  life  may  be  prolonjred  for  some  weeks,  the  ]»atieat 
nicimately  dying  of  exhaustion  or  of  some  secondary  complication,  as 
pyaemia. 

Diagnosis. — Superficial  cellulitis  closely  resembles  c€llnl<>-cutanei*UBer\'8ipe- 
las,  and  in  tlu'  later  stagers  it  may  be  indisiingnishable  when  the  ukiit  becomes 
affected.  In  any  case  the  diagnosis  is  of  little  importance  as  the  tn*atment  is 
ttie  same.  Dee^vj^^ated  cellulitis  is  olten  very  ditHcult  to  recognize ;  the 
swelling,  witJi  some  (cdema  and  slight  redness,  the  fulness  of  t-ho  sufierficial 
veins,  and  the  deep-seated  pain  and  tenderni-ss,  with  the  history  of  a  aiuse 
Itkely  to  induce  the  disease,  such  as  a  post-itwrlein  wound,  combined  with  the 
characteristic  constitutional  condition,  will,  however,  usually  unable  the 
Kurgeoti  to  recognixe  the  condition. 

Treatment. — In  the  treatment  of  diffuse  oellalitis  it  is  usually  necessary  to 
lulniinlster  stimulant*  early  ;  ammonia,  wine,  or  brandy  may  l»o  required  from 
the  very  lirst.  The  Surgeon  must  judge  of  this  by  theconsiitntional  condition 
of  the  jtattent,  and  moi-e  particularly  by  the  state  of  his  jiulse  and  tongue* 
The  l^ifal  Trmtmrni  iu  precisely  of  the  same  kind  as  that  adopted  in  phleg- 
monous erysipelas,  except  that  the  incisions  require  to  be  made  earlier  and 
perhaps  more  favly:  in  all  other  resj>ecU,  there  is  do  difference  Itetween  the 
general  management  of  these  two  forms  of  disease. 

Special  Forms  ok  Extkrxal  EHVHiHKi.ATor8  Ixfi.ahmatjox. — Erysi- 
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p«laa  of  Newly-born  Infants.  Erysipelas  Neonatorum,  is  oocasiouil; 

int't  uitli,  more  imrticularly  in  Ivin^-in  ImspiialK,  t»r  in  sitiiation*  where  U» 
mother  and  child  arc  exjmscd  to  de|ues8in$r  c-anscs  of  iliw'«9<*.  It  twuDj 
nppeure  a  few  days  after  the  birth,  at  firet  alKiut  the  abdomen  and  f^iUk 
and  stMHi  spreads  widely  over  the  body,  Iwing  chararterlBed  by  a  dnftky  tr«ltue» 
w})i(;h  rapidly  rung  into  friin^reiie  of  the  attested  tissues.  It  fitartA  in  mvij 
cases  from  the  raw  surface  left  by  tlie  separation  of  the  uinbilicai  cord.  It  ii 
extremely  fatal,  owin«;  to  tlie  feeble  vitality  of  the  ehihi,  and  pi-  '  ''  few 

points  for  treatment ;  chantre  of  air  and  of  niirwng,  with  the  *-  .aioii 

of  t  few  drops  of  spirits  of  ammonia  or  brandy  from  time  to  time,  bang  aB 
chat  can  K*  done. 

Idiopathic  Erysipelas  of  the  Head  is  always  of  the  cntttneuUB  form, 
having  no  tendency  to  end  in  suppuruliou  or  g:aDf:reoe,  The  only  |it'i'Dliiiri 
it  presents  ifl  the  eNcessive  rt'demii  of  tlu-  BubLMitaneoua  tissue  usually  urcoi 
ponyiop  it,  which  eompletcly  ((bliterates  the  features.  As  the  nrsiiU  of 
the  tcMFiion  caused  by  this,  a  little  ptiH  may  oeeaKionidly  forai  in  tlie  eyclida 
Large  blelw  on  the  skin  are  verj'  conimtm.  It  is  always  aeeompauieil  by  somr 
redness  and  soreness  of  the  throat.  The  intlajumation  m  a  rule  isturtii  f 
the  junction  of  the  mncous  membrane  and  skin,  aa  at  tbeanjrleof  the 
spreadinjtr  quickly  to  the  bridge  of  the  nose  ;  at  Uk*  orifice  of  the  mesus 
andjtoriufit  e^cternn^  or  the  au^le  i>f  the  mouth.  Its  origin  withifUt  a  ^bH 
abrasion  or  woimd  has  frequently  been  denied.  The  course,  symptotst,  prof* 
nosis  and  trentnient  art-  those  of  simple  cutaneous  erysipelas  (pp.  044  «l  «sf.V 

Cellnlitis  of  the  Orbit  may  occur  primarily,  or  aa  tbo  rcsnit  of  extensm 
of  the  di^euNe  from  the  ncijrhbouring  ytrurtures.  It  is  dangerous,  and  oftfn 
fatal  from  thromboBis  of  the  cavernous  sinus  and  nienin^^itis.  Itcotnmewv 
with  a  violent  deep-seated  pain  in  the  orbit ;  the  ctrnjunctiva  bec<»met  iojeeUil 
and  eccbymosed,  the  eyelids  arc  greatly  swollen,  red,  and  Gedernatous  :  \^wk 
eyeball  protrudcM,  and  vision  is  imiaired  or  altogether  hist.  SymptotxiK  uf^ 
cerebral  inflammation  may  now  set  in,  the  |»atitint  becoming  delirioiv  uil 
tiually  comatose. 

The  Treatment  consists  in  fomentations,  with  early  and  free  incisions  tnt» 
the  orbit,  made  by  pushing  a  lancet  flat-wise  between  the  eye-ball  and  tlic 
orbital  walls,  thronjrh  the  inflamed  conjunctiva,  the  eyelids  having  prpnnmiT 
been  cverte*!.  In  tliis  way  intliiuinifttory  i-ffusions  and  pus  may  1)8' 
and  the  eye  saved.  Destructive  abscesses  of  the  orbit  occasiomUly  im;'-  -: 
puerperal  state,  retjuiring',  when  practicable,  the  free  e^'Bcuation  of  pua,  in  tbf 
way  just  nicnti(tn<'d. 

Piffnse   Cellolitia   of  the  Scalp  following  a  wound   has  already  htt% 
dejicrilM-d  .  p]..  717,  7l'((). 

Diffuse  Cellulitis  of  the  Submaxillary  Segion  wss  fint  acctxnklj 
recognized  by  hnilwig,  of  Stuttgart,  in  1^30  ;  bene*  the  affertioo  has  woe- 
times  receivc<l  tlie  name  of  Ludwig's  Angina.     It  has  also  Utu  specially 
described  by  Hickerstoth,  of  Liverpool,  and   by  Croly,  of  Dublin,  and  in  iQ 
exhaustive  paynT  by  H.  W.   I'arker  [Lancrt^  Vol.   11..  1870).      Snl- 
cellulitis  is  an  actite  ditfuse  inflammation  of  the  areolar   tisiue   b«  ' 
deep  ctM'vical  fascia,  attended  with  the  ordinary  seven'  coustitnlional  - 
of  dilVuse  cellulitis,  and  terminating  rapi<ily  in  suppumtiou,  with  »Ku^.....«  i 
the  afl*ected  tiH-tucii  unless  relieved  by  prompt  and  efhcicot  trvatnurnt,    Th* 
peculiar  danger  of  the  afi'ection  depends  on  the  importance  of  the  parts  alVM^ 
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tnd  on  the  density  of  the  cervical  fascia,  beneath  which  the  inHnmmutory 

irodactH  are  pent  up  at  a  high  du^^^  oftcnaion.  The  diseaiie  niaj  irommetux* 
ichout  evident  cause  after  exp^tsure  to  culd,  and  is  said  oct'aHionuUy  to  have 

IppeartKl  in  an  epidemic  form  ;  it  majari.se  also  from  extension  from  the  lympltatic 

lands  in  scarlet  ferer,  or  may  folhiw  wounds  or  other  injuriea  In  other  cases 
is  connected  with  a  diseased  tooth,  most  commonly  with  a  necrosed  fan^. 
may  octnir  at  any  age  ;  in  adults,  acdrdinf;  to  Fnmeaux  Jordan,  it  mo&t 

requently  occurs  in  those  a^ldict^d  to  excessive  drinking.     It  commoucea  as  a 

krawuy  inOamiuatory  swellintf  at  the  fore  part  of  the  neck,  or  ne^ir  the  an«^le  of 
le  jaw,  surrounding'  the  submaxrlhiry  jjland,  or  more  rarely  iiie  parotid.  It 
kpidly  spreads  towards  the  chin,  extending  to  the  opposite  side,  and  aftor- 
ards  down  the  neck  over  the  larynx.   The  tonirae  is  poshed  upwards,  and  the 

iardcned  tissue  can  be  felt  in  the  titH>r  of  the  mouth  on  each  side  of  it  ;  the 
ovements  of  the  jaw  are  interfered  with,  and  deglutition  becomes  difficult, 
jmetimes  there  is  great  swellinfr  of  the  tongue  from  pressure  on  the  lingual 
uos.     When  gangivne  of  the  ureolar  tissue  sets  in,  the  swollintr  softens  and 

Kcomes  boggy ;  the  mucous  membrane  may  give  way,  and  a  fonl  discbarge  may 

me  from  the  mouth.     If  unrelieved  by  treatment  it  is  extremely  fatal :  death 

sy  occur  (Vom  biood-poisouin<r  or  from  suH'ocation,  the  disease  spa*adin;>'  to 

e  root  of  the  epiglottis,  and  producing  cedema  glottidis. 

The  Trmhnent  consists  in  making  a  free  incision  in  the  mesial  iiue^  from 

he  chin  to  the  os  hyoides,  through  the  infiltrated  parts,  from  which,  if  it  be 
ade  sufficiently  early,  a  thin  dark  serum,  but  no  jms  will  be  seen  to  exude, 
he  incision  mnst  l>e  carried  to  a  depth  of  two  inches  or  more  towards  the 
of  the  tongue,  keeping  carefully  to  the  middle  line,  until  the  whole  of  the 

mwny  intiltration  has  been  divided.  If  the  swelling  has  commenced  at  one 
dp  and  has  not  reached  tlie  middle  line,  whenever  it  is  possible  the  incision 
kould  still  be  kept  in  the  same  situation,  as  lateral  incisions  are  accompanied 

gr  great  danger  of  bitmorrhuire  which  it  wimid  be  very  dilliciilt  to  am«t.     If 

be  condition  1>e  connected  with  a  diseased  tooth,  a  smalt  cavity  will  oft«n  be 
uud  at  a  considerable  depth,  containing  horribly  fcctid  matter,  and  at  the 
>ttom  of  this,  bare  bone  may  be  felt  on  the  inner  aspect  of  the  jaw.     In  spito 

f  tliis.  recovery  usually  cn^cnrs  without  the  separation  of  dead  bone. 

XirTflipelaa  of  the  Scrotum — the  "inHammaTitry  ledema"  so  well  described 

r  Listen— is  of  frcfjuent  occun*ence,  as  the  tvsult  of  wounds,  ulcers,  and  other 

urces  of  irritation  in  this  nrighl)ourbi>od.     The  scrotum  swelU  to  a  large 

.,  l>cing  uniformly  red,  but  with  a  semi-transparent  glossy  appearance,  pitting 

bodily  on  pressure,  and  feeling  somewhat  Sf^tft  and  doughy  lietween  the  Hngtrs  : 
e  integuments  of  the  fienis  are  also  greatly  swollen  and  u.*dematous,  and 
metinu'S  the  inflammation  extends  to  the  areolar  tissue  of  the  cord.     The 

btef  churucteristic  of  this  form  of  erysipelas  is  its  tendency  to  run  into  slough 
thont  any  previous  brawny  or  tense  condition  of  the  |>arta  ;   the  darton 
oniing  so  distendc*!  with  the  inHamrnatory  exudation  that  the  circulation 
>ugh   it  is  arrested.     When  an  inrisiou   is  made  into  it  in  this  stJite  it 
ly  bIwdH.  and  the  sides  of  the  wound  present  a  yellowish-white  golati- 
lUB  apfteurauce. 

Tlie   TrMintrttt  (Consists   in  making  u  free  inuii^ion  alK)nt  four  inches  in 

gth  on  eni:;h  side  of   tJiu  septum,  taking  vnre  not  to  go  so   deeply  aa  tfi 

ouud  the  testes ;  the  part  must  then  U*  snp(K>rted  on  a  pillow,  uud  well 

1     If  this  incision  be  not  made  at  once,  a  great  part  or  vvcu  the 
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whole  of  the  gcrotum  mny  slouch  awav,  leavinjr  the  leste«  and  cordii 
these  nnplcw&int  circumstances,  however,  the  part*  will  ofien  with  great 
become  covered  with  new  intejrtiraeiit.  The  oedema  of  the  penifl  asnallTMi 
of  itself,  or  after  nmking  a  few  |iunctnre8  in  ii ;  should  itn  integiim«;tit«,  boiv* 
ever,  threnten  to  sloagh,  a  free  inciaion  roust  be  made  into  it,  or  the  prtpocv 
ninpt  he  slit  up. 

Erysipelas  of  the  Pudenda  ia  orcasioDnlly  met  with  in  ill-feil  nnheatt 
fhiklrcn  in  whom  cleantiuess  \&  neglected.     The  parts  tjecome  ditsky  red, 
considerably,  and  quickly  mn  into  v^ngrene.  which  spreads  up  the  a 
or  down  the  natee.     It  may  prove  fatal  hy  indm-in^  peritonitis  or  exhiunkioiL 
In  the  7'raitntent^  ammonia,  hark,  and  chlorate  uf  pot^ish,  with  good  nourish- 
ment, and  a  little  wine,  are  the  principal   means,  at  the  same  time  that  the 
parts'  are  bathed  in  a  warm  anriseptie  ftolniion  and  well  fomented. 

Diffase  CeUnlitis  of  the  Zachio-Kectal  Fosaa  in  nor  uni>iuim<m  in 
and  feeble  subjects,  as  the  result   of  cxiH>Pure  to  cold.    The  Avtnpittm* 
tho6e  of  cellulitis  in  general,  a  brawny  hard  swelhnf;  by  the  side  mC  the  rectonu 
with  redness  of  the  Hkin,  and  ^rei^i  jmin  and  tenderncRS.     The  f oi  of  the 
iHchio-rectal  fn^sa  ra])idly  sloiiirhs,  uud  a  foul,  fietid  aUccas  the  pas  orvkHi 
u  mixed  with  ghredfi  of  ^'an^renonK  tissue,  rapidly  forms.     The   Trmlmmt 
confiists  of  free  and  early  inciflion^.    At  a  later  etage  it  may  bo  iiewanrjii 
divide  the  sphincter  before  the  cavity  will  hetd. 


the 
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INTERNAIi    ERT8IFEL&TOU8     nCPLAMMATIONS 

By  Internal  Sryaipelas  ue  menu  those  forms  of  diftuee  inftaoUMliV 
which  (irtect  the  Mucous  or  .Serous  Surfaces. 

EiiYsiPELifi  OF  Mrcors  Surfaces. — The  mucoua  tract  that,  is  chiefly 
afTected  by  this  disease  is  that  covenDp  the  fauces,  the  plmrynx.  and  the  Isitbl 

Erysipelas  of  the  Fances  may  be  due  to  extension  of  the  dijca* 
from  (he  heiid  and  face  to  cheHe  parts ;  or  it  may  conuuenoe  its  a  prinsf? 
affection,  otx^urriujr  perhaps  at  the  same  time  that  the  rash  appeareoothe 
cutaneoua  surface  of  some  distant  part  of  the  body,  \rhen  the  fanosi  an^ 
erysijx.'Iatuus,  they  present  a  britrht  erimson  or  scarlet  colour,  with  wbt 
swcllintr  liiid  thickenin<r  of  the  flofc  palate  and  uvula  :  the  patient  al»t  noct 
commonly  has  huskiness  or  complete  loss  of  voi(^,  and  (M-ciiMiorittUy  wn^* 
croupy  symptoms.  The  glands  at  the  angle  of  the  jaw  are  uIwavv  swolkn 
and  tender.  At  the  same  time  theiv  is  a  gfXfd  deal  of  febrile  distorhsacr. 
with  a  pungent  hot  skin  and  quick  pulse.  This  form  of  erysipelas  is  pecnliarlj 
contagious,  and  (Kxurs  not  unfrequently  in  the  attendants  of  thoftc  wlxi  are 
lalwurin;:  under  some  of  the  other  varieties  of  the  disease  :  of  thin  I  hate  fltfS 
numerous  inntances.  In  many  c4iseH.  )ils<*,  it  is  epidemic,  sprendini;  thmaffaa 
honse  and  atTectiutf  almost  every  innaite. 

Treahttfifit, — The  Itest  resnlts  are  ol»l»ined  by  sponging  the  inflamed 
freely  with  a  strong  sohition  of  the  nitrate  of  silver  :  and,  if  th*'n?  be  i 
constitutional  deprcAHinu.  hy  administerin^r  full  doses  of  ammonin.  with  csv- 
phor  t>r  liark.  Should  the  disease  ^o  on  to  sloughinf;  (Viliir4t  not  unfrr- 
qnently  hap|>en8),  coruiritutinj»:  one  of  the  forms  of  "putrid  »»ore  throai,"  tbr 
mineral  acids  and  batk.  with  chlorinated  frnrulcs.  and  the  braDdy^aod'^^ 
mixture  for  support,  will  be  found  most  useful.  In  many  cases,  this  dken*** 
nes  limited  to  the  palate  and  faucet :  bat  in  others  it  extends  opv^rdK 
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or ritiwn wards.  Ttmayextendnpwnrdflthrou'rhthenftrcH^out  throngfhthe  titrtttrils, 
anti  thus  spread  over  the  fact'  and  head,  or  downwards,  implicating  the  lan'tix. 
ZhrysipelatouB  laryngitis  is  t^xtrenit^ly  dan«reroim.  Tho  infiammation. 
cotiimtMicin^  in  the  t'auL'es,  rapidly  spreads  to  tht'  niucoiia  uiembrane  and  Iwjei' 
BnhmncouB  iirvohir  tissue  external  to  and  within  the  larynx,  giving  rise  to 
extensive  asdematoas  infiltration,  which,  by  obstructing  the  rima  glottidis. 
may  reftdily  «iuRbcate  the  patient.  In  consequence  of  thim  npecial  tendency  U» 
aviema,  the  diseimi*  has  by  many  writcre  been  termed  **  (nlftnatoiut  InrifmfHi*.'" 
After  death,  the  submncous  areolar  tissue  of  the  fauc*«,  that  about  the  l>aae  of 
the  epiglottis,  and  especially  that  which  enters  into  the  aryt^Duo-epi^loitidcaa 
foldM  and  that  roverini,'  the  fiosterior  part  of  the  larynx,  will  be  found  to  l)e 
distended  with  serum  or  a  sero-purii'orm  fluid.  This  infiltration  reaches  to 
the  rima  of  the  glottis,  and.  extendiniij  into  th«  interitir  of  the  larynx,  gives 
rise  to  such  tiwellinir  that  ittt  cavity  is  nearly  oblilenited.  iSreat  as  the 
swelling  maybe  in  all  these  parts,  however,  it  never  spreads  below  the  true 
vocal  cords.  This  fact,  which  is  very  important,  is  explained  by  thw  mucous 
membrane  beinir  adherent  to  the  fibrous  tissue  of  which  these  structures 
are  composed,  without  the  inter\'entiim  of  any  submncons  areolar  tissue. 
The  progress  of  this  oedematouR  inflannnation  of  the  mucous  memlirnne  and 
loorte  submuc4)as  tissue  in  these  situations,  is  often  amasiajrly  rapid,  tin*  swell- 
ini;  k>ciu^  suitioieut  to  iuduce  sutT(»CAtiou  at  the  end  of  thirty-six  or  forty-vigbt 
honrs  or  even  sooner.  If  the  patient  l>c  not  carried  otTiu  thiF  way.  there  will 
lie  a  great  tendency  to  suppunttioii  atid  slouf^hing  of  the  alTecied  tiasDcs,  lead- 
ing |)erha)»8  eventually  to  death  troui  Si'pticotmia  or  pytemia. 

The  Sijmphfm  of  this  affection  are  8troD;rly  marked,  Difficuhy  and  pain  in 
deglutition,  and  huskiness  of  the  voice,  are  followed  by  more  or  less  diiUculty 
ID  breathing,  hoarse  croupy  cough  aud  tenderness  under  the  angles  of  the  jaw 
and  about  the  larynx.  The  difficulty  in  breathinj:  increases,  and  may  sin^edily 
threaten  the  life  of  tlie  patient,  giving  rise  to  fits  of  intens(t  dyspnoea,  iu  one  of 
which  hcmayprolMibly  suddenly  die.  The  diflicnlty  is  greater  in  inspiration  than 
in  expiration,  as  the  swollen  parts  above  the  opening  of  the  larynx  fall  together 
like  a  valve  in  the  former  act,  while  they  are  easily  separate*!  by  air  coming 
from  l>elov^  iu  the  latter.  On  examining  the  throat  the  fauces  will  1h^  found 
much  reddened  and  dusky  in  tint.  »nd  by  depressing  the  tongue  the  epiglottis 
can  be  felt,  and  fterhaps  seen,  to  be  rigid  and  erect.  Examination  with  the 
laryngoscope  readily  shows  the  condition  of  the  piirts  to  be  as  above  describctL 
Enlarged  lymphatic  glands  can  usually  be  felt  early  iu  the  case  behind  the  angle 
of  the  lower  jaw. 

In  the  Treatoi*t}f,  local  means  are  of  the  first  importance.  The  tongue 
having  bivn  well  depn'ssed,  the  ptjsterior  |»art  of  the  larynx,  the  epiglottis,  ami 
the  arytiijno-epi>rlottidean  folds  roust  be  welt  scarified  by  means  of  a  probe- 
pointed  bistoury,  proteclotl  nearly  to  its  extremity  by  strapping  or  lint  wrappe<I 
roond  it.  If  no  better  instnunent  lie  at  hand  in  case  of  eniergt^ncy,  a  very 
MfifUl  amount  of  scarification  may  be  dime  by  the  nail  of  tfie  Surgeon'fi  index- 
fingfr,  notclied  wirh  a  knifr  to  make  it  tear  the  mucous  mcmlrraue  more  ivadily. 
The  patit.'«t  should  then  \k-  dire**!*-*!  t*i  iidmle  the  st».'am  of  hot  water,  to  which 
a  few  drops  of  cnasotc  or  caHwdic  acid  may  U^  added*  and  several  li^eches  may 
be  applied  under  each  angle  of  the  jaw,  to  l>c  followed  by  large  ami  hot  |>oul- 
lices.  The  Wiwels  must  he  ki*pt  well  ojtenni ;  most  frwpiently,  I  have  found 
ontimoniaJs  of  gn-at  servioc  in  Liie  early  stAges,  followed  later  by  support  and 
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etimnlants.     A  few  lioiirx  ufter  the  fngor]E»ed  liaauea  have  Ucu  anJotded  hf 
scarification,  the  fauces,  pharynx  and  upper  part  of  the  larrnx  slioald  be  w 
spon^^ed  out  witti  a  .strong  Kulution  of  tiio  nit.rut<;  cf  silver  l>ixly  gniiu  lo 
oiiuce),  which  must  be  applied  freely.     If,  noLwitbstandiug  t\n-  cmploju* 
of  these  njeasui*e8,  the  dyspnaa  increuBf,  tlie  face  l)ecomint(  pale,  livid,  and 
bedewed  with  ii  clauimy  perspiration,  it  will  be  necessary  to  ojjcn  the  vindpii 
to  Buve  the  patient  from  Huffocation.     In  doing  this  1  prefer  larjn^tomy 
reasons  that  will  be  mentioned  when  I  oome  to  spetdc  of  tlie  OiseaBCA  of 
OpenitionR  on  tiie  Air-piiKsaj^es.     I  n  order,  however,  that  tJiis  operation 
be  BiK'cesHful,  it  must  not  be  too  long  delayed^  und  H^honld  not  U*  hHikcti  upon 
as  a  last  rcbource.    If  it  be  done  in  time  (and  Lime  in  theae  casts  is 
precious,  owing  to  the  rapid  progress  of  the  disease),  the  patientV  life 
probably  be  saved  ;  but  if  it  be  deferred  too  lonji:,  conf^estion  of  tlw  lung* 
come  on,  and  the  patient  will  ?ink  from  slow  aiiphyxia,  evt-n    thoa|:h 
beat  last  fa'ciy  admitted.     If  the  patient  survive  to  the  stape  of  fttougiii; 
we  must  rely  upon  general  support,  with  gargles  of  chlorate  of  potooh, 
bark. 

EitY8irKi<AS  OK  THE  Serottr  Mkhhranks  wos  formerly  supposed  to  bft 
common  occurrence,  all  those  cases  of  ditJ'use  inflammation  which  Are 
regarded  as  of  septic  origin  l)eing  at  one  time  classed  as  er}'si|X!laton&  \i  m 
highly  probable  that  some  cases  of  ditfuse  meningitis  and  peritouitis  foUo«- 
ing  injuries  of  the  head  and  abdomen  are  truly  erydipelutous  and  depeodcBt 
upon  a  specific  virus  ;  but  iti  by  far  the  greater  proportion  of  the<M.*  lauei  ibt 
inflammation  is  due  to  the  ditfiisionof  decomposing  discharges  over  the  surliwe 
of  the  serous  mcmbrauc. 


WHITIiOW.     PABOKTCHIA     OR     PAMARITIUM 

WMtlow  cr  Paronychia  is  a  ditlusc  inflammation  of  the  finger  whidt  iti 
perhaps,  most  ronvenieraly  described  in  this  place  as  in  many  cumcs  of  eaafi- 
cially  the  some  character  as  cellulitis.  It  occiisionuily  occurs  in  epideiiuc«; 
the  constitutional  disturbance  attending  it  is  often  very  severe  for  uu  afiectioo 
apptireutly  so  slight,  and  assnmes  the  same  character  of  speedy  dcpit^oD  UaC 
we  observe  in  the  erysipelat^jus  group  of  diseases*  lu  many  cases,  as  the  in- 
fiammation  spreads  beyond  the  linger  in  which  it  iommenced  to  the  bw.*k  \A 
the  hand,  it  assumes  a  distinctly  erysipelatous  character.  In  otherH,  however, 
it  is  evidently  not  specific,  and  results  from  the  inocMilution  of  ordinary  i«p(jc 
matter,  the  subsequent  efiocts  being  dependent  on  the  anatomical  etractuci|] 
the  parts  affet'^ted. 

Four  forms  of  whitlow  are  ('(tnimuiily  licsoriUd  :— 

1.  In  paronychia  angnalis  or  Sab-epithelial  Whitlow,  the  aflection  is 
limited  to  the  ungual  phulaux  of  the  finger.  U  eommcncefi  as  the  result  of  s 
prick  or  some  other  slight  injur}',  or  from  the  inoculation  of  etuptitr  mattvr  lotu 
a  fissure  or  et^lge  of  the  nail.  At  first  there  is  redness,  most  commonly  at  oue 
side  of  the  nuil,  with  some  swelling  and  the  most  acute  tenderueai.  Thr. 
intlanmiation  soon  ixrachos  the  stage  of  suppuration,  and  u  drop  uf  (tos  u 
formed  raising  the  epithc-liuin.  The  thick  cpitbeliutn  of  the  hnger  ooiitijuss  the 
pus  which,  not  being  able  to  escape  superficially,  burrows  moro  deeply.  If  U 
be  in  rloso  oontiict  uith  the  matrix  of  the  nail  it  may  extend  iutti  tbta.  Toe 
naii  then  becomes  partly  raised  by  pns  from  the  matrix,  and  may  •cpaxatt  after 
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long  and  tcdiotis  suppurntion.  In  other  caacs  the  pua  burrows  into  the  pulp  of 
the  Hnc^r,  and  the  condition  then  merges  into  the  second  variety  to  be  described 
imnuHliately. 

Trtatrnrttt. — As  soon  as  the  patient  complains  of  acute  puiu  and  tendemefis, 
and  n'duew  and  swelling  are  evident  in  the  finger,  an  attempt  sliould  be  made 
to  find  the  exact  toc-aHty  of  the  pUB  by  pressing  on  the  linger  vith  some  blnut 
instrument  snch  as  the  point  of  a  pencil.  If  an  acutely  tender  spot  be  found 
the  fins:er  must  be  soaked  in  hot  water  to  soften  the  cuticle,  which  must  then 
be  ttirefully  shaved  away  with  a  very  sharp  knife.  In  this  way  a  small  drop 
of  pns  may  otten  be  let  out  from  between  the  epidermis  and  tlie  etuis,  and  the 
whole  trouble  nipped  in  the  bud.  A  little  wet  boric  acid  lint  may  then  be 
applied  and  the  finger  soon  heals.  If  it  have  extended  l)eneath  thr  nail  the 
looeened  poitiun  must  be  cat  away  with  aeiasorB  to  f^\e  a  fruc  exit  Id  the  pas. 
or  in  extreme  CAses  the  whole  nail  must  be  removed.  A  little  iodoform  may 
be  dnstfi'd  on  tlio  snrface,  and  a  t>oric  lint  dressing  applied.  The  strong  lead 
lotion  (p.  215)  is  uflen  very  useful  in  tlicst:  cases. 

2.  pkronyclii*  CeUnloaa  or  Subcutaneons  Wlxitlow  may  arise,  as  altove 
*tAtod»  fri>m  an  extension  ul'  the  variety  just  destribcd.  In  other  case's  it  is 
cftused  by  pmK^ured  wounds  of  the  finger,  especially  when  made  with  dirty 
instniments,  and  ticcasionally  it  arises  without  evident  Citnse.  In  it  the  pus 
is  difTuMHl  through  the  fat  and  areolar  tissue  forming  the  pulp  of  the  finger.  It 
rmis  the  ordinary  oonrie  of  oellalitis  elsewhere.  The  ungual  phalanx  beoomee 
awollen.  tense,  red.  and  most  acutely  tender.  The  redness  may  soon  extend  to 
the  whole  finger,  red  lines  of  itifiamed  lymphatics  may  be  seen  runuinir  up  the 
sriDf  and  the  axillary  glunds  may  become  swollen  and  tender.  If  unrelieved 
hj  treatment,  the  pus,  l>eing  unable  to  point  through  t;he  tliick  cuticle  of  the 
finger,  esf)eciBlly  in  the  horny  hands  of  working  men,  becomes  diffused  through 
the  whole  pulp.  The  areolar  tissue  sloughsif  and  as  in  this  situation  it  is 
intimately  connected  with  the  jwriostcnm  of  the  nngnal  phalanx,  this  also 
pftri^hi**  and  the  Unie  necroses.  If  still  left  unrelieved  it  most  oiimmonly 
cmee  the  cuticle,  and  tinally  this  gives  way  and  exposes  a  sloughing  o^touiug  in 
ibe  cutis,  through  which,  if  a  probe  be  passed,  the  bare  ungual  phalanx  may  be 
Iclt.  In  some  cases,  liefoi'e  the  pus  finds  exit  externally,  it  may  have  extended 
into  the  sheath  of  the  fiexor  tendons  or  the  distal  joint  of  the  finger. 

TrMfmriit. —  In  this  form  also  uu  attempt  must  be  made  to  fintl  the  pus 
early  by  shaving  away  the  cuticle,  as  at  first  it  is  uftcn  very  limited  in  amount 
sn|>erficial.  If  this  fails  and  the  symptoms  nre  not  very  acute,  the  finger 
l>e  thickly  cotktAd  with  glyc^'rine  and  belladonna,  and  wrapivnl  in  a  few 
layers  <»f  hot  wet  lint,  over  which  must  be  phiced  some  gutta-])ertiha  tissue 
made  into  a  [*ot  )»y  stealing  its  edges  with  chloroform.  The  finger  must  theu 
be  wr»p|)e<l  in  eotton-wo(»l  and  tlie  hand  elevated.  Under  tins  treatment  the 
iiifiammation  may  subside  without  suppuration.  ^H>aking  the  hand  at  intervals 
in  hot  water  gives  great  relief.  If,  in  spite  of  this,  the  symptoms  lieoome 
taotr  marked,  a  longitudinal  incision  mast  be  made  in  the  middle  line  of  th« 
»»f  the  finger.     It   must  I»e  rememben:*d  tljat  the  tense  swollen  pulp  gives 

'tmsation  cxactty  reHMil>1iti*:  fiuctuntion,  for  which  it  may  rrndily  be  mis- 
taken. After  the  pus  is  evacuat^^-d  ttie  wound  should  W  treated  by  ii^omc 
,vniii>eptir  ilr<-4Hing,  and  uttually  hnils  ijuickly. 

8.  Faronyohia  Osseosa  or  FarioBteal  WMtlow  i»  a  raR>  form  in  which 

ic  infiaminatioi)  ctimriieuces  deeply  in  the  pulp  in  immediate  contact  with 
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the  periostuum  of  the  phulanx.     It  is  said  most  oomruunljr  to  foUi>«r 
pinches  or  contusions  of  the  Hngor.     It  is  charactt'rised  by  intense  tbni 
pain  aliootinu;  up  the  arm.     The  sjinptouis  develop  rapidly,  with  a  good 
of  constitutional  disturbance.     The  pulp  of  the  HuKcr  ir  very  t^nae,  aud 
redness  extends  to  the  other  phalanges.     The  frtttlrtt^it  contiistA  of  %  free 
JDoision  to  the  hone  in  the  middle  line  of  the  judp.     The  phnlanv  wi 
found  bare  and  already  separated  from  its  periosteum. 

The  treatment  of  a  necroaed  xinguai  piuxtaiut^  either  arising  from  i  wxa  10: 
whitlow  or  the  preceding,  consists  in  removal  of  the  dead  In  in**  tbroiiftb 
incision  in  the  pulp.     The  phalanx  should  never  l»e  fimput»ied,  m  a  naefi 
extremity  to  the  tinper  is  always  k*ft  after  removal  of  the  b*.»nc. 

4.  Paronychia  Tendiziosa,  Thecal  Abscess,  >r  Sappuratioa  is  fc^ 
Sheaths  of  the  Flexor  Tendons,  is  a  more  serious  couditi^rii  than  ll 
preeudini;,  and  U  fraught  with  danger  to  the  finder  or  hand.  It  may  arise 
the  consequence  of  a  punctured  wound  penetrating  the  shenth,  or  by  <:xtm«i 
from  one  of  the  other  varieties  i»f  whitltjw.  The  whole?  finjrer,  lioth  hack  »o 
front,  swells  considerably,  becomes  red  and  tense,  witli  much  throhbinjf  and 
shooting  pain.  The  allected  tinjjer  is  semi-flexed,  and  any  attempt  10  extend 
it  causes  intense  pain.  The  gwelliu^  soon  extends  into  the  j>alm  at  the  p* 
of  the  fini^^r  iind  to  the  correspondin;:;  knuckle  nn  the  liack  ttf  thr  han 
The  swollen  palm  usually  pri-serves  nearly  its  natand  colour,  or  if  ^.tiiked 
water  or  poulticed  l)eiH)mes  dull  white,  r>win^  to  the  i^reat  thickneoi  cif  ilf 
cuticle.  The  most  marked  redness  is  usually  on  the  knuckle  and  at  (W 
back  of  the  finger,  which  may  give  a  false  idea  as  to  the  siluaiion  of  the  {m 
The  constitutional  disturbance  is  severe  and  the  tem|kentinre  coosidcrthh 
elevated. 

In  this  condition,  unless  prevented  by  treatment,  the  pus  will  extend  toll^ 
limits  of  the  sheath  in  which  it  is  contained.  The  sheatlis  of  the  iodcu 
middle  and  rint?  finders  do  not  communicate  with  the  common  sheatb  m\aA 
I>aB8es  under  the  annular  liniment,  but  are  cl(«ed  htrlow  ojipositc  the  be«k<i( 
the  metacarpal  bones,  and,  therefore,  in  suppuration  in  tbeee  fiuf^cn  the  p» 
does  not  extend  beyond  that  point.  The  sheath  y>\  the  little  fiu^r,  ua  (k» 
other  hand,  always  cctmmunicate^  with  the  general  sheath.  (Fig.  M\,)  Tht 
slieath  of  the  tendon  of  the  thumb  is  uncertain  :  in  some  cases  a  speciat 
synovial  membrane  covers  the  tendon  passing  under  the  annular  ligameot 
without  commnDicatin<^  with  the  general  sheath,  in  others  it  joins  the  ootninoe 
sheath.  Thecal  abscess  in  the  thumb  <tr  little  finger  is,  therefore,  far  moR 
serious  than  the  same  conditi<m  in  the  three  middle  digita.  When  tiic  tB^ 
puration  extends  to  the  common  sheath  the  most  prominent  symptom  whieb 
attracts  the  attention  of  the  patient  is  the  red  puffy  swelhng  at  the  back  si 
the  h»nd.  Hie  iSurgeon  on  seeing  this  will  always  turn  the  hand  orer  tad 
examine  the  palm.  This  will  Ik:  found  to  be  tense  and  tender  on  pCMMn 
There  will  be  fulness  in  front  of  the  wrist  above  the  annular  ligaaint,  ifil 
often  some  redness.  If  much  pus  is  present,  tloctuatioa  may  lie  fek  ftoB 
the  palm  to  the  swelling  in  the  wrist.  The  fingers  are  :M;mi*Hexedf  and  uj 
altcnipt  tn  extend  them  cautw^s  pain,  but  this  is  most  roiLrked  in  the 
and  little  linger.  If  an  opening  exists  already  in  the  digital  part  nf  the 
of  the  thumb  or  little  linger,  pressure  on  the  palm  will  cause  pna  Li»  flow  hvm 
it.  If  an  exit  be  not  provided  for  the  pus  it  may  burst  through  the  upfier 
limit  of  the  flexor  sheath,  and  extend  between  the  deep  luid  soperfidal 
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of  the  forearm  nearly  to  the  elbow.  Owinm'  ^^  ^hc  cl<»6c  proximity  of  the 
Bjaovial  mcmbrauc  to  the  uiterphataD^cal  articutations  aud  the  wrist-joint,  it 
act  UDcommoaly  happens  that  those  are  opened  and  destroyed  by  acute* 
deptic  arthritis;  aud  thus  this  condition  may  nt'cossilate  amputation  of  a 
fini^^T,  or  if  the  coTuin«)U  Bheath  id  affected,  of  the  whole  hand.  Sloughing  of 
the  flexor  tendons  is  a  very 
commiju  occurrence  iu  thecal 
abfloesB,  some  inchcB  of  the  ten- 
don cominj^  away  after  prolonged 
suppuration,  leaving  the  linger 
stiff  and  u&cleas. 

TreaOnent, —  It  is  most  im- 
portant in  all  cases  (»f  thecal 
absoesft  that  the  pus  should  be 
let  out  early  and  by  free  incisions, 
In  order  to  avert  the  coinplica- 
tioas  above  mentioued.  To  do 
this  the  patient  should  l>e  put 
nndcr  an  anaesthetic,  aud  the 
limb  rendered  blootUeas  by  eleva- 
tion and  the  npplicatiou  of  u 
lourniiiuet.  A  median  incision 
on  the  (inger,  not  oj)i»osite  one 
of  the  interphalangeal  articula- 
tions, is  then  carcfully  made 
towardii  the  affected  sheath.  It 
may  l»e  that  the  pus  is  in  close 
contact  with  the  sheath  aud  not 
in  it ;  if  the  limb  Ive  bloodlesB 
thia  can  nsually  be  recorrniEpd, 
and  Uie  complication  of  njiening 
the  synovial  membrane  avoided. 
I  f  the  swelling  extends  from  the 
finger  to  the  palm  the  thecal 
afaaoesi  may  be  opened*  without 
danger  of  wounding  the  palmar 
arc^hes  or  any  importjint  nerree, 
by  cutting  towards  the  bead  of 
a  metacarpal  bone  upon  the  bone 
iljielf  and  parallel  to  its  axis,  so 
as  to  avoid  the  interdigitjd 
spaoca.  Health  and  Morrant 
Baker  have  esjiecially  insisted 
1i|Miu   the   advantages    of    this 
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opening  a  thecal  abscess  and 
thus  avoiding  the  median  incision  on  tlie  finger.  They  tvcommend  that 
incisiont*  t>u  the  Bnger  in  cases  of  whitlow  should  bo  placed  laterally  so  that  a 
ht.>althy  xheath  may  not  be  m-cidentally  opened. 

If  (he  common  sheath  is  affected  it  must  be  opene<]  above  the  annular 
ligament  at  the  wrist. 

If  the  little  linger  has  I>ecn  the  starting  point  of  the  mischief  the  incision 
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whftle  of  tlio  Rcrotum  may  slough  away,  leaving'  the  testes  and 
these  nnpleaeant  circumstances,  however,  the  parts  will  often  with  greait  raj)i*Jit]r 
become  covered  with  new  int^jjnment.   The  (pdema  of  the  penis  i  -  Mdf» 

of  itself,  or  after  making  a  ft^w  punctures  in  it  ;  should  its  intt ;  how- 

ever, threaten  to  slough,  a  free  incision  must  be  made  into  it*  or  the  pn^puoe 
must  Ix!  slit  up. 

Erysipelas  of  the  Pudenda  is  occasionally  met  with  in  il]-fe<]  unhraltbT 
children  in  whnm  cleanliness  is  neglected.  The  parts  Income  duskjr  rbd^sKtll 
considerably,  and  quickly  run  into  gangrene,  which  K{»roai)a  up  the  ftbdnmea 
or  down  the  nates.  It  may  prove  fatal  hy  inducing  peritonitis  or  cxhauitioft. 
In  the  Treaimeni^  ammonia,  bark,  and  chlorate  of  fiotash,  with  gimd  noOTHlh, 
ment,  and  a  little  wine,  are  the  principal  means,  at  the  same  time  that  t 
parts  are  bullud  in  a  warm  antiseptit^  aolntinn  and  well  ftimcntoil 

Diffuse  Cellnlitis  of  the  Zschio-Rectal  Fossa  is  not  uncommon  in  old 
and  feeble  subjects,  as  the  result  of  ex]>0Furc  to  cold.  The  synipioais  Bt 
those  of  cellulitis  in  general,  a  brawny  hard  swelling  by  the  aide  of  the  red 
with  redness  of  the  skin,  and  great  pain  and  tenderuesa.  The  fat  of 
isehio-rcctui  fonsa  rapidly  sloughs,  and  a  foul,  fcetid  nhgceys,  the  pits  ofwhidi' 
is  mixed  with  shn^da  of  giingrenons  tissue,  rapidly  furms.  The  Treaitmmi 
consists  of  free  and  early  incisionn.  At  a  later  stage  it  may  be  neceaMrj 
divide  the  sphincter  before  the  cavity  will  heal. 
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XMTERNAIi    ERYBIPKt^TOUB    INFI^AMMATIONB. 

Hy  Internal  Erysipelas  \\v  mean  those  forms  of  diffuse   inflaiin 

which  ailoct  the  ilucnuH  or  Serous  Surfaces. 

EuYftiPELAft  OF  Mft-opft  SmFACKs. — The  mucous  tract  that  ia 

fected  by  this  disease  is  that  covering  the  fauces,  the  pharynx,  and  the  faurns. 

Erysipelas  of  the  Fanoes  may  be  due  to  extension  of  the  diacait 
from  tlie  heiwl  and  face  to  these  parts  ;  or  it  may  con)niencc  as  a  primarj 
aflfectiou,  occurriug  perhajw  at  the  same  time  that  the  rash  appear*  on  lii 
cuUncons  gnrface  of  some  distant  part  of  the  body.  When  thit  fancea  an 
erysipelatous,  they  present  a  Itright  crimson  or  scarlet  colour,  with  WM 
swelling  and  thickening  of  the  soft  (>alate  aud  uvnia  ;  the  patient  aUn  mort 
commonly  has  huskiness  or  complete  loss  of  voii-e,  and  o<v;i  ^am 

cronpy  Bymptoms.  The  glands  at  the  angle  of  the  jaw  are  ;i  -  -utlni 
and  tender.  At  the  same  time  tiiei'c  is  a  gcKxl  deal  of  febrile  distarlmncr, 
with  a  pungent  hot  skin  and  quick  pulse.  This  form  of  erysipelas  is  peraliarlr 
contagious,  and  occurs  not  uufrequenlly  in  the  attcudnnls  of  th<*v  who  are 
laliouring  under  some  of  the  other  varieties  of  the  disease  ;  of  this  ]  haTe  aani 
nuiiierouH  iiistJinces.  In  many  crises,  also,  it  is  epidemic,  spre^tdiog  thrttOflts 
house  and  atfectiug  almiwt  ev('r%'  inmate. 

Trtatmnti. — The  best  results  are  obtained  by  s|ionging  the  inHamed  parti 
freely  with  a  strong  solution  of  the  nitrate  of  silver  ;  and,  if  there  be  rnvb 
ctustitutional  depreHsion,  by  mhuinistering  full  doww  of  ammonia,  with  nua- 
phor  or  bnrk.  ShouM  the  dis4.*tise  go  on  to  sloughing  (whit^h  nttt  unft^ 
(pienily  happens"),  constituting  one  of  the  forms  of  "]mtrid  a«tre  thniat,"  llit 
mineral  acids  and  bark,  with  chlorinated  gni^lea,  and  the  hrandr-i 
mixture  for  support,  will  be  found  most  useful,  [n  many  c^aacv,  thb 
continues  limited  to  the  palate  aud  fauces  ;  bat  in  others  it  extends  ai 
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|>rdown  wards.  It  nifty  extend  upwards  thronph  thenare«,out  throagh  the  nostrils* 
Uui  ibua  ppreml  over  tliu  face  and  lit*ad,  or  downwardH,  iniplicalin*;  the  larynx, 
k  KryaipelatonB  LaryiLgitis  is  extremely  dangerous.  The  iriflanimatiuu, 
niuui-ncjn<:  in  lU:  l'uuci.>fi,  nqiiilly  spreads  to  the  mucous  membrane  and  loose 
rahmncons  areolar  tissue  external  to  and  within  the  larynx^  K'i^>i>g  ^i^  ^o 
extensive  oedematous  infiltration,  which,  by  obstructini^  the  rima  ^lottidis, 
may  reftdily  fluffocate  tho  patient,  iu  ntjusequenco  of  this  special  tendency  t*> 
OPdemu.  the  diseuso  has  by  many  wril4'rR  been  termed  ^'' tnifmaiotis  iari/rtpitis,*' 
After  death,  the  snbmur-oun  areolar  tissue  of  the  faucea,  tbat  alioiit  the  base  of 
the  epii^Iottis,  and  especially  that  which  enters  into  the  arytjcno-cpi^lottidean 
folds  and  that  covering  the  (>08terior  part  of  the  larynx,  will  be  found  to  be 
diet^Mided  with  sernui  ur  a  sero-pnriform  fluid.  This  intittrat ion  reaches  to 
the  riraa  of  the  glottis,  and,  extending  into  the  interior  of  the  larynx,  gives 
rise  to  soch  swelling  that  its  cavity  is  nearly  oblit^nited.  <ireat  as  the 
gwelling  may  be  in  all  these  parts,  however,  it  never  spreads  below  the  trne 
vocal  cords.  This  fact,  which  is  very  important,  is  explained  by  the  mucous 
membrane  lK>ing  adherent  to  the  hbrous  tissue  of  which  these  structures 
UTv  com|H»8ed,  without  the  iuLerventiim  tjf  any  submucous  areolar  tiKsne. 
The  proi^ress  of  this  oedcniatous  inflammation  of  the  mucous  membrane  and 
sulimncout^  tissue  in  these  situations,  is  often  ama7.ingly  rapid,  the  swell- 
ff  being  auflicient  U}  induce  suffocation  at  the  end  of  thirty-six  or  forty-eight 
hoars  or  even  80t>uer,  If  the  patient  Ix;  not  carried  off  in  this  way,  there  will 
lie  a  grvat  tendency  to  suppuration  and  sloughing  of  the  afl'eeted  tissues,  lead- 
ing perhaps  eventually  to  de:ith  fmni  srpticiBmia  or  pyjemia. 

The  iSf/mptoms  of  this  aflection  are  strongly  marked.  Difficulty  and  pain  in 
deglutition,  and  huskincss  of  the  voice,  are  followed  by  more  or  less  diilicnlty 
in  breathing,  hoarse  croupy  cough  and  tenderness  under  the  angles  of  the  jaw 
and  about  the  larynx.  The  ditliculty  iu  breathing  increases, and  may  specdiJy 
ibr^^ten  the  life  of  the  patient,  giving  rise  Ut  fits  of  intense  dyspncea,  in  one  of 
which  he  may  prol>ably  suddenly  die.  The  dilRculty  is  greater  in  inspiration  than 
in  expiration,  as  the  swollen  jtarts  above  the  o|>euing  of  the  larynx  fell  together 
like  a  valve  in  the  former  act,  while  they  are  easily  separated  by  air  coming 
from  l>elow  in  the  latter.  On  examining  the  throat  the  fauces  will  be  found 
much  reddened  an*!  dusky  in  tint,  and  by  depressing  the  tonpue  the  epiijlottis 
bft  felt,  and  perhaps  seen,  to  be  rigid  and  erect.  ExaminatioQ  with  the 
ope  readily  shows  the  condition  of  the  parts  to  he  as  above  described. 
Enlarged  lymphatic  glands  can  usually  be  felt  early  in  the  case  behind  the  angle 
of  the  lower  jaw. 

In  the  Trvatmrtii^  local  means  are  of  the  first  importance.  The  tongue 
having  luvn  well  depri'ssed,  the  posterior  |»art  of  the  larynx,  the  epiglottis,  and 
the  aryta»no-epiglottidean  fold**  must  be  well  scarified  by  means  of  a  probe- 
pointed  bistoury,  protected  nearly  to  it«  extremity  by  strapping  or  lint  wrapped 
round  it.  If  no  better  instrument  l>c  at  hand  in  case  of  emergency. a  very 
useful  amotint  of  scarification  may  be  done  by  the  nail  of  the  Surgeon's  index- 
finger,  notched  with  a  knife  to  make  it  tear  the  tnucous  membrane  more  readily. 
The  patient  should  then  be  dire<'te*l  to  inhale  the  9U>am  of  hot  wati-r,  to  which 
ft  few  tlrff|w  of  creasote  or  cai'Uilic  acid  may  be  added,  and  several  leeches  may 
be  applit^i  under  each  anele  of  the  jaw,  lo  be  followed  by  large  and  hot  poul- 
tices. The  bowels  must  be  kf[>t  well  o|>ene<l :  most  fretinently,  I  have  found 
antlmonials  of  great  aenioe  in  the  early  stagea,  followed  later  by  support  and 
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inlanU.     A  few  lioiirs  after  the  enporwed  tissues  Imve  l»een  ni 
LtJIicutiuu,  tho  fnuc'cHf  pharynx  and  up{)cr  part  of  the  l&rTnx  ebould  be 
sponged  out  with  u  btrong  solutiou  of  the  oiLi-ut-e  of  silver  (ttiity  grains  tOi 
ounce),  which  must  be  applied  freely.     If,  iiolwitL»taudiug  the  empli 
of  these  ineaHiu'es,  the  dyspua-u  increiiBe,  the  face  l)ecutuiii<;  palo,  li\ii}«  wai 
liedewed  with  a  clammy  perspiration,  it  will  be  nei^et^sary  to  open  thv  windpipt 
to  save  the  patient  from  suffocation.     In  doing  this  I  prefer  laryugotomy, 
reasons  that  will  be  mentioned  when  I  come  to  speak  of  the  Diseasen  of 
Opemtions  on  the  Air-pa8sa^H.     In  order,  however,  that  this  oper&Lioa  maj 
be  sncceasful,  »*-  niust  not  be  too  long  delayed,  and  should  not  be  I<'M)ked  npoo 
as  a  Inst  resource.    If  it  l>c  done  in  time  (and  time  in  these  rjucs  i« 
precious,  owing  to  the  rapid  progress  of  the  disease),  the  patient*8  life 
probably  be  saved  ;  Imt  if  it  be  deferred  too  lonjj,  eongesti<m  of  the  lungs 
come  on,  and   the  patient  will  sink  from  slow  u^pbyxlH,  exen    thuogb   air 
be  at  lust  freely  aibuitted.     if  the  patient  survive  to  the  stage  of  filoogfasQ^^ 
we  must  rely  upon  general  support,  with  gargles  of  chlorate  of 
bark. 

Ertsipklas  ok  thk  Serou:^  AfEMRiUNR3  wos  formerly  supposed  to  be 
common  occurrence,  all  those  cases  of   dill'use  inflammation  whlfb  atv  nc 
regarded  as  of  septic  origin  being  at  one  time  chissed  us  erysipelatous-     It  isj 
highly  probable  that  some  cases  of  diO'use  meningitis  and  pericoaitis  folio**: 
in<r  injuries  of  the  head  and  abdomen  are  truly  erysipelatous  and  dependvU 
upon  a  ftpccifici  virus  ;  but  in  by  far  the  greater  proportion  of  these 
iullatiimation  is  due  to  the  ditl'usionof  decomposing  discharges  over  the 
of  the  serous  membrane. 
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WHITIiOW.     PABONTCHIA     OB     PANARITIUM. 

WMtlow  "I  Paronychia  is  a  diifuse  inflammation  of  the  finger  which  ili 
perhajw,  most  conveniently  described  in  this  place  as  in  many  cnei  of  «HBft> 
tially  the  same  character  us  cellulitis.  It  occ^asionally  ocean  in  epidenia; 
the  constitutional  disturbance  attending  it  is  often  very  severe  for  an  aifectioa 
apparently  so  slight,  and  assumes  the  same  character  of  speedy  dcpn^flaion  thai 
we  observe  in  the  erysij)elat<tus  group  of  diseases.  In  many  caacs.  a*  tht  m* 
flammation  spreads  beyond  the  tinger  in  which  it  commenced  to  the  back  oi 
the  hand,  it  lis^umes  a  distinctly  erysipelatous  character.  In  others,  howvTfr. 
it  is  evidently  not  specific,  and  results  from  the  inoculation  of  ordinary  leptto 
matter,  the  8ubgtM|uent  effects  Ixriug  dependent  on  the  anutoiuicaJ  fitructi 
the  parts  afTtcted. 

Four  f(»rinH  of  whitlow  are  <'<>mmoiily  (IcscriJH-il  ; — 
1 .  In  paronychia  ongn&lis  i ir  Snb-epithelial  Whitlow,  the 
limited  to  the  ungual  phalanx  of  the  flnger.  It  commences  as  the  resale 
prick  or  some  other  slight  injury,  ur  from  the  inoi^uUtiou  of  (M*ptio  matter  i 
11  tisKure  or  edge  of  the  null.  At  tirst  there  is  rcduesSf  most  commonly  aft 
Kide  of  the  nail,  with  some  swelling  and  the  most  acute  tendemcas.  Tbt 
inflammation  soon  reaches  the  stage  uf  suppuration,  and  a  dii>p  of  pa*  » 
formed  niiiung  the  e])ithelium.  The  tliick  epithelium  of  ttw  hngvr  uoatinaa  llie 
pus  whirh,  nut  being  able  to  esctifK:  supcrlicially,  barrows  more  deeply,  if  tt 
be  in  close  contact  with  the  matrix  of  the  nail  it  may  extend  into  thia.  TIk 
nail  then  becomes  partly  raised  by  pus  from  the  matrix,  and  may  aepsnta  afur 
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long  and  tediouB  supparation.  In  other  caseg  the  pus  burrows  into  the  pulp  of 
the  finger,  and  the  condition  then  merges  into  the  second  variety  to  be  described 
immediately. 

Treatment. — As  socin  a«  the  patient  com])Iainsof  acute  pain  and  tcndcniesa, 
and  redness  and  swelling  are  evident  in  the  fingnr,  an  attempt  should  be  ma<le 
^  to  find  the  exact  locality  of  the  pna  by  pi-eaaing  on  the  finger  with  some  blunt 
H  instrument  sueli  as  the  point  of  a  pencil.  If  an  acutely  tender  spot  be  found 
the  finger  must  be  soaked  in  hot  wattT  to  soften  the  cuticle,  which  mnst  then 
be  cnrefully  shaved  away  with  a  very  shiirp  knife.  In  thits  way  a  small  drop 
of  pus  may  often  Ik;  let  out  from  between  the  epidermis  and  tlie  cutin.  and  the 
whole  trouble  nipped  in  the  bnd.  A  little  wet  boric  acid  lint  may  then  be 
applied  and  the  linger  soon  heals.  If  it  bare  extended  beneath  the  nail  the 
loceened  portion  must  be  cat  away  with  scissors  to  give  a  free  exit  U>  the  piw, 
or  in  extreme  cases  the  whole  nail  must  be  removed.  A  little  iodoform  may 
be  dnst.e<l  on  the  surface,  and  a  b<;»ric  lint  dressing  applied.  The  strong  le»d 
lotion  (p.  'J\*^)  is  often  very  useful  in  these  cases. 

i.  Paronychia  CeUnlosa  or  Subcataneona  Whitlow  may  arise,  as  above 
f^^m  an  extensioM  of  the  variety  just  described.  In  other  cases  it  is 
by  punctmtjd  wounds  of  the  finger,  especially  when  made  with  dirty 
instruments,  and  <:>ccaHionally  it  arises  without  evident  cause.  In  it  the  pus 
ditfused  through  the  fat  and  areolar  tissue  forming  the  pulp  of  the  finger.  It 
the  ordinaiT  course  of  cellulitis  elsewhere.  The  ungual  phalanx  becomes 
'tvollen.  tense,  red,  and  most  acutely  tender.  The  rednc«t  may  soon  extend  to 
the  whole  finger,  red  lines  of  infiamed  lymphatics  may  be  seen  running  up  the 
■rm,  and  the  axillary  glnnds  may  become  swollen  ond  tender.  If  univlieved 
hj  treatment,  the  pus,  l>ein^'  unable  to  point  through  the  thick  cuticle  of  thu 
inger,  especially  in  the  homy  hands  of  working  men,  liecomes  diffused  through 
the  whole  pulp.  The  areolar  tissue  sloughs,  and  as  in  this  situation  it  is 
intimately  cuumK^ted  with  the  i>erio6Leum  of  the  ungual  phalanx,  this  also 
perishea  and  the  bone  necroses.     If  ^lill  left   unrelieved  it  most  commonly 

•imisee  the  cuticle,  and  finally  this  gives  way  and  ex{K»8cs  a  sloughing  opening  in 
the  cutis,  through  which,  if  a  pr<.>l»e  be  passed,  the  ban.'  ungual  phalanx  may  be 
felt.  In  some  cases,  before  the  pus  finds  exit  extenially.  it  may  have  extended 
into  the  sheath  nf  the  fioxor  tendons  or  the  distal  joint  of  the  finger. 

■       TrMirn^ftt. — In  this  form  also  an  attempt  must  be  made  to  find  the  pus 
early  by  shaving  away  the  cuticle,  aa  at  fii'st  it  is  often  very  limited  in  amount 
and  Aa|ierficial.     If  this  fails  and  the  symptoms  are  not  very  acute,  the  finger 
^vmust  be  Utickly  coated  with  glyiTorine  and  belladonna,  uud  ^^Tap|x*d  in  a  few 
^■layerft  of  hot  wet  lint,  over  which  must  l)e  pUced  some  gutta-percha  tissue 
Hmadt'  into  a  col  l»y  scaliiig  its  edges  with  chIor<^form,     The  finger  must  then 
HU*  wrapi^  in  cotton. woi^l  and  the  hand  elevatcMl.     I'nder  this  ttvatmeut  the 
Hititlummation  may  subside  without  suppuration.     Soaking  the  hand  at  intervals 
^  In  hot  water  give*  great  relief.     If,  in  spite  of  thiw,  the  symptoms  l»eoome 
more  marked,  a  longitudinal  incision  must  Ixt  mmle  in  the  middle  line  of  the 
pulp  <'f  the  finger.     It  must  be  rememl»en»d  thni  the  t<»nse  swollen  pulp  pivea 
a  aeuitation  exactly  reHeniblinir  fluctuation,  for  which  it  may  reiulily  be  mit- 
Htakirn.    After   the   pu»  is  evacuated  the  wound  should  be  treated  by  somo 
^"  anliseptir:  dre'«sin'_'.  luid  usually  heiil?  •|uickly. 

3.  Paronychia  Oaseoaa  or  Perioateal  Whitlow  is  a  rare  form  in  which 
Kthe  infiammatiou  commences  deeply  m  the  pulp  in  immedittt«  contact  with 
^^^^  VOL.  I. 3q 
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tiic  periofitcam  of  the  phidanx.  It  is  said  most  comnionly  to  fi>Uciir  Mnovj 
pinches  or  contusions  of  the  finger.  It  is  characterieed  hy  intcnfle  thn>bbtD( 
pain  Bhootiui,^  up  the  arm.  The  symptoms  develop  nvpidlr,  with  a  gCKid  <ieal 
of  constitutional  disturbance.  The  pulp  of  the  rinjirer  is  wry  tcncr,  and  IM 
redness  extends  to  the  other  ])hnlaiii:es.  The  Ircafmtnt  consisto  of  *^^H 
incision  to  the  Ikiuc  in  the  midiile  line  of  the  pulp.  The  pbalanx  v^^| 
found  bait:  and  already  separated  from  its  periosteum.  ^^| 

The  In^hnmt  of  a  ntfcronetl  nrujuai  pfmhinx^  either  arising  fh>m  this  fo^^| 
whitloNv  ur  the  precedio^,  coDsist^  in  removal  of  the  dead  brme  thnm^bfl^ 
incision  in  the  pulp.  The  phalanx  should  never  1^  amputated,  m  %  nnv 
extrirmity  to  the  linger  la  always  left  after  removal  of  the  bone. 

4.  Paronychia  Tendinoaa,  Thecal  AbsceaB.  '-r  8appTirati<m  in  %hm 
Sheatha  of  the  Flexor  Tendona.  is  a  more  serious  e'lnditHm  ihan  ttia 
precedintj.  and  in  frauj^lit  with  danger  to  the  finjrer  or  hand.     It  may  »ritc 
the  conse^juenw  of  a  jtuiR'tured  wound  [tcnetrating  the  Kheath^or  by 
from  one  of  the  other  viirieties  of  whitlow.     The  whuk'  tinker,  both  back 
fronb^  swells  considerably,  becomes  red  and  tense,  with  much  Llirubbinjr  aed 
shooting  pain.     The  at3*ected  6n]^er  is  seuii-tlexed,  and  any  attempt  to  exuiid 
it  causes  intense  pain.     The  swelliuK  soon  extends  xwUt  the  (lalm  at  therutf 
of  the  finj^er  and  to  the  crrenpondinn;  knuckle  ^n  the  back  of  the  hand. 
The  swollen  jialm  usually  pa*serves  nearly  its  natural  colour,  or  if  ti^ioked  in 
WHter  or  poulticed  be<!umes  dull  white,  owinjr  to  the  ifreat  thickness  of 
cuticle.     The   most  marked  re<Iness  is  usually  on  the  knuckle  and  at 
back  of  the  finger,  which  may  give  n  false  idea  as  to  the  sttuaiion  of  the 
The  constitniional  disturbance  is  severe  and  the  temperature  considerifaij 
elevated. 

In  this  condition,  aoless  prevented  by  treatment,  the  pus  will  extend  to  tJ* 
limits  of  the  sheath  in  which  it  is  contained.     The  stH-aths  of  the  indo, 
middle  and  riuir  fingers  do  not  communicate  with  the  common  alieath  mh^A 
passes  under  the  annular  ligament,  but  are  closed  below  opposite  the 
the  metacarpal  bones,  and,  therefore,  in  suppuration  in  theee  fin^^erv 
does  not  extend  beyond  that  point.     The  sheath  uf  the  little  finger,  on 
.^tber  hand,  always  commnnicate^  with  the  general  sheath.     (Fii?.  M\,)    Tk 
Hieath  of  the  tendon  of  the  thumb  is  unf^rtain  :  in  some  caMA  a 
synovia)  membrane  covers  the  tendon  passing  under  the  annular  1) 
without  communicating  with  the  general  sheath,  in  others  it  joins  the 
sheath.     Thecal  abscess  in  the  thumb  ur  little  tinger  is,  therefon%  hrwOtt 
serious  than  the  same  condition  in  the  three  middle  digits.     When  the  Rp- 
puration  extends  to  the  common  sheath  the  most  pn»miuent  symptimi  which 
attracts  the  attention  of  the  patient  is  the  red  pufly  «weltmg  at  tlir  XmtkiA 
the  hand.     The  Surgeon  on  seeing  this  will  always  turn  tbe  tuind  over  Mid 
exiunine  the  palm.     This  will  be  found  to  be  tense  utid  tender  on  preMat; 
There  wilt  l>e  fulness  in  front  of  the  wrist  above  the  annular  ligament,  ud 
often  some  redness.     If  much  pus  is  present,  fluctuation  may  be  felt  ttvm 
the  palm  to  the  swelling  in  the  wrist.     The  fingers  are  semi-flexed,  uid  $S} 
iittL'inpt  til  extcud  them  causes  pain,  but  this  is  must  marked  in  the  Uumfe 
and  tittle  tinger.    If  un  Oftening  exists  already  ui  the  di^'ital  part  of  the  ibml^ 
of  the  thumb  or  little  linger,  pressure  on  the  paim  will  cause  pus  tu  floxr  fttn 
it.    If  an  exit  be  not  provided  for  the  pus  it  muy  burst  ttirough  the  ^f/fn 
limit  of  the  flexor  sheath,  and  extend  between  the  deep  and  supertkisai  nM| 
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of  the  forearm  nearly  to  the  elbuw.  Owinjf  to  the  clnse  proximity  of  the 
synovial  mciuhnuie  to  the  iaterphalangeal  articulotious  uud  the  wrist-joint>  it 
not  naootnmoaly  happens  that  the^  are  opened  and  destroyed  by  acnto 
septic  arthritis  :  and  thus  this  condition  may  nooeivsitttte  amputation  of  u 
finger,  or  if  the  common  sheath  is  affected,  of  the  whole  hand.  Sloughing  u\ 
tlie  Hoxor  ti^ndons  is  a  very 
common  occurre nee  i  n  t hecal 
ftbeoGSB,  some  inches  of  the  ten- 
don coming  away  after  prolonged 
suppuration,  leaving  the  Hnger 
stiff  and  useless. 

TVeatitwnl. —  It  is  must  im- 
portant in  all  cases  of  thecal 
ahscem  that  the  pus  should  be 
let  out  early  and  by  free  incisions, 
in  order  to  avert  the  complica- 
tioos  above  mentioned.  To  do 
this  the  patient  sliould  be  put 
nnder  an  amcsthciic,  and  the 
limb  rendered  bloodless  by  eleva- 
(ioD  and  the  application  of  a 
tourniquet.  A  median  incision 
on  the  Knger,  not  opposite  one 
of  the  iiiterphalani;cal  articula- 
tions, is  then  caivfully  made 
iovrurds  the  atfected  sheath.  It 
may  be  that  the  pns  is  in  close 
eontact  with  the  sheath  and  not 
in  it;  if  the  limb  l»e  bloodlefls 
ibis  can  usually  be  reoognizpd, 
and  the  complication  of  of>ening 
Uie  synovial  membrane  avoided. 
If  the  swelling  extends  from  the 
ilnger  tu  the  palm  the  thecal 
may  be  opened,  without 
r  of  wounding  the  palmar 
or  any  important  nerves, 

outting  towards  the  head  of 
ft  metacarpal  bone  upon  t\w.  ttone 
itaelf  and  parallel  to  its  axis,  so 
a«  to  avoid  the  iaterdigital 
spaces.  Hejith  and  Morrant 
Baker  hare  especially  insisted 

»Dpon  the  advantages  of  this  method  of  opening  a  ^..^i...  abscess  and 
tlius  avoiding  the  median  incision  on  the  finger.  They  recommend  that 
ineiaions  on  the  finger  in  cases  of  whitlow  tthnuld  he  plaevd  laterally  so  that  a 
healthy  sheath  nmy  not  be  accideutally  opem.^. 

If  the  common  sheath  is  aSected  it  must  be  opened  above  the  annular 
^ligament  at  the  wrist. 

If  the  little  finger  has  boea  the  starting  |)oiut  of  the  mischief  the  incision 

3  Q  2 
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nia3r  be  rondc  to  the  ulnar  side  of  the  middle  line.     It  tnngf,  bo  ciirried 

fully  down  to  the  tendons  of  the  superficial  flexor,  whi<^h  bens  bav»?  room 

fibroB  attoclied  to  them.    The  tendons  and  bellieB  of  the  muscles  must  then  be 

separated  with  bhiiit  hooka  and  the  bundle  of  the  sciilpel,  and  the  ]id8  will  be 

found  in  the  space  between  them  and  the  dee[i  Hexor,  or  between  tlte  Utter 

and  the  pronator  quadratns.     lu  Fig.  344  it  is  seen  how  the  coutmoo  tbeftUi 

sends  a  prolongation  inwards  lietween  the  frout  of  the  stvloid  procvai  of  tbc 

ulna  and  the  tendon  of  the  flexor  carpi  ninaris.     Here  also  the  abaiUi  maj 

easily  be  o[>ened  by  an  incision  carried  vertically  upwards  from  a  point  midway 

between  the  pisiform  bone  and  the  styloid  prooess  (if  the  ulna.     If  the  Khmnb 

has  been  the  startini^  point,  the  pus  may  be  in  a  sepanuo  sheath  U\  the  ootcr 

side  ;  the  incision  must  therefore  1>e  made,  if  piiasible,  alon^;  the  inner  sid«  nf 

the  flexor  carpi  radialis.    This  has  the  disadvantage  of  being  close  te  UM' 

median  uen'e,  which  may  be  irritated  by  the  drainage-tube,  but  if  the  i 

1)6  made  on  the  outer  side  of  the  teudon,  the  radial  artery  \»  eutJAngend. 

After  these  openings  have  been  made  the  sheiitha  should  be  syringt-d  out  wit)i 

perchloride  of  mercury  (1  in  l.ooo)  and  drainage-tubes  inserted,     if  the  poi 

bursts  beyond  the  limits  of  the  synovial  membrane  and  barrowa  npiratdi 

between  the  deep  and  superficial  muscles,  it  can  be  reached  only  fh>ni  ike 

inner  side  of  the  ami  by  a  free  incision  aloncr  the  outer  brinler  of  the  flriot 

carpi  ulnaris,  as  the  radial  origin  of  the  flexor  sublimis  comes  in  tb<?  way  u 

the  other  side.     (See  lipiture  of   Uluar  Artery  in  the  middle  of  the  arm, 

Chap.  XLIV.,  Vol.  II.)    In  the  after-treatment  of  these  casea  some  efflacm 

antiseptic  dresaiug  should  l)e  applied,  and  much   relief  is  afibrded  by  Iio( 

boric  licid  baths.     A  contracted  and  useless  hand  may  l>e  left  :  or  in  i^iiia 

of  all  that  can  be  done,  the  wrist-joint  may  l>e  destroyed  and  amputatioa 

become  necessary.     The  only  hope  of  saving  a  useful  hand  bea  in  very  km 

and  early  incisions,  and  the  use  of  drainage-tulxis  and  antiseptics  in  the  Mb* 

[uent  treatment.     If  the  hand  is  put  upon  a  s])lint,  the  fin)C^r»  mart  bt 

igbtly  flexed,  eo  that  if  adhesions  form,  it  may  he  possible  to  liroak  Um 

down  by  forced  extension. 

Senilfl  Teno-SynovitU. — There  is  a  form  of  acute  suppurative  inflamoi* 
tion  of  the  fingers  aud  hand  sometimes  extending  to  the  wrist-joint,  which 
occurs  in  old  people  of  feeble  constitution.     It  usually  arises  fium  Rome  trirul 
irritatiou  or  infection,  aud  runs  its  course  of  diaorganication  with  rvfiidttv 
It  appears  to  be  a  disenH*  of  the  iiand  due  mainly  Ui  senile  d< 
this  respect  resembling  the  gan^^rx»na  senilis  of  the  frxU,  but  o 
more  acute  character  and  suppurative  teudency.     The  joint*  of  the  hn{:er«. 
metac4irpus  and  carpus,  become  dis(.>rganized  and  the  bones  necri*-"      T>» 
disease  requires  an  active  touic  and  nutritive  treatment.    The  aff*- 
should  not  be  too  much  soddened  by  wel  applications.     Amputation,  j^anuu 
or  complete,  may  at  lost  be  required. 
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SEPTir.EMLV  AXD  PYEMIA.    TETANUS. 

DKKi\rnoK8. — The  benus  **septicfemia**  and  **p78emia*'  have  been  Ofled  with 
Jferent  meaning  by  (iiffercTit  authors,  and  before  proceeding  to  diacnss  the 
ioDB  to  which  thcyure  applied,  it  is  necessary  to  define  the  .sense  in  which 
i\\ey  will  U-  nsM'd  hen\ 

The  Lertu  SepticamiA  is  applied  to  a  const.itutional  disorder  produet.Hl  by 
the  entmnw  into  the  bloud-streaui  of  a  poison  generated  in  a  wound  the 
discharjres  of  which  are  undergoinj:  putrefaction  or  fermentative  chaug€«. 
The  resulting  procvw*  is  not  awximpanied  by  the  formation  of  secondary  centres 
of  intlammatiun  or  suppunition.  Experiments  (»n  animals  have  shown  that 
two  distinct  forms  of  diswtae  may  arise  from  the  entrance  of  putrid  nmiter 
inui  the  blood-stream.  Firet,  an  acute  general  affection,  not  infective  in 
character,  reaulting  from  the  admixture  of  the  chemical  products  of  putrefac- 
tion xviih  the  blood:  the  poison  docs  not  increase  in  the  system, and  its  effect* 
arc  proportional  to  the  dose.  Sei^onrily,  a  true  infective  process,  dependent  on 
a  a[)ecii]i-  virus,  which  multijilies  in  the  lK>dy  like  that  of  an  acute  s(M>cific 
fever,  so  that  it£  effects  are  nut  pro[>urtioiial  to  the  original  doee.  The  former 
of  the!^e  condition!^  \\^a  receivei]  tht^  nuine  of  septic  poisomng  or  septie 
intoxication,  the  latter  that  of  soptic  infection.  Itr  some  authors  the  infec- 
tive furm  of  septicaemia  has  Imh'u  deticrilx'U  under  the  name  of  pyaemia  simplejc. 

Py«mia  is  a  general  infective  [irM-esii  con)Sp*|Uent  upon  the  dissemination 
throughout  the  body,  by  the  blood-siream.  of  a  pyogenic  xirus  derive*)  from 
a  local  focus  of  suppuration.  It  is  accompanied  liy  the  formation  r»f  secondary 
oentroaof  suppnraiion  disseminated  tlironghont  the  body.  The  name  ''pyicmia*' 
was  originally  derived  fntni  the  theory  that  the  condition  was  doe  to  the 
eotrance  of  pus  into  the  blood-stream,  and,  although  this  theory  iti  no  longer 
regartie*]  as  true,  the  word  has  come  to  have  so  dcHnite  a  clinical  significiuice 
that  It  would  be  inconvenient  to  change  it.  Pytemia  almost  invariably  wriaee 
iD  connexion  with  wounds  the  discharges  of  which  are  in  a  putrid  o^ndition, 
and  conse<|Ucntly  it  is  fnr^piently  c^tmplicatod  wiili  gfptic  poisoning.  It  may 
arise  also  from  woumla  "tr  sorea  wbicii  Imve  previously  Jieen  attacked  by 
rru(an<.'ou8  ery«i|>el«ft,  diffuse  celhilitis,  or  hospitjil  gangrene.  It  is  evident, 
ttterefore,  that  in  actual  practice  tlieae  various  secondary  difioasea  often  t»eooine 
more  or  leas  confuse<l  tt^ther,  giving  rise  to  forms  apparently  intermediate 
between  the  diffeivnt  affectmna,  which  have  led  lo  much  confhsion  with  regard 
to  them. 

EXPKBIMKSTAL    iNVENTICATrONS    INTO   THE    NaTVUK  OP  SKPTiaCMM    ANH 

Pyjcmu. — Tla*  fiwt  exjwrimentfi  on  this  eubject  were  made  by  Unspanl  in 
the  early  part  of  this  century  and  fim  publiibed  in  IHjf:^,  since  which  time 
inveatigations  have  l>et:n  almost  continuonsly  carried  on  up  to  the  present 
time  by  Virchow,  Pauum,  O.  Weber,  Billroth,  v.  Bergmann,  Burdon  Saodeinon, 
ChauTeaa,  Koch,  Uueter,  Kleba,  and  many  othen.    The  literature  of  the 
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subject  is  now  so  vast  that  it  is  impossible  here  to  give  more  tlian  IIimMmP 
possible  summarj  of  tlie  results  that  have  been  obtained. 

If  a  septic  liquid,  such  as  putrid  blood  or  sernm,  or  water  in  v '     ■     iiitiul 
tisanes  have  been  mneerated,  bo  carefully  liltered  uud  injected  k\  •  lb« 

subcutaneous   tissue   or  directly  into   a  vein  of  an  unimul.  certain  definite 
symptoms  are  produced.    If  the  dose  injected  be  in  suHicicut  ijuantity  lo  prore 
fatal,  the  first  symptom  is  asliy^ht  shudder,  followed  by  some  muscultirtwitciiiDgiKi 
and  restlessness;  but  muscular  power  soon  bejriusto  fail  and  the  animal  falls  on 
its  side.     In  the  meantime  vomiting  and  profuse  diurrbtca  with  CA^DCsroos  *rtj 
in  ;  the  ejecta  Ix-ing:  at  first  feculent,  but  rapidly  liecominj;  s**mu8  and  tiop 
mlh.  blcKxI,     Dyspnoea  comes  on,  power  over  the  voluntary  musfrle*  is  stil 
further  lost,  and  death  ensues  apparently  from  (ailure  of  the  hmrt's  action. 
The  tomj>ei'ature  rises  at  lirst  from  three  to  four  dei^nH.'8  and  then  grsdoally; 
subsides,  nipidly  fullinj:  at  luwt  to  one  or  two  degrvcs  lK'ii*w  the  uoruial  as  th( 
animal  dies.     The  fatal  effect  is  produoed  in  from  two  lo  thrw  hour«,  err  ev( 
less,  to  twenty-four  hours,  or  more,  according  Lo  the  dose.     If  the  quimtiij 
injected  be  insufficient  to  cause  death  the  animal  quickly  recovers  its  nornial 
health,  even  though  severe  gastro-iutestinal  symptoms  may  have  V»een  indnc(d- 
When  smaller  doses  are  used  a  febrile  disturlmnce  of  limited  duration  istli*, 
only  result. 

If  un  animal  killed  in  tliis  way  bo  examined  after  death,  tolerably  untfc 
appearances  are  met  with:  tlie  blood  is  dark-coloured,  and  siimetinifK  im-l 
perfectly  coagnlated,  the  inner  coat  of  the  vessels  and  the  cndoi^ardium  •r*'^ 
darkly  stained,  nud  the  serum  is  re<ldened  l»y  the  colouring  matter  of  the  ini 
corpusiiles,  which  have  become,  to  a  certain  extent,  di>intcgnited  in  tlie  hloodi 
even  bef<»re  the  death  of  the  animal.    Small  extravasatiuus  of  blood  (jwrtwhift)' 
are  found  beneath   the  pericardium  and  pleura,  and  occasionally  in  other 
parts;  the  lungs  are  congested,  the  ^flandujar  viscera  swollen,  and  the  ft^\nn 
enlarged,  soft,  and  pulpy.    The  mucous  membrane  of  the  intestines  is  intenftilf 
injerti>d.  and  its  epithelium  is  found  to  have  l>eeu  sepaniM^d. 

Further  experiments  have  shown  that  the  bl<x>d  in  an  animal  thus  kilWrf^ 
is  not  infective,  and   contains  no  recognizable  microscopic  organisms.     Tlic 
process  is,  therefore,  assumed  to  be  one  of  simple  poisoning  by  a  chemical 
poison,  and   no   more  an   infective  process  titan   if  arsenic   or  any  simkkr 
substance  were  injected  into  the  blooil-stream.     The  inveetii-  '  ^'  '  -grr . 

Selrai.  Oautier,  and  others  have  shown  that  the  so-called  "y  rivfd 

from  decomposing  animal  Huids  are  alkaloidal  in  nature.  In  chemioal  com- 
position they  are  extremely  complicated,  but  can  be  obtained  in 
crystalline  form.  The  first  substance  of  this  kind  was  obtained  by  Panua 
ISfMi,  and  to  it  the  name  of**  Sepsin^''  was  given  by  Bcrgmann.  It 
by  adding  strung  boiling  alcohol  to  a  filtered  meat-infusion  whirh  bad 
putrid  ;  the  ])recipitate  tlius  obtained  was  diaaolveii  in  water,  and  ths  cJetf 
solution  gave  rise,  when  injected,  to  the  characteristic  symptoms  of  arptk 
poisoning.  The  clear  solution  of  the  septic  poison  was  perfectly  free  from 
microHcojiic  organisms.  The  relation  of  micro-organisms  to  iIm  praosM 
of  putrefaction  has  already  l)een  discussed  (p.  177  ft  Hfq.) :  and  ftsvoiiling  tb« 
germ  theory  of  decomprfsition  to  be  true,  bacteria,  although  \mA  tbetoRln* 
concerned  directly  in  the  production  of  the  symptoms  of  xepttc  poisooinf ,  afv 
enential  to  the  production  of  the  poison.  That  they  arc  not  the  actual  poiaoo 
was  shown  by  Hiller,  who  collected  a  mass  of  the  ordinary  bttoteria  of  potiv- 
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faction  ou  n  filtrr,  wiislici  tliciii  in  diHtrllL'd  wntur.  and  then  injected  \hvm  into 
aninmU.  hikI  also  into  his  own  bodv«  without  prtMlucinj;  any  evil  eflW't,  Tliat 
the  bAct«ris  had  not  been  injured  wan  ehown  by  control  experiments  in  which 
their  power  of  growin^f  and  causing  putrefaction  in  organic  solntiona  wa« 
ilemonalrated. 

Thosi*  experiinenr^  may,  therefore,  l:»e  said  to  show  timt  in  the  process  of 
putrefaction  »  complex  Bulwtance  is  formed  which  iKtflBewics  inti'nsely  toxic 
prijperlips,  in  small  dow-a  giving  rise  to  severe  febrile  diflturiianre,  in  large 
doses  caiisin*^  a  fatal  iUuess  actrompanied  by  definite  sym]»tou)H.  The  affection 
thus  pr^Kiiiced  in  its  mo8t  inlenKt^-  furm  is  spoken  of  us  se[)ti<iemia.  but  to 
avoid  confusion  is  better  termefl  sefific  fwiHOtiif^g,  The  efl*ei:t  prttdiiced  by 
a  amallor  dose  form*,  &s  has  already  l>e<:n  ftointed  out>,  one  fonn  of  8t>-caned 
traumatic  fever. 

The  injection  of  putrid  animal  fluids  into  the  subcntaneoos  tissue  or 
blood-stream  is  not,  howevi^r,  iu  all  cases  followe<l  nwrely  by  p^iisonin^ 
from  the  cht-mii^l  products  of  pntn-faotion.  Under  rertaiii  conditions  n 
true  infective  prof^eas  ensues,  as  was  first  pointed  out  l>y  Davaine.  Perhapa 
the  best  example  nf  this  process  is  furnished  by  ihe  experiments  of  Robert 
Koch,  iu  which  putrid  fluids,  such  as  blood  or  meat-infosion,  were  injecUNl 
into  house  mice  beneath  the  skin  of  the  back.  If  the  quantity  nsed  was 
fcutficient  the  animiils  died  with  all  the  symptoms  of  septic  poiR<>nin<:  in  four 
i»r  five  hours.  When  one  dn>p  only  wa*  injected  about  two-third*  of  the  mice 
recovered  without  any  serious  Rymptoms*,  but  in  the  remaining  third,  after 
twenty-four  hours  of  ap|tfirent  health,  a  definite  illneas  ^t  in  which  invariably 
terminate«i  fatally  in  from  forty  to  sixty  hours  after  imx^nlation.  The  firei 
^ymptf^HU  wna  u  dulneas  of  the  eye,  with  iocrvast'd  secretion  from  the  conjunc- 
tiva;  the  animal  Itecame  languid,  reased  to  cat,  and  finally  sat  still  with  its 
bock  b4*nt  and  ita  le;rs  drawn  under  it.  Its  respirations  i^nidually  l>ocame 
slower  and  doAth  came  ou  almost  imperceptibly.  On  examining  it  after 
death  some  loc^al  inttammatiou.  with  serous  exudation,  was  found  at  the  seat 
uf  inot!ulalion,  but  the  internal  o^;fan8  showed  no  marked  change  beyond 
wmie  swollin^^  of  the  spleen.  If  the  point  of  a  knife  was  dip{)ed  in  the  blood, 
or  in  the  exudation  at  the  seat  uf  inoculation,  and  a  mere  scratch  was  then 
made  with  it  on  the  ear  or  tail  of  another  mouse,  death  iuvarinldy  followed 
with  the  same  symptoms  and  in  abont  the  same  time,  and  thus  the  disease 
miifht  be  traufunitted  in<lefinitely  from  animal  to  animal.  A  drop  of  the 
blood  from  an  infectL'd  mouse  placed  on  a  glaas  slide.,  dried,  stained  with 
methyUvioltit,  and  mounted  in  Canada  balsam,  wiw  found  to  contam  vast 
numlwrs  of  very  delicate  bacilli,  alxiut  i,ooOf  an  inch  long,  and  one-eighth 
of  their  length  in  breadth.  Many  of  these  were  seen  to  hare  penetrated  into 
iho  MibetAnce  of  the  white  corpuscles,  aad  apparently  to  hare  multiplie<l  witliin 
them. 

An  alternpt  was  made  tn  transmit  the  disea**e  to  animals  of  other  species, 
Init  without  succ4«A.  Hven  the  Hold  mouse,  th(»ugh  apparently  so  nearly  allied 
to  the  honiac  mouse,  was  found  to  1»c  incapable  of  n^eiving  the  poison. 

A  general  infective  process  was  induced  by  Davnino  in  a  similar  way  Lu 
»ita  by  the  inot^ulation  of  putrid  fluids ;  but  the  organism  found  in  the 
blocxl  in  thia  ciuh-  wa.H  a  microcooons  not  a  bacillus.  Both  Davaine  and 
K«M:h  found  that  tht*  lubrtive  proocflB  was  more  certninly  induced  by  fluids  in 
an  early  stage  of  dccompL^sition. 
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The    infective    processes    arising    in    this  wajr   have  been   dcsortbed  aid 
**  septicaemia  '*  hy  buth  Davaine  and  Koch,  but  as  that  t«rm  is  also  applied  m| 
the  simple  chemicftl  poisonintc  from  putrid  matter,  it  is  better  to  sj>cak  '>f  ihfl 
infective  disease  as  septic  infection,  and  of  the  non-infective  as  «#///i>  poi^cnut^. 

Tlic  foregoing  experiments  have  shown,  thernfore,  that  an  acate  LnfeiliTej 
process,  uuaccom[Ninic*d  liy  the  formation  <if  secondary  ooutres  of  Ir^  itiooJ 

can  be  induced  both  in  mice  and  in  rabbits  by  the  iujeclion  of   .  imuj 

fluids  beneath  the  skin. 

Koch  succeeded  in  further  experiments  in  producing  an  infective  diacaic, 
in  which  the  development  of  i^econdary  centivsof  inflammation  formed  a  pwt 
L»f  the  process.     A  Huid,  prej»an*d  by  macerating  a  piece  of  the  «kin  of  a  mo 
was  injected  beneath  the  skin  of  a  rabbit.     After  two  duys  th»*  animid  liri 
ill  and  gnMiuiilIy  growinsj  weaker  died    li»"i  honrs  after  thi-  injection.     The] 
jtost-mariem    examination   showed   a   diffuse    purulent    inHammation    ut    (hfj 
seat  of  inoculation,   which   had   extended   to  the   peritoneum  ;   tbc^   s]>lcvii( 
was  s^vollen  and  the  Uver  (x>ntained  grey  wedge*6ha])ed  patches,  and  dark  i«d 
airless  spots  the  size  of  a  pea  were  found  in  the  luui^.     Micrococci  iraif 
found  iu  great  numbere  thr«>ughont  the  body.  eai>efiully  in  th«'  purt*  that 
had  undergone  changes  visible  to  the  nuked  eye.     In  tb**  va-weU  in  maoj 
parts,  dense  masses  of  raicn>cocci   mixed   with   red   corpuscles   were   foandj 
adherent  to  the  walls,  and  Koch  felt  justified  in  coming  to  the  oonclnsioD  thai 
capillary  thrombi  wei'e  thus  prmluce*!,  and  that  the  patches  in  the  lungiand 
liver  were  caused  in  this  way.      In   the  merastatic  deposits,  not  only  were 
vessels  plugged  with  mixed  red  coqinscles  and  micmcocci,  but  the  organi 
had  penetrated  the  walls  of  the  vessels  and  were  invading  the  surruundittt 
tissues.     Some  blood  from  the  atfecteil  unimal  ijijocte<l  beneath  the  akin  i>f 
another  rabbit  produced  essentially  the   same   condition  which    termiaatedl 
fatally  in   forty  honrs.     The  disease  thus  induced  was,  therefore,  a  genenl 
infective  process  iiccompanied  by  secondary  or   metastatic  liepoKits  rlt3«el; 
ivsenibliug  those  met  with  in  pymmia  in  man. 

liiistly,  numerous  experiments  have  been  made  by  (Vuveilhipr,  StSJinot, 
Virchow,  ().  Weber,  Henry  Lee,  Savory,  and  many  others  wirh  the  vicir  of 
ascertaining  tlie  part  i)layed  by  embolism  iu  the  production  of  the  aeoundai^^ 
abscesses  iu  pyivmia.  The  result  of  tliese  hiLS  been  to  show,  that  if  a  flnid  hoW- 
ing  in  susfjeusiou  solid  itarticles  of  sulfirienl  size  to  Imlge  in  the  si  jv* 

of  the  lung  l)e  injected  iut6  the  blood-stream,  the  elfect  pn>duci  :  ...  -  \y<^. 
upon  whether  the  solid  matter  is  imtating  or  not.  Non-irritating  emboiij 
lodging  in  the  terminal  arteries  of  the  hing  cause  the  part  cut  off  fW»is  U»1 
direct  bloo^l-supply  to  be  intensely  injected  with  blocMi.  The  walla  of  tbrj 
capillarieK  Aofteii  and  give  way,  and  hiemorrltnge  takes  place  into  the  iMMWafl 
the  lung.  A  wedge-shaped  airless  patch  is  tlius  formed  of  dark  porple  oolon 
cm  the  surface,  or  as  it  is  called  a  hetmorrfuujir  infarct.  The  wbo*t] 
infarct  is  gradually  absorbed  without  suppuration,  leaving  a  ricatnx  no  th«^ 
surface.  O.  Weber  also  states  that  very  tine  solid  particles  may  pass  t}ir>n^h, 
the  capillaries  of  the  huig  and  give  rise  to  erol>:ilinm  in  the  (x>uim  of  tM 
systemic  circiilution.  Should  ihu  embt>lus,  however.  fKi^taeas  irritating  propeM 
ties,  the  infarr^t  softens  nnd  b]*eaks  down,  iuHamniation  and  supporaiins 
following  in  the  sniToundinti  tissues,  and  thus  an  alwM'css  is  formed.  If  *^  — 
titting  embolun  lie  ho  small  as  to  loflge  in  the  capillaries  only,  it  w.i 
excite  intlammatiun  and  suppuration  at  the  point  at  which  it  lodgok    Tk^ 
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experiracntfl  have  Rhowii  that  Birailflr  resuiU  follow  whether  the  cmbolns  owes 
JLB  irritating  jtropcrtjits  to  itA  mechnnical  (Condition,  its  chemical  composition. 
or  to  its  coatuiniDg  a  specific  viruH.  Thwt  nlnoemeft  in  the  Luug  have  occa- 
sionally followed  the  iiijeotioii  of  chui-coul,  and  mercury.  Decomposing  fibrin 
or  blood-clot  or  putrid  fat  never  fails  to  prtKiuec  them.  If  the  emboli  enter 
the  i^entTal  circulation,  abscesses  may  form  in  other  viscera  or  tiasnefl.  Theiie 
observatioDs  show  that  the  exLstonce  of  secondary  or  metastatic  abscesses  does 
not  necessarily  indicate  a  true  general  infective  process,  as  the  causes  of  the 
dissemiuaterl  local  inHammatiun*  may  be  carried  by  the  blood  without  develop- 
ing or  mnltiplying  in  that  fluid. 

Experimental  patholofjy  ItaA  thus  thrown  great  light  upon  the  uuture  and 
causes  of  st-pl icu^niia  and  pyaemia,  but  mucli  atill  remains  to  be  explained.  It 
will  be  noticed  that  the  geuuine  infective  diseases  are  aasocJate<i  with  tlie 
presence  of  definite  microscopic  organisms  which,  there  is  every  reason  t<» 
believe,  stand  in  a  direct  causal  relation  to  the  process,  yet  they  all  arise 
from  the  injection  of  Hp]>arently  similar  putrid  fluids.  Microscopic  examina- 
tion shown  that  in  the  early  stages  of  putrefaction  numerous  different 
organisms — tjHcilli,  Uicteria,  and  micrococci — are  found  in  the  putrid  tiuid  ; 
but  it  has  not  been  clearly  shown  that  each  of  the  forms  BnlMe(]uently  found 
in  the  bU»od  of  the  attected  aniiiuds  is  pa^sent.  As  putrefaction  adrau(%s,  tli<* 
ordinary  septic  bmrteria  which,  as  shiAvn  by  Hiller,  cannot  develop  in  a  living 
animal,  liecoiue  more  abundant,  choking  the  other  forms,  and  this  fact  has 
been  6Ui;u'eHted  as  an  explanation  of  the  diminished  virulence  of  the  fluid  after 
the  second  day. 

8eptic  poisoning  by  the  chemical  products  of  putrefaction  can  lie  prodaoed 
with  certainty  in  nny  animal  by  the  injection  of  a  sufficient  dose  of  the  putrid 
fluid.  The  symptnms  produced  are  nearly  identiciil  in  all  si)ec'iL'S.  though  some 
animals,  as  rht.*  r«Mlents,  suffer  more  severely  than  tbecarnivoni.  On  the  other 
hand  true  septic  infection  cannot  always  be  proiluc*ed  at  will.  The  same  dose 
of  the  same  fluid  injected  into  different  animals  of  the  same  species  may  indocc 
the  disease  in  some  and  fail  in  others:  and  different  species  are  differently 
affected.  It  is  evident  therefore  that  then:  are  oUier  canues  dc{M.'ndent  upon 
the  animal  itself,  which  are  esisentiul  to  the  development  of  the  inft'ctive 
diaease,  and  uf  the  niiturcof  these  we  are  stdl  iguoraut.  When  ouee^  however* 
thv  disease  is  developed,  it  can  \)^  communicated  from  one  animal  to  another 
uf  the  same  species  with  perfect  ixTtainty  ;  but  frequently  it  is  incapable  of 
being  transmitted  tu  animals  of  a  different  species. 

Our  kuowlt'flge  may  be  briefly  summarised  thus:  All  putrid  animal  fluidii 
contain  a  chemical  ]K>i5on  which,  if  absorbed,  will  c^iuse  a  cfMistitutional 
distnrlinnce  pri>^Kirti(inal  to  the  dose,  and  they  Irequontly,  and  (>erba|>s  always, 
contain  also  a  virus  capuhle  under  favouriible  conditions  of  fu?tting  up  a  true 
general  infective  distmne  ;  lastly,  shonid  solid  particlts.  as  from  n  softening 
thrombua,  entrr  the  blinHl-streani,  they  will,  if  impregnated  either  with  the 
simple  ehemic4il  |K»i«on  or  the  sjiecific  virus,  set  up  dissent imitt.'d  wntres  of 
inflnnunation  and  siipjuiration  wherever  they  lodge.  The  importance,  there- 
fore, in  regard  to  the  prevention  of  pytemia  and  scpCicHjmia.  of  avoiding 
putrefaction  in  the  discharges  of  wounds  cannot  possibly  be  over*rated. 

Although  the  ronditious  in  a  wound  in  the  human  subject  are  somewhat 
Ifl^nt  from  those  present  in  experimenting  on  animals,  yec  tlie  unah^gy  ia 
close  enough  to  justify  us  in  applying  the  results  obtained  to  surgical  practicsu 
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A  recent  wouud  with  decomposiujf  discharges,  or  a  deep  cavitj  with  pent'Oi^ 
putrid  fiu8  ill  it,  are  conditions  essiintially  similar  to  those  obtained  by  injod- 
inp  a  syrinpeful  of  a  putrid  fluid  l>eneath  the  skin  of  an  animal. 

(.'aubks  of  SKPTir.EMiA  AND  Py^mia. — Simple  sepLic  [x)i»ouin(t  may  iicpiir 
whenever  a  snfficient  (juantity  of  decomposing  blocMi,  seruni  or  pu8  is  <yiUtnMl 
iu  u  wound  or  cavity  of  the  ix>dy.  Putrefaction,  as  before  poiured  oot,  will 
occur  in  such  collections  of  fluid  under  all  ordinary  conditions  to  which  a 
patient  is  exposed  cither  in  hospital  or  private  pnw^tice.  Septic  |MHsaniD;: 
affectft  a  patient  debilitated  by  want  of  prop«.'r  food  and  bad  hygienic  wn- 
ditions  mort;  severely  than  one  placed  in  better  circuniHtauces  ;  Iwyund  th». 
however,  the  8unx)unding8  nf  the  patient  exercise  but  little  influenct'  on  »U 
ow'urrence.  The  cuuBes  of  the  pmcesg  are  to  be  looked  for  in  the  woodO 
itself,  and  septic  jRtittoning  may  always  be  prevented  by  etficieut  dminage  uu) 
antiseptic  treatment. 

The  j^enuine  infective  prooesseB  will  on  the  other  hand  rarely  dc%-clop  in 
spite  of  the  presence  of  decomposing  matter  in  the  wound  except  when  %H 
(>atient  is  placed  under  unfavourable  hysicnic  conditions.     The  eixperimcn 
already  described,  in  which  septic  infection  and  pyaemia  have  Imm-u  iudncKvI 
artificially  by  the  injection  of  putrid  fluids  beneath  the  skin  ai  an  animal,  Jibim 
that   the  prt'sence  of  decomposinir  matter  is   an  im}>ortBUt   elenicut  m  lit* 
causation  of  these  diseases,     riiuical  ex|x;rience  has  fully  confirmed  this  U/X 
Pyaimia  has  been  practically  Iwnished  from  many  hospitals  in  which  it  wm 
formerly  a  fre*|ueut  cause   of   death    merely  by  the  adoption  of  antiMptic 
methods  of  treatinfj  wounds — ventilation,  cubic  8]»ace.  and  oth«T  rrmditipu 
fturrounding:  the  patient  being  UDchanjEre<l.   On  the  other  hand,  u  ^' 
to  the  laws  of  hygiene  has  been  almost  equally  successful  in  pM.....v... 
ditetses  even  when  the  8urge(^>ns  have  not  adopted  any  B[»eoial  mode  <»f  ui0 
septic  treatment. 

The«e  diseases  are  predisposed  to  by  all  conditions,  either  Iwfore  or  ttft* 
operations  or  injuries,  that  tend  to  impiiir  the  health,  and  to  lower  the  streni^lu 
such  as  constant  want  of  fi^esh  air,  overcrowding,  abuse  of  alcohol^  and  lO* 
sufficient  or  inipn^per  food.  Of  all  these  causes,  overcrowdinii  ia  undoubciillf 
the  most  frequent  and  the  most  fat4il ;  more  particularly  is  tlii-     i  -^  t^ 

many  patients  are  sufferinjr  from  suppurating  wounds.     That  i  ^  tir 

result  of  the  faulty  hygienic  conditions  just  alluded  to,  viz.,  \^iint  uf  puiv  ur. 
overcrowding,  and  insufficient  and  unwholesome  diet,  is  evident  Oom  (he  fact 
of  it8  being  most,  destructive  where  these  causes  of  disease  pivvail,  as  amongii 
the  jHwrer  classes  of  all  large  and  densely  peoplwl  towns  ;  while  in  Um^  poitf 
air  of  country  districts,  or  iu  private*  prai:tioo  amongst  the  wealthier  dawtts, 
it  is  inrely  met  with.  It  is  one  of  thoae  causes  of  death  after  o;»cnkttons  thftt 
might  and  ought  to  Ik?  prevei»ted  :  and  wherever  it  is  friMimrnl,  w«  may  b» 
■are  not  only  that  jiroper  attention  is  not  being  |>aid  to  cleanLineM  awl  t^ 
prevention  of  decomix>sition  in  the  treatment  of  tlie  wounds*  bnt  tbaC  eilto 
the  constitutions  of  the  patients  are  peculiarly  dt>t«:riorat4«d,  or  eiae  ibiftlkR 
hygienic  conditions  to  which  they  are  exfKised  utYer  the  injury  or  opfftirtfl  arv 
more  than  usually  faulty.  That  it  may  be  prcveuu'd  has  1m«q  afaoadaoOv 
proved  by  the  experience  gained  in  the  Friinco-Ucrman  war  of  IM70-  The 
foot*  whicli  had  previously  been  well  known  to  ali  icieaiific  Scn^Doas, 
was  then  est^djlislied  l»eyond  all  |>os8il)ility  of  oavil,  that  the  daoKcr  *4 
pyiemia  increohed,  ailerU  panbut,  in  proportion  as  the  hygi«n«  was  Caaky 
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as  wounded  patients  were  cloBely  crowded,  im>  that  the  atmogjihere 
BUrroundin*?  them  became  coritamiimted  by  fuetid  exhalations  fi*om  the  d(M't»ni- 
poeiut?  discharges  of  siippuratin^  wounds.  It  was  found  that,  in  the  i;reat 
mass  of  the  wounded,  pytemiu  was  developed  amonjij  those  who  were  ng;rrt*gated 
vrithin  the  walls  of  honipitals  or  regular  hnildin^s,  such  as  ohurcbcs,  barns, 
wihool-houses,  and  oonservatonV^s,  which,  though  clean  and  airy,  did  not  admit 
of  th"rou«;li  ventilation  ;  while  it  was  far  leas  common  amonp  wounded 
B«:iMici'H  uf  exactly  the  same  class  wiio  were  treated  in  hastily  constructed  open 
HDd  draughty  huts. 
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The  two  forms  of  disease  known  as  septicemia,  septic  poisoniuET,  and  septic 
infection,  are  not  always  lo  be  clearly  distingnished  from  each  (tther  in 
sorgical  practice,  paitly  because  the  symptoms  of  the  two  affections  closely 
reaemble  eaob  other  aufl  partly  because  the  tnic  infective  procesis  i»  freqnentlj 
oompticated  or  preceded  by  ibu  non-iulective.  They  are  sufficiently  distinct, 
however,  to  justify  a  separate  description. 

Septic  Poiscknino,  Skptic  Intoxication,  or,  aa  it  has  sometimes  been 
called,  Saprsemia,  is  the  ^neral  alToction  prodnced  by  the  absorption  of  n 
sufficient  d<i80  of  the  chemical  products  of  putrefaction  to  endimger  life.  The 
milder  effects  of  the  same  poison  are  clasw.^l  as  septic  traumatic  fever.  Such 
a  division  as  this  is  nnscientiHc.  and  will  no  doubt  before  lon^  be  done  away 
with,  but  at  the  presi-nt  time  to  spenk  of  the  milder  forms  of  septic  wound- 
fever  as  sepfiaemia  would  only  increase  the  confusion  already  cxistinjr- 

For  »ej>tic  poisoning  t-o  take  place  it  is  Deceesary  that  there  should  be  a 
ronsidcrable  r|uantity  of  decomposing  matter  so  sitaated  that  alvsorption  of 
the  jwison  can  readily  take  place.  The  c^mditions  under  which  it  is  most 
likely  to  occur,  therefore,  are  large  and  irregular  wounds,  such  as  thoiie 
rcsalting  from  comf>ijund  fractures  of  the  bones  of  a  limb ;  hollow  wounds, 
aoch  us  those  left  by  the  removal  of  tumours  ;  wounds  of  joints  ;  wnunds 
inrolving  the  pleura  and  peritoneum,  and  large  abscesses  opening  exten)ally 
by  an  insntlicient  apertu^.  Perfect  drainage  of  injuries  of  this  kind  so  far 
limits  the  ijuantity  of  septic  matter  as  to  render  acute  septic  poisoning  almost 
im|)0>vtible.  Absorptiim  takes  place  most  readily  from  recent  wonnds,and  serous 
flr  synovial  cavities^  When  suppuration  has  set  in  absorption  Lakes  place 
miu^  len  readily,  as  l^'althy  granulations  take  up  the  poison  with  difficulty, 
onktt  (be  septic  matter  is  pent  up  in  contact  with  them  at  some  degnte  of 
pie«are. 

The  aymptoma  of  acute  aeptic  poisoning  ure  the  following.  On  the 
second  day  uftur  the  injury  or  ui^Hiration  the  tem|>eratnpe  rises  considemhiy, 
reaching  fVom  KW^  F.  {jo  104'  F.,  or  even  hi^er.  The  skin  is  dry,  and  fet'ls 
hot  t4>  the  hand.  There  may  Ix;  a  chill  or  even  a  severe  rigor,  hut  this  is  by 
no  means  constant.  The  patient  fet'ls  very  ill,  there  is  compleR'  loss  of 
appetite,  with  headache,  a  quick  pulse,  utid  a  dry  furred  tongue.  Delirium 
osoally  sets  in  at  niglit.  and  occasionally  is  violent.  By  the  thinl  day  uXita 
ilte  injury  some  disturbance  of  the  alimentary  tract  sets  in.  Vomiting  is 
common,  but  diarrhoea  is  not  frecjuent.     lu  very  tmutc  cases  the  svmptoms  of 

Uajwe  quickly  come  on.  The  pulse  i«  rapid,  feeble,  and  irregular,  the 
e  brown  and  dry.  and  the  lips  covered  with  sordes  ;  the  temperature 
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falls,  aud  may  sink  evon  below  nurmai,  conRciouRness  ia  lost,  and  ibe^HiV 
may  become  couiatose  bcforo  death.    DyspDoea  is  a  common  spopiom  dariai 
the  last  days.    The  nkin  may  assume  a  yellowish  tint  b«fore  death.    The  nxxat 
frequently  contniDs  albumen. 

In  eases  in  which  the  septic  matter  which  is  eausinj^  the  mischief  is  in  tW 
cavity  of  tlie  pleura  or  peritoueum  the  symptoms  may  sec  in  aud  prove  ikol 
before  the  end  of  Dhe  third  day.  When  the  primary  mischief  u  a  lar^  womil 
of  the  sofl  piirtf«,  or  a  compKiund  fractiii^.  tlic  8\'mptomft  may  be  lew  wrvm 
and  the  duration  of  the  case  may  extend  to  a  week  or  more  Iwfore  du»th  t«kci 
place.  In  tliefie  less  acute  cases  the  temperature  is  lower;  vomiting  sod 
diarrha*a  are  common  ;  there  i&  rapid  emaciation  with  losB  of  strength,  doth 
tiually  occurring  rather  from  exhaustion  than  collapse. 

In  contrastint^  these  symptoms  with  those  produced  in  animftk  by  lb«| 
injection  of  putrid  fluids  beneath  the  skin,  it  will  be  seen  that  there  itf  *j 
j/eueral  resemblance,  which  is  quite  as  close  as  could  l>e  ex]>ectcd  when 
ditl'ei'ences  in  the  conditions  are  considered.  In  experimental  septic  poii 
the  full  dose  is  injected  once  for  all  under  the  skin,  or  into  the  blood ; 
snfficient  quantity  it  is  speedily  fatal,  if  not  the  animal  recoTcrs.  In 
poisoning,  hh  it  occurs  in  man,  the  process  of  putrefaction  gradnaJly  dcvt 
io  the  putrescihle  matter  iu  the  wound,  and  the  ^ympLoms  cuDseqaentlj 
more  slowly  maniR'sted.  The  k»cal  inflammation  ciiused  by  tbe  pent-q* 
•eptic  discharges  is  ncci-ssarily  na^ompanied  by  exudation,  wliicfa  maiataiwi 
constant  su]»ply  of  fresh  dccomp</sable  matter,  and  consequently  a  contiAQOW 
development  <»f  the  jKjisou  takes  place.  The  symptoms  are  in  fact  a»  a  mlr 
the  result  of  the  prolonged  administration  of  a  moderate  dt«e  of  the  ippu 
poison  rather  than  of  tlie  sudden  entrance  of  a  fatal  quantity  into  tb* 
l)lood -stream. 

The  Post-mortem  Appearances  are  almost  identical  with  those  obsuiul 
when  tlie  disease  is  produced  artiticially  in  animals.  In  extremely  mralcan 
the  signs  ot  dec4>mpositiou  set  in  early,  and  the  surface  in  a  few  boon  kfta 
death  becomes  marked  by  lines  corresponding  io  the  superficial  veins.  Kigoi 
mortis  is  often  feebly  marked.  On  opening  the  body  the  blood  may  be  fotuul 
imperfectly  coagulated  and  dark  in  colour,  but  this  is  by  no  means  commor 
A  slight  excess  of  ^rum,  oflen  darkly  stained  with  the  culonring  matter  of  tk 
blood,  may  l>e  found  both  iu  the  pericardium  and  the  peritoneum.  Th»:hesni» 
flabby,  and  marked  in  many  cases  by  small  extravasations  of  blood  (petechia^ 
beneath  the  pericardium,  usually  nutst  abundant  at  the  back  of  tlir  nrgiA- 
Similar  petechia!  may  also  Ix'  found  l)eneath  tbe  ]>lcnra  and  peritoneum.  Os 
ofiening  the  heart  the  endocardium  is  found  darkly  stained,  even  at  an  isrlf 
jMiriod  afler  deiith.  Tbe  lungii  always  show  marked  hypufttatic  cungestiuD. 
their  ]K)sterior  part  being  dark  purple,  swollen  and  cedeuiutous.  The  U^^ 
and  kidne}'K  are  swollen  and  often  full  of  blood,  Jind  the  spleen  14  kwoIWo  aod 
soft,  sometimes  almost  ditfluent.  The  mucous  membrane  of  the  alinxiDCan 
canal  is  often  congested,  but  with  nothing  approaching  to  the  iniecuny  cdk 
with  in  animals. 

The  fi<f»t-itmrlrm  up]>eamnce8  are  due^  first  to  tbe  clianges  in  the  Uuod,  ibr 
most  marked  of  which  is  the  rapid  disintegmtion  of  tlie  ret)  vatpattim, 
causing  the  staining  of  vi^ssuls  and  tissues.  This  disintegnitiHu  lakes  plaei  is 
extreme  caaes  before  death.  The  corpuscles  are  found  uot  to  ruo  toicetlkcr  m 
rouleaux  but  to  form  irregular  clum|>a.    This  has  also  been  ob«err«d  dmmg 
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life,  and  the  bl(x*king  of  th&  vesseU  by  these  macsefl  of  corpum^Mefi  is  probably 
the  cause  of  the  vopillary  htemorrhages  found  tbroa|rl)oat  the  body.  Secondly 
there  i«  a  marked  tendency  to  paMsive  congestion  of  the  viacera  consequent  on 
the  feeble  action  of  the  heart  >>efore  death ;  and,  lastly,  there  ia  cloudv  swelling 
of  the  epithelium  of  the  glandular  viscera. 

In  more  chronic  cases  of  septic  poisoninfr  similar  changes  arc  found,  but  less 
markeil  in  propt»rtion  to  the  chronicity  of  the  case. 

Diagnositf. — Septic  |)oi8<tnintr  can  be  confounded  only  with  Romc  malignant 
•pecihc  fevcr,  but  the  connexion  of  the  symptoms  with  their  cause  is  in  mot 
cases  so  evident  that  an  error  is  scarcely  likely  to  be  made.  In  former 
times  many  cases  of  septic  poisoning  after  operations  were  classed  as  collapse, 
or  exhaustion. 

Prognosiji. — The  prc^osis  depends  upon  the  severity  of  the  symptoms 
and  ihe  possibility  of  removing  the  cause.  If  the  accumulation  of  septic 
matter  can  be  cleared  away  and  its  re-accumnlation  prevented,  cases  apparently 
hojickss  may  sometimes  retiovcr. 

Treatment. — The  treutnicnt  consists  in  remoring  the  cause,  as  by  laying 
a  joint  freely  open,  eniarjrinp  the  aperture  in  an  imperfectly  opened  abscess, 
or  e^tabliphiug  g(io<l  drainage  in  a  cavity,  as  tlie  peritoueum  or  pleura,  or  in  a 
wound.  The  tfccurrence  of  septic  poisoning  can  always  be  prevented  by 
antiseptic  treatment,  and  otticient  drainage.  The  patient^s  strength  must  be 
kept  up  by  stimulants  and  liquid  food. 

Skptic  Ixkection. — An  acute  general  disciise  accompanied  by  symptoms 
closely  reiicmblint^  those  just  described  as  resulting  from  septic  poisoning  is 
dccasionally  met  with  in  circumstances  which  preclude  the  fMtoaibility  of  its 
being  due  merely  to  the  ubs<trption  of  u  chemical  iK>is(m.  The  conditions 
which  would  lead  us  to  believe  that  a  given  case  is  the  result  of  a  true  infec- 
tive process  are,  first,  its  arising  from  a  wound  of  such  size  as  to  render  it 
impo6sihle  for  the  necessary  dose  of  septic  matter  to  be  formed  in  it :  B4*condlr, 
evidence  of  infection  from  one  patient  to  another  ;  and,  thirdly,  the  presence 
of  ar'tive  living  organisms  in  the  blood.  The  first  condition  is  mot  with  in 
those  cases  of  septicaemia  that  follow  the  inoculation  of  the  poison  of  dead 
bodies,  by  a  scratch  or  j)unctiu^  during  a  po^t-moiifim  examination.  In 
these  the  IocaI  inflammation  may  he  verj'  slight,  thn  patient  dyini^  rapidly 
fW>m  liloiHl-poisuning.  Similar  eases  are  sometimes  met  with  afti-r  operations 
in  which  ttic  wound  is  too  small  to  fnrnisli  a  fatal  dose  of  U>e  chemical 
products  of  putrefaction.  The  second  condition,  infection  from  another 
|Miiient,  is  seldom  ol>scrred  in  surgical  practice.  It  is,  however,  very  marked 
in  the  ftcpticficniia  which  forms  one  of  the  varieties  of  puerperal  fever,  the 
intense  infectiousness  of  which  is  but  coo  well  known.  The  last  condition, 
presence  of  specific  op^'uiiisms  in  the  blood,  has  been  obeened  in  tnany 
of  scpticicmiA,  but  our  knowledge  on  this  snbjeet  is  at  pres^^nt  very 
Tmfierfect  when  compared  with  that  which  we  |K>98ess  with  regard  to  septic 
infection  in  animal.-».  It  must  l»e  rcmemlKTe*!,  however,  thnr  until  n-cently 
the  non-infective  and  infective  formi*  of  septicosmia  were  confounded  together. 
an4i  the  methods  of  observation  have  only  lately  been  brought  to  any  degree 
of  pcrft.'Ctiou. 

Those  cases  of  septic  infection  which  arise  as  a  consequence  of  large  wounds, 
the  discharges  of  which  arc  in  a  state  of  decomposition,  an*  ne»;c*sarily  com* 
plicnti-'d  to  u  greater  or  less  degree  by  septic  p^iisouinjr,  anti  the  recognition  of 
the  iulW'tive  process  then  becomea  oorrcspondingly  ditticiilt. 
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Althmi^h  at  present,  therefore,  we  are  iinal»]e  always  Co  sepanUc  MpLic  i 
IxHsoriinj^f  and  septic  infection  in  actual  practice,  it  i»  to  be  hoiieil  that  farther! 
observation  will  enable  ns  to  do  so,  for  the  iraportiiuoe  of  the  dintinctioc 
ifl  very  jrreat.  Se]>tio  i)oisouin(;  is  not  infectiouji,  and  can  be  r^•lie^'rd  by 
removing  the  local  source  of  the  septic  poison  ;  septic  Infection^  on  tk« 
other  hand,  is  Buppoeed  to  be  intensely  conta^ous,  and  may  Iw  readily  com* 
municated  from  one  patient  to  another,  and  as  it  ti<  a  *;encral  or  blood-diseaM 
no  relief  can  be  hoped  for  from  treatment  applied  to  the  locui  Moura  uf 
infection. 

Syiaptoms  of  Septto  Infection. — The  dist'iise  is  usually  usbi*r^  in  by  aI 
distinct  li^ur.  ijftcii  severe,  and  sometimes  repeated  more  than  once.  Tb< 
temporauiix;  rapidly  rises,  reaching  1*U'^  F.  or  Xwai^  F.,  or  even  a  higher  point 
during  the  riiror.  The  subsequent  symptoms  closfly  resemblu  (b<»Sf  alraftdyi 
de»criV»c(l  as  (x'curring  duriiiir  septic  poisoning.  There  is  deliriniii.  ending  ia| 
insetiKibility,  and  even  in  profonnd  coma.  The  pnlsc  is  extremely  rapid  aadj 
quickly  becomes  feeble.  The  tongue  soon  becomes  dry  and  brotm,  aad  cb«J 
lips  and  teeth  are  covered  with  sordcs.  Diarrhoea  or  vomiting  ixtay  ocear. 
The  skin  assumes  a  yellowish  tint,  and  purpuric  spots  may  ap]»ear  in  it.  Tb«' 
temiK-'mtuiX'  may  tall  and  become  subnormal  Ixjfotv  death,  or  may  reuiaia  hi?h 
to  the  end.     Dyspnoea  is  often  a  marked  symptom  l»efore  death. 

In  very  acute  cases  death  takes  place  on  the  second  or  third  day  •fttf 
the  commencement  of  the  disease,  but  life  may  be  prolonged  exisn  for  a  werL 

The  povt-mort«m  appeairaAces  are  the  same  as  in  septic  poiaoniB^— 
visceral  ron<^'ostiou,  suli'ittrous  pi'tft-hiie,  early  and  intense  jKuZ-mor/mi  stAiniogt 
and  usually  a  swollen  and  softened  spleen.  In  some  cases  there  in  pnouiimie| 
consolidation  of  the  lung,  and  there  may  be  pleurisy  with  blood-^taEmd 
effusion.  It  is  probable  that  different  forms  of  micrn-organisms  may  bj 
infecting  the  blood  cauBC  the  symptoms  of  true  scpticsemia  in  man.  It  ■ 
known  that  the  pyogenic  organisms  may  under  eicrtain  circamstanoo  Kk 
present  in  the  l>ody  withont  cansing  suppuration.  According  to  Tud 
Eiselsberg,  quoted  hy  Watson  Cheyne.  staphylocooci  or  streptococci  writ 
found  in  almost  all  the  canes  of  septic  fever  which  he  examined  ;  whilit 
Alonod  and  Macaigne  have  recorded  Hve  cases  of  teptioBmia  in  vrhScb 
streptncttcci  were  present  in  the  bifwd. 

DiaCpioais. — In  the  present  state  of  onr  knowledge  it  is  frequently  tmpo^ 
sibte  to  diHtinguish  septic  infection  from  septic  poisoning  except  in  theddhiila 
abseucu  of  the  cause  of  the  latter  condition,  as  in  some  poi8aD«d  woon^ 
Septic  infection  is  also  identical  in  its  symptoms  and  ftoHt-marttm  appaaiaiMaa 
with  the  malignant  forms  of  the  acute  8[>ecitic  feverv  in  which  the  p^lentdiei 
MoTQ  the  characteristic  eruption  appears,  and  nnless  the  eoorce  of  loliBOtVD 
is  evil  lent  the  diagnftsis  may  be  very  doubtful. 

Prognoaia. — The  uncertainty  of  the  diagnosis  nocesarity  interfera  vith  aa 
accunito  prugmisis  ;  but  when  the  evidence  is  strong  that  the  afl«cCion  if  a 
genuine  infective  proceas  the  cjise  is  almost  Itopeleas.  i 

Treatmant. — If  the  case  is  complit^ited  by  a  septic  wmiud,  means  mart  ImJ 
taken  to  ivmnve  the  septic  matter  and  ctf^an  ont  the  cavtty  with  aome  ttrOBf  I 
antiaepuc  solution,  :is  of  chloride  of  xinc  (40  gr.  tn  }j),  or  oarbolio  add  (]  in 
1^0),  or  perddoride  of  mercuri'  d  in  hiKt).    The  patient's  aUcngth  mvA  bv 
supported  by  fluid  nonrishment.  and  stimulants  and  qainine  may  be  given  in 
hrgedooet. 
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ia  IS  merely  a  cliuicul  expreeeion  for  u  putholo^^ioal  process  ilcpeDdcnt; 

n   tbe  disserniuiitioa  by  tin?   blood-strvam  ()r  the  causes  of  suppumtion 

erived  frum  a  local  Hource  uf  infection.     It  most  coiuiiiunlv,  iu  fact  almost 

invariiiMy,  arises  as  ibe  secondary  rt^ult  of  a  primary  inllainmatioii  wlucb 

hns  reached  the  stage  of  suppuration,  and  the  name  was  derived  fn^m  the 

tbeory  that  the  disease  was  due  to  the  entrance  of  the  pus  into  the  blood- 

tream,  or  "purulent  absorption."     AUIioogh  in  the  great  majority  of  casen 

which  pyemia  cornea  under  tlio  observation  of  the  Surgeon  it  oecurH  xi&  a 

mplication  of  wounds  or  injuries  in  which  the  discharges  are  in  a  state  of 

itrefaction^  this  Is  nor.  invariahly  the  case.     Thus,  in  the  disease  kno\m  at* 

lite  necn>sis  of  bone,  pyaemia  otlen  sets  in  lieforc  the  subperiosteul  absccsH 

A  been  opened,  and  when  the  pus  is  perfectly  free   from   any  sit^B  of 

BCompi«itiou.      The   primary   disease   in   this   case   is,   however,   itat'lf  an 

Ifeutive  process,  and   not   a   simple  inflammation.      Pyaemia  is  frequently 

ket  with  as  a  consequence  of  other  specific  suppurative  inflammations:  thus. 

see  l>oiLs,  carbuncles,  ditluse  cellulitis,  and  phlcgmoaons  erysipelas  often 

eoede  and  lead  to  it«  occurrence. 

Pyaemia  was  fonnerly  a  very  common  caaso  of  death  after  operations  and 
jarieftf  especially  those  implicating  the  veins,  bones,  or  joints.  The  improved 
fgienic  condition  of  most  hospitals,  and  the  introduction  of  antiseptics  and 
minage  in  the  treatment  of  wounds  have  almost  banished  it  from  sDr^^ical 
(lice.  In  pro[KTly  constructed  and  well  regulated  hospitals  aud  in  private 
ice  it  is  rarely  met  with  except  as  a  complication  of  cases  in  which  etlicient 
tic  treatment  is  impossible,  as  in  operations  on  the  nrinaiy  on^ans,  or 
a  sequence  of  some  specific  inHammation,  as  carbnncic,  acute  necrosis, 
scarlatinal  intlanimatiou  of  the  fauces. 

In  some  rare  cases  the  snn]itttm8  and  fwst-nw/iem  appoaranoes  of  pyremiu 
9  observed  without  any  primary  inflammation  bein^;  found.  These  cases 
ve  been  describetl  aa  idiopathic  or  »pt>ntaneoua  pyu.*mia. 
The  nature  of  the  poison  and  its  mode  of  entrance  into  the  system  will  be 
iscoBsed  with  ihe  i>atl)otogy  of  the  disease, 
Pyicmia  is  characterized  especially  by  two  series  of  phenomena  :  ].  A 
uliar  train  of  Constitutional  Symptoms  attended  with  a  state  of  great  dcpres- 
ioD  of  the  powers  of  the  system ;  2.  the  formation  of  Abscesses,  and  the 
ccurrence  of  diffuse  inflammations  in  various  parts  of  the  body.  The  disease 
lay  Ix.*  acute,  subacute,  or  chronic.  Usually  it  is  subacute,  and  ofUn  chrouic. 
iriiatever  form  it  may  assume,  tlie  symptoms  are  essentially  the  same, 
tfering  only  in  dcirrec. 

Symptoma. — The  invasion  is  as  follows  :  Inuring  the  i>eriod  of  apparently 
diuary  febrile  disturbance,  the  patient  is  seized  with  a  rigor,  usually  very 
vere  and  prolonged.  The  rigor  iiri-sents  no  difference  fr<tm  that  met  with 
the  invasion  of  many  other  specific  febrile  affections  (p.  r.»7)  except  iu  its 
verity.  In  some  cases  of  py;cmia  the  rigor  is  not  repeated,  but  more 
equeutly  it  rci-uw  at  irregular  inUTvala  of  from  twenty-four  to  forty-eight 
mn  I  and,  as  the  disc^ise  becomes  established,  even  twice  or  oftener  in  the 
iy,  A  single  rigor,  although  a  very  alarming  6ym]>tom,  may  pass  off  without 
le  development  of  the  disease.     The  sul)8e(iuent  sweating  is  very  profuse,  the 
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bedclothes  being  soaked  with  the  perspiration.    The  rigors  are  very  exhanstinf 
to  the  patient. 

The  iemperature  in  pjffimia  presents  remarkable  and  characteristic  flnctoa 
tions.  It  is  uniformlj  higher  than  normal,  bat  rises  above  and  falls  in  iu 
general  level  in  exact  accordance  with  the  development  of  the  rigors.    Thi 
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accomjmnjing  Diagrams  (Figs.  345,  H46),  for  which  I  am  indebted  t* 
Kin^ior,  who  took  them  from  patients  of  mine,  will  indicate  this  men 
clfurly  than  any  description.  Wunderlich  observes  that  the  rise  of  tern- 
pcr.itnro  in  the  onset  of  pysemia  is  jireuter  in  a  shorter  time  than  in  sni 
other  disease,  and  that  the  fall  is  equally  rapid  with  the  rise,  and  sometime! 
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more  so.  Bnt  it  does  not,  as  a  rule,  reach  the  normal  point,  and  n<;nallj 
aaoendfi  ajfain  hefi)re  this  is  reached.  In  8f»me  caseA,  however,  the  teiiiperatarc 
falls  slightly  below  normal  during  the  profuse  sweating  following  a  rigor, 
SA  shown  in  the  accompanying  temi»eratiire  charts.  The  rifte  in  th*?  tern- 
peratnre  pn-cedes  the  occurrence  of  the  rigors  ;  and  the  approach  of  a 
rigor  may  be  predicted  by  noting  a  oommenciTig  rise  in  the  thermometer. 


lci«nr«- 


There  are  aometimee  aotually   two  rigors   during  one  continuoua  riae  of 
lemp(*rature. 

Sliould  the  rigora  recnr  with  Bome  degree  of  n-gularity  the  pyoemia  may 
olfMiely  rescmlile  an  attaok  of  ague.  As  a  rule,  however,  the  regular  periodicity 
|fli>  nhanctcristic  of  ague  in  wanting  in  pyirmia.  After  the  occurrence  of  rigors 
^DttitT  changeM  l)egiu  to  manifest  themselveH. 

Any  open  wound  that  may  exist  is  usually  in  an  unhealthy  H(at«  at  the  time 

>ot  the  invasion  of  the  diHcaae.     it  is  either  fout,  or  sloughy,  or  inflamed,  and 

lisf^imrging  decom(K)sing  puB,  which  perhaps  dot>s  not  find  a  ready  exit.    Kvcn 

hen  thf  wound  appears  licalthy  superficittlly,  it  is  probahh-  that  some  pus  is 

tceply  pent  up  within  it,  or  |>ofttibly,  if  the  biuic  is  injured.  inHamniatiou 

id  suppuration  arc  taking  ])Iace  in  the  medulla.     Pyiemia  never  arises  from 
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u  hwiltliy  BUpcrScial  icramiltitinj?  sore.     When  |»y8eniia  hiw  set   '       '  ■"  ^tb^H 
usually  becomes  dry  an<l  ceases  to  discharj^e  pus.    Kven  it*  the  nj  P^l 

rcmiiiu  tolcnihly  healthy^  the  |*ranulatii'[is  become  pale  and  hL-aiini;  '  cwb.' 
In  very  chmnic  cases,  however,  heoliiij;  raay  ji;o  on  while  the  patient  i8  Mill 
Ruflerin^  from  secondary  abscesses  in  different  parts  of  the  body.  The  ikin  b 
contiuuously  fi(»t,  and  has  often  a  liurning  iHingent  Ict'l.  The  breath  has  that 
peculiar  eweetibli.  or  fermentative  Huell  tlmt  is  commonly  nulir-^-ii  i»  uU  ftbriW 
diseases  of  a  low  ty)>e ;  this  odour  of  the  breath,  and  indeed  of  the  h.«ij 
generally,  is  often  noticed  early  in  the  disease,  and  must  then  be  taken  ntni<4^ 
OS  a  diagnostic,  and  certainly  as  a  most  ntifavourabte,  sign.  Tb«  secrrltnni 
are  arrested  ;  the  pulse  is  quick  and  soft  ;  the  face  is  usually  pale,  with  t 
very  anxious  drawn  look,  hut  sometimes  flushed  and  the  eyes  bright :  tJ»«f 
is  hel>etnde  of  mind,  with  slijflit  nocturnal  delirium,  but  perfetrt  «•<»- 
scionnness  on  being  spoken  to.  l^Jipid  wasting  of  the  body  flOt«  in  ftbonl 
this  period  ;  patches  of  erratic  erythema  frequently  make  their  appearanoe  on 
the  surface  ;  and  the  skin  assumes  a  dull  sallow  and  earthy,  or  a  bright  yellov 
icteric  tint,  which  may  extend  to  the  conjunctivie.  The  sympt^jras  now  itnii 
cate  an  extR'tne  depression  of  the  vital  powers ;  the  pulse  be^vrning  small  « 
fluttering,  the  tonjjue,  which  has  boen  dry,  becoming  brown,  sorden 
deposited  about  the  teeth,  and  low  delirium  supervening.  Usually  from  t 
sixth  to  the  tenth  day,  but  sometime<!i  earlier,  suppuration  cioumeaces  iff 
dilferent  tissues,  joints,  and  organs. 

The  Formation  of  munerons  centres  of  infljunmatioa  and  anppvim* 
tion,  '*  secoriilitiy  "  or  "  uutastutii'  "  ubRrcsses  as  iIkv  arc  termed,  is  the  ni««l 
marked  feature;  flfpyiemia.  The  pus  in  these  absccfifiCB  is  often  thin  and  oilr* 
looking ;  stmietimes,  however,  it  is  thick  and  creamy.  In  the  ui]y-lookitt|f 
pus  the  cells  are  extremely  granular,  and  sometimes  so  far  drgetiemtod  that 
no  nucleus  can  be  rec*>gnized  even  after  the  addition  of  acetic  acid  \  tf* 
liquor  pnris  contains  large  quantities  of  granular  f/f'/^rfV.  In  some  capes  tike 
pus  baa  been  oKserved  to  form  it  firm  c<.»agulum,  and  uccaaionally  it  is  ftetid. 
These  purulent  collections  vai^  greatly  in  size  and  in  sitnatiort.  Tb«y«» 
found  in  the  viscera,  in  the  intermuscular  and  sabcutaueous  areolar  tuaoe,  in 
the  serous  cavities,  in  the  jointa,  and  occasionally  in  the  muscles,  or  at  tiir 
seat  of  suliculuneous  injuries  received  at  the  same  time  as  the  wound  hvm 
which  tlie  infection  has  taken  jilace. 

Pya.'mic  ahBcesscs  differ  from  ordinary  purulent  collections,  not  only  In  tfaf 
peculiar  character  of  the  pus  that  they  contain,  but  more  imrticoUrly  iti  thf 
rapidity  with  which  they  form,  a  few  days  commoulv  sun"  '  :  i  (■• 

attain  a  large  size.     This,  with  their  very  widespread  i  '\'-< 

insidious  manner  in  which   they  (_KXur,  often  with  few  if  any  local  fei|pi^ 
coat^titute  the  distinguishing  features  of  these  coll(N*tions. 

The  visceral  abscesses  vary  in  size  from  a  pin's  heafl  to  a  walnot ;  fai  muT 
cases  the  organs  affected  are  studded  with  tbcDL  These  collectioai  an  noU 
frequently  ntet  with  in  tlic  hmgs,  lieing  seated  at  the  posterior  part  aad  OD 
the  surface  of  these  organs,  or  in  the  interlobular  fifjsureH.  They  form  oAeD 
without  cough  {ir  pain,  and  the  area  of  consolidation  is  rarely  Kuflkietit  U)  \n. 
rvoogni3»d  by  pen^ussion.  They  are  usually  rapidly  followe«i  by  plefirisr  rilb| 
etfuaion,  wliich  conceals  any  physical  signs  of  the  mischief  in  tbo  lui|;  ibaub' 
The  ori^n  that  is  most  frequently  atfected  next  to  the  lung  is  the  liver.  Mm 
nUo  the  abscenaei  are  usually  small  and  mimerons.    They  oaa  oooe«kM»lty  M 
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tfnizcd  by  irrepnlarity  of  the  sarfftce  of  the  liver  in  the  auporficial  part  in 
epigiistrium  aiid  by  Uinderness  on  iiressure.  Jaundice  often  fonns  a 
marked  Kymptom.  In  some  cases,  especially  when  the  disease  is  secondary  tc 
dysenteric  ulceration  of  the  intestine,  the  abscess  is  sinjiic  and  of  considerable 
size.  Secondary  itbscesaes  are  uot  uncommon  in  the  spleen,  where  they  can 
only  occasionally  he  rwogniKed  by  tenderntss  and  pain  in- tlie  splenic  re*;ion. 
They  are  also  met  with  in  the  kidney,  less  cotninonly  in  the  brain,  and,  in  rare 
,  in  thii  parotid  piand,  the  prostate,  and  testes. 

I nflaiu [nations  of  the  serous  nienibrauea  in  ])y[Eniia  are  usually  secondary 

abscesses  of  the  viscera,  but  they  are  occasioniiHy  met  with  iuJependently. 

here  is  usually  abundant  effusion,  which  rapidly  becomes  purulent.  The 
pleura  is  moat  commonly  atTected,  the  peritoneum  least  frequently.  The 
eytoptoms  of  these  serr)us  inflammations  as  a  rule  present  nothing  peculiar 
except  in  the  rapidity  with  which  effusion  takes  place. 

The  joints  arc  frequently  affected, e«pecialty  the  knees  and  shoulders;  whilst 
not  unfroqncntly  the  5!t^-rno-rlaviciilftr  joints  are  involved.  They  become 
rapidly  hlled  witii  a  r.hin  yellowish  punilent  liqniil.  Tiiin  is  usually  indicated 
by  intense  pain,  often  cutaneous  or  superficial,  witli  fluctuation  and  swelling; 
in  the  joint.  Often,  however,  large  at^cumulations  of  pus  form  suddenly  in 
joints,  without  having  been  preceded  by  pain  or  any  other  sign  of  mischief; 
in  these  cases  the  interior  of  the  joint,  though  tilL-d  with  pus,  remains  tolerably 
healthy,  there  bein^'  tio  erosinu  of  cartilacre  or  destruction  of  ligament,  but 
merely  some  intlammatory  injection  of  the  synovial  membrane. 

When  the  puH  is  inllltnacd  into  the  areolar  tissues  and  mnaclesof  the  limbs 
and  trunk,  it  forms  diffuse  collections  of  a  thin  serous  matter  commonly  mixed 
with  shreds  of  the  areoiar  meinbruue  nf  the  piirt,  haviiif,''  no  Imnndary.  These 
collections  are  met  with  in  the  axilla,  down  the  Hank  ami  aliont  the  back,  in 
the  iliiir  fuBsa*  thi<^'h  or  calf,  and  may  either  lie  coulined  to  the  subcutaneous, 
or  extend  to  the  deep  iutermuscular.  areolar  planes  in  these  regions  ;  or  they 
may  form  even  in  the  muscular  substance  itself,  being  diffused  between  the 
&Bciculi,  which  are  8oft<*ned  ami  disinteLcrated.  Most  commonly  the  presence 
of  these  collections  is  imlicntcd  by  jmtches  of  cutiineous  redness,  and  by  a 
doaghy,  ct'denuitous,  and  bogtjy  state  of  the  snpeijacent  ink'trumcnts.  Some- 
times superficial  patches  of  redness  with  sotne  ccdema  appear  in  different  parts 
of  the  body,  aftt^rwarda  subsiding  without  the  formation  of  pus,  giving  rise  to 
one  form  of  the  cundiUon  known  as  **  erratic  erysipelas." 

Amongst  the  ranT  complications  of  pyaemia  is  acute  suppuratiou  of  the  eye- 
ball, or  mefatftnh'c  fHinophthuhnifis.  All  thu  structures  of  the  globe  are  affected. 
Virchow  has  sliown  that  it  is  due  to  the  lodgment  of  infective  emboli  in  the 
vessels  of  the  eye,  Litten  and  lieube  have  observed  retinal  haemorrhage  in 
many  cases  of  puerperal  pytcmia.  In  some  cases  they  appeared  to  be  the 
result  of  L-mlK^lism,  but  in  others  this  seemed  doubtful.  Plugs  of  micrococci 
have  bwu  observed  in  the  retinal  vessels  after  dcaHi.  Thene  conditjons  arc 
met  with  only  in  very  grave  cases,  and  usually  indicate  the  approach  of  death. 
The  ophthalmoscope  may  therelbre  sometimes  furnish  valuable  evidence  both 
of  the  nature  of  the  disease  and  of  its  probable  termination. 

The  progress  of  the  disease  is  usually  from  bad  to  woi-se,  sometimes  nipidly, 
but  at  other  times  not  uninterruptedly  so,  there  beiug  remissions  and  apparent, 
though  not  real,  improvement.  The  patient  rapidly  wastes,  the  l»dy  l>ecoming 
shrunken,  the  muscles  soft,  and  the  skin  grey  or  sallow,  loose  and  pendulous  ; 
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<;it>at  debility  also  seto  in.  The  abtloineu  becomeH  tympanitic,  tiiarrhoN  or 
profuse  swei^ts  come  on  ;  paeumonia  or  pleuritic  effusiuus  ik*clare  tbonuelvei; 
delirium,  from  whicli  the  patient  is  easily  roused,  allernute::^  wiili  ftlupor  ;  &ud 
at  lost  he  BiDk^  from  exhaustion.  Death  takes  pliue  nsiiallj  about  (ho  tenth 
or  twelfth  day  :  though  it  may  occur  a«  early  as  the  fourth^  or  the  pmttent  may 
linger  on  for  hix  or  seven  weeks. 

PosT-MoKTKM  ApPhURAM'ES. — The  body  ia  uflimlly  cmaoiated  and  rigor 
mortis  is  feebly  marked.  The  akin  ik  peiienilly  yellowish  in  tint,  w>metirae* 
intensely  jaundiced.  Purpurie  spots  are  occasionally  noticed  on  the  aarfooc, 
efipccially  in  the  lower  extremities     Decomposition  as  a  rule  sets  in  earlj. 

Appearancas  at  tha  Seat  of  Infection. — Any  external  wound  ia  tuuallT 
j^rey,  slouL'liy,  or  <iiy,  and  thu  parts  r^und  it  may  be-  oedematouA.  If  the  wound 
1}e  one  implicating  the  bones,  as  an  ampututirtn,  or  an  excision  i»f  a  joint,  it 
ver)'  frequently  presents  the  appeamnces  of  septic  or  ganga-nous  ust^tnyclicit. 
The  cxjxscd  end  of  the  bone  is  bare,  and  the  periosteum  is  loosened*  If  tlte 
shaft  of  a  long  bone  has  been  implicated,  the  medullary  canal  eontaina  gao- 
<;i'enons  fat  mixed  with  offensive  pus  ;  if  the  cancellous  tissue  huu  been  opened 
up,  the  spaces  are  tilled  with  a  similar  material.  (See  < ^steomyelitia.  Vol,  IL) 
In  the  bones  of  the  skull  the  diploe  may  l)e  found  infiltrated  witli  pus. 

The  Veina  leading  from  the  woand  are  in  siune  cases  perfectly  healthy  i 
far  more  commonly,  however,  they  are  found  to  present  marked  evidences  of 
disease.  While  exposing  the  vein  by  dissection  it  will  nsually  Im*  notic:ed  that 
the  areolar  tissue  in  it^  neighbourhood  is  iu61trated  with  inBammatory  prodocCa 
for  a  c<:)iisidera1)le  distance  from  the  wound,  and  occasionally  the  vessel  may  be 
surronnded  here  and  there  by  pus.  When  the  vein  is  exposed,  it  is  seen  to  be 
distended,  being  in  parts  dark  jmrjile,  and  in  parts  yellowish,  as  if  filled  with 
pus.  On  opening  the  vein  its  coats  are  found  to  be  swollen  and  thickened,  and 
its  lumen  tilled  with  a  thrombus  in  various  stages  of  eoflening  and  disintegra- 
tion. This  thrombus  may  extend  for  a  great  distance,  as  from  the  k*g  to  the 
groin,  its  extremity  sometimes  projecting  into  the  main  trunk  intu  which  the 
affected  vein  enters.  The  fragments  ^f  the  softeneti  thrombus  moy  thoa  be 
carried  on  into  the  circulation  as  emMi,  lodging  in  the  lnng»  and  giving  rti» 
to  secondary  ab8ce8t;e8.  In  some  cases  the  source  of  the  secondary  ">'y-hwf 
may  be  recogfuized  by  the  state  nf  the  veins.  Thus  in  caece  of  oeteomyalitit. 
the  thromboHis  of  the  main  trunk  may  romnieuce  at  the  pi.)int  ut  which  the 
veins  from  the  bune  enter  it.  In  a  case  in  which  a  patient  died  of  pywmia 
after  an  amputation  of  the  thigh  in  University  Tollege  HoHpital.  the  veina 
leading  from  the  stump  were  perfectly  healthy,  while  those  leading  fhxn  a  foal 
bed-sore  were  full  of  disintegrated  clot. 

General  Poat-Mortem  Appearanoea. — The  blood  may  be  dark  in 
c^ioiir  and  im|>orfoctly  coagulated,  &»  ia  septicemia,  but  in  the  va&t  majoftty 
of  cases  it  presents  no  naked-eye  abnormal  ap])earanoe. 

The  veiu8  uf  di.stAnt  part.s  are  (H*caf>i(inMlly  found  to  contain  «(tftcniD|r 
thrombi  similar  tu  those  <)l)serveii  at  the  Aeat  of  inflection.  In  tin*  1 10  caaea 
of  pyicmia  cullected  by  the  Committee  of  the  Pathological  ^  -  condi- 

tion was  oiiserved  in  six.  These  caaes  are  of  great  int<:re»*t  a-  ..  .  .luug  that 
the  general  infection  of  the  blood  may,  in  some  cases  at  leaat,  be  an  importADt 
factor  in  causinL'  thrombftsis  at  the  original  seat  of  infection. 

Secondary  Centrea  of  Inflammation  occurred  in  the  following  order  of 
frequency,  in  tlie  Uu  cases  reported  in  the  Transactions  of  the  PallMdopcal 
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.Society  nf  London,  Ih7:».  The  table  is  divided  into  two  columns,  A  and  B. 
A  showin&f  the  fr^iiuency  with  which  th«  secondary  inflammutiou  wa»  liinit«t] 
to  one  organ  or  tissue,  and  B  the  number  of  case*  in  which  the  special  part 
wu  affected  in  combination  with  otherit. 


A.  B  TnrUL 

Joiiiu VX  «  20 

SiibiMiUtieuutt  antt  iiitcnniMCular  Kreolor  tbitac    .        .  4  8  13 

Mit»»ole* II  I  1 

Bruises  aud  uftier  ntbcatAneous  injurit-8       ...  I  I  2 

SeroQK  menibrHDes    ...                                     .  *l  4  10 

Lang .  sa  34  67 

Uver                                          1  U  13 

Bplwn !  10  11 

Ki(lucj> 0  rt  rt 

Brain 1  '»  6 

Heart,  »tu)mtnn<;e  <jf  .         .                                                .  1  4  fi 

EuiIiK.'HnlJum         ...                           .                 .  0  I  1 

Piir«.tid  Ulaud ...  0  1  I 

The  casc«  of  inflainmation  of  semus  membraneB  do  not  inclndr  thow  in 
which  the  niisoliier  was  merely  secondary  to  abfloeflsea  in  the  or^ns  they 
oOFer.  The  relative  frequency  of  the  affection  of  the  different  membranes 
wu  as  follows :  pleuriKv,  4  :  meningitis,  8  ;  {tericanlilis,  2  ;  peritonitis,  1. 

The  Heart  is  frequently  the  seat  of  small  extravasatiuns,  which  may  lie 
foand  either  beneath  the  pericardial  or  eudoc-ardial  lining,  or  in  the  muscnlar 
8ab6tance  it«elf.  Sometimes,  thougli  not  very  otfen,  abscesses  arc  found 
situated  either  in  the  wall  or  in  the  papillary  muscles  ;  these  arc  usually  small 
collections  of  purifonn  matter,  rarely  much  lander  than  a  pea,  and  often  sar- 
n>unded  by  a  zone  of  congestion  or  haemorrhnjrc.  The  muscular  substance  is 
flabby»  and  the  lining  membrane  of  both  the  hejirt  and  the  aort«  is  usually 
more  or  less  deeply  stained  by  imbibition  of  the  colouring  matter  of  the  blood. 
Pericarditis  may  occur  independently  or  in  connection  with  metastatic  alxicesaes 
in  the  heart,  or  may  be  secondary  to  the  inflammation  of  the  pleura.  Occa- 
sionally diffuse  acute  infiammation  of  the  muscular  structure  of  the  heart  is 
found,  without  any  distinct  abscess  havinp  been  formed. 

The  Lungs  are  much  congested,  especially  at  the  {tostcrior  bases,  where  the 
tiKDc  is  friable  ;  sometimes  this  congestion  passes  into  true  pneumonia.  The 
xaoaL  important  condition  present  in  pyiemia  is  the  existence  of  mfiaMalir 
ahaesMMS,  which  may  vary  much  in  nnml»er  and  size.  The^c  are  usually 
found  Bcattt'red  over  the  surface,  and  arc  most  c<»ramon  in  the  upfter  part  of 
the  lower  lobes,  and  the  interlobular  fissure.  Their  [M>sitioa  is  indicated  by 
indnnition  and  a  slight  elevation,  to  be  felt  on  passing  the  hand  over  the 
surface  of  the  lung.  It  octraKionally  happens  that  all  stages  of  development 
of  the  "  secondary  absoosses  "  may  be  obscr>*ed  in  tlie  same  Inng.  The  earliest 
st4ige  is  merely  the  effect  of  emlwlism.  A  small  terminal  artery  having  been 
obliterated  by  an  embolus,  the  wodge-shnped  jtortion  of  lung  it  supplies  becomes 
intensely  engorged  with  blood  by  regurjritation  from  the  snrrounding  [Hirta,  or 
from  the  vessels  of  the  pleura  ;  the  walls  of  the  vessels  soften  and  htemorrhage 
into  the  Inn^c  tissue  and  air-vesicles  takes  place.  The  portion  of  the  lung 
tissue  then  presents  the  ordinary  apjiearanoe  of  so-called  pulmonary  apoplexy  ; 
it  is  dark  red  on  section,  like  damson-cheese,  airless  and  solid,  but  breaking 
down  readily  on  pressure.    The  consolidated  jmrtion  is  s|)okvn  of  as  a '*  Aamor- 
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rh(tffic  infarct  If  this  were  due  to  the  lodgment  of  an  unirritfttiD^  etnbolD*, 
the  oxtravnsiited  blood  and  the  tissnes  which  have  been  deprived  of  their  blood- 
supplj  Avoiikl  ^'I'udually  be  ikbsorbed,  leaving  r  depreftse<l  tricalrix  in  tlie  Inoj^ 
tissue.  In  pyaemia,  however,  the  emhoUis  is  infective  and  inienselv  imlating; 
consequent!}'  tfie  vessel  in  which  it  is  lodjjed  slouirhs,  and  the  mischief  extending 
to  the  Burrronnding  tissues,  the  whole  infarct  softens  and  breaks  down.  The 
products  of  this  process  soaking  away  into  the  sunxainding  lung  tiflsue  cawp 
inflammation,  with  exudation  into  the  air-vesiclea  idenlicul  in  its  (.latholo^ca) 
apjx»anmces  with  ordinary  croupous  pneumonia.  Occasionally  all  iImm 
conditions  may  be  recognized  in  une  infarct.  On  makinp  n  section  thniuirh 
it  a  gTfV  or  yellowish  tlaid  may  U'  seen  in  the  centre  ;  it  is  not  pus, 
being  produced  by  gant^renous  softening  of  the  central  parta  of  the 
infarct.  Hound  this  is  a  zniie  of  pulmonary  apoplexy  ;  then  follows  a  ptler 
solid  area,  having  the  ordinary  appearances  of  puenmonio  ettnsiilidnti(»n.  and 
round  this  ajrain  a  ^rme  of  htiwnemiji.  in  which  the  vesicles  still  contain  air. 
Afl  the  area  of  sufteuinjf  extends,  the  cavity  becomes  a  true  aliM.'efis,  LXJDtumm? 
pus  mixed  with  the  debria  of  the  tissues  of  the  lunj;,  and  the  wedge-ahapcd 
form  is  then  lost.  The  size  of  these  abscesies  varies  y:reatly,  from  lesa  thau 
that  of  a  jtea  to  two  or  three  inches  in  diameter.  The  pleurisy  which  ootsoniv 
panics,  and  in  most  cases  ri'sults  from,  the  formation  of  tlv  ■» 

veiT  severe.     The  pleural  surface  is  thickly  c<»vert'd  with  put.  ii 

Cory  lymph,  whilst  ijuantities  of  deeply  coloured  turbid  tlaid  are  uanalTv 
collected  int-^t  the  pleural  sac.  Sometimes,  though  rarely,  small  collectioM  »r 
pua  are  found  scattered  through  the  Hul>etHnce  of  the  organ  without  aflectitt}; 
its  pleural  surface,  or  giving  rise  to  any  of  the  wedge-sha|)ed  masM9  above 
described. 

The  JLiTor  frequently  ]>resents  no  abnomnil  appearaucer.  even  in  term 
cases,  where  tlie  tuugs  have  suHered  moat  markedly  ;  in  others,  again,  it  li  U» 
seat  of  many  abscesPLS,  which  olten  attain  a  very  large  siie.  These  ha*e  mad* 
the  same  character,  both  as  to  form  ami  position,  as  Uiose  in  the  lungn,  at)<I 
arc  usually  surrounded  by  a  zone  of  hiemorrhage  and  congestion.  Wlwu. 
however,  they  occur  without  any  deposits  in  the  lungs  preceding  them,  they 
may  ap)>ear  as  simple  collections  of  pu»,  having  a  more  or  Jess  hrantibod 
arrangement.  The  fonu  of  pyajmic  absce-ss  does  not  appear  to  bo  the  nsok 
of  arterial  embolism.  In  c^isi's  in  which  the  general  blood  jKiisoning  is  moff 
marked  than  the  local  etVet-ts,  the  liver  is  found  to  l)e  swollen,  it«  stniutarr 
is  soft  and  more  friable  than  usual,  and  its  colour  uniform  and  muddy. 
The  q>ithchun]  is  found  on  microscopic  examination  fn  he  «xGe«in^ 
granoJar. 

Tlie  Spleen  is  usually  large,  sofl,  very  friable,  and  ofttii  oi  wu  almrint  pulpy 
consistence.  Infarct-s  unconnected  with  the  pya?mic  stale  ar»' fr<  punt Ij  Uiti 
with  in  tins  orj;nu  ;  metastatic  abscesses  are  not,  however,  very  r<>nini..ii. 

The  Kidneys  are  almost  invariably  swollen  and  soft ;  tlie  ep^rhrliniu  i:louii}. 
excessively  gi'anuiur,  and  often  choking  the  tubules  in  irrt*gular  ma»cii.  Thcf 
are  very  frequently  congested,  and  sometimes  the  eoai  of  abscrsace  prfscDtin^ 
the  same  varieties  as  those  found  in  other  jiartA. 

Tlit^  Intestines  rartly  sufl'er,  but  abnccHscsmay  lie  found  in  the  sabnivooci 
or  snbsoroUM  areolar  tissue.  Local  peritonitis  n()L  unfre^juently  fuUowa  ifaefi^ 
mution  of  hepatic  abscsHos,  and  may  Income  very  sevore.  ^| 

Of  the  other  organs  the  Brain  is  most  aimmoidynffccted.    DifTiis«  tuppoP 
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n  is  occasionally  met  with  in  i\w  parotid  gland,  and  ia  rare  cases  abecesscs 
tre  been  observed  in  the  prostate. 

One  or  more  Joints  ciro  frequently  found  to  Ijc  swollen,  and  on  opening 
;m  n  Inrire  quantity  of  pule  yellow  or  thick,  fiakv,  and  jiuriform  fluid  escapes, 
tere  is  congestion  of  the  synovial  fringes,  with  softening  or  destruction  of 
}  Ciirtilage. 

MioKo.scx)pic  Appbarancbs  op  Tissues  and  Orqinii  is  Pyemia. — 
le  blood  in  almost  all  cases  contains  a  con.s)derai)le  excess  of  white,  with 
leficiency  of  rt«l  coi-puscles,  hut  this  condition  is  by  no  means  peculiar  to 
characteristic  nf  pymmia.  The  red  corpuscles  are  usually  unchanfred  :  but, 
jaaioually,  they  ha\e  been  observed  to  run  tojreLlier  into  iiTe^^ular  masse* 
Head  of  forming:  rouleaux.  Microscopic  orguaiems  have  frequently  been 
served  in  the  blood,  and  these  will  Ix*  more  fully  refenx'd  to  afterwards. 
The  yellowish  fluid  found  in  the  vtius  as  the  result  of  softeniujr  of  the 
rombi  dtisely  resembles  pus  in  appearance,  but  on  micruacopic  examination 
is  fonnd  in  many  oases  to  be  composed  merely  of  granular  tUbri*^  containing 

true  pusK-ells.     In  other  cases,  as  I  have  fre(piently  observed,  cells  having 
B  ordinary  appearance  of  pus-eells  are  more  or  less  abundantly  prcseut. 
The  so-called  *' secondary  deposits'*  may  in  an  early  sluge  in  like  manner 

found  not  to  contain  pus.  beiu<;  comfiosed  merely  of  gangrenous  tissnc.  In 
e  later  stages  pus  is  always  present. 

The  epithelium  of  the  liver  and  kidney  is  Qiiually  granular  and  swollen. 
Xieroacopic  Organisms. — In  almost  all  cases  of  pytemia,  micrococci  can 
tbout  difficulty  be  recogoized  in  varions  sitnutions.     Of  iheK*,  the  stapbylo- 
ccQs  pyogenic  aureus  and  the  streptoooccus  pyogenes  seem  to  be  the  moit^ 
.pjrtant. 

At  Ui*  mil  of  wf^tion  they  are  frequently  found  in  large  quantities  in  Uie 
(charges,  and  in  the  slough  that  so  frequently  covers  the  surface  of  tlie 
mnd.  They  are  always  present  in  the  fiuui  rendllht^  from  the  »ofUnuuj  of 
t  thrombi  in  the  veins.  In  the  blomi  they  are  re*'ogni»ed  with  gruii-or  diffi- 
Uvt  and  the  evidence  as  to  tlieir  presence  hiui  tieen  very  coiitliecing. 
iroughout  all  other  parts  of  the  body  they  have  lieen  observetl  in  Uif  ftttrvtent 
mh  M  t/*e  taeothdary  abscesses^  bnb  their  most  characteristic  ap[>earunce  is  Jis 
looieB  or  sooglasal  masses  blocking  the  amaller  arterioles  or  utpiilari^n.  In 
kufbrra  they  are  readily  necocnizeti  in  sections  [irepai*ed  in  tlie  ordinary 
gBwid  stained  with  logwo<Kl  or  methyl  violet.  They  form  rounded  granular 
iBses,  in  which  it  is  often  difficult  bo  recognize  the  individual  organisms 
ocpC  at  the  edge  of  the  mass.     The  veasel  is  slightly  dlstetuled  at  the  part 

winch  they  arc  lodging,  and  a  coagnlum  is  occasionally  seen  above  and 
low  the  obstruct  i<in.  Sometimes  the  wall  of  the  vessel  appears  to  have 
vcn  way,  and  the  organisms  an'  fonnd  outside  it.  In  most  specimens  no 
ange  is  observed  in  the  tissues  ar(»und  the  vessel,  but  <»c(^utionally  inflam- 
ktory  exudation  has  taken  place,  and  the  group  of  micrococci  seems  to  form 
^bltre  of  a  commencing  abscess.     These  colonies  of  Uiicrooocci  are  found 

die  Umpliatic  glands  nearest  t4:i  the  seat  of  infection,  in  tite  liver,  heart,, 
yn»id  b'Hly,  und  with  cAfM-riul  frequency  in  the  tuft.«  uf  vessels  in  the  Malpighianr 
dire  of  the  kidney.     The  accompanying  dmwings  (Figs.    iM7,   MH,   Sl'.t) 
pied  from  the  Transactions  of  the  Pathological  Sobriety  of  London,  lw7'.»,  and 
>m   Koch's  work  on  Infective  Proceases  in  Wonnds,  show  very  clearly  the 
BMfanocfl  presented  by  the  micrococci  in  pysemia. 
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General  Pathology. — Oa  contrasting  the  eymptouiB  aiid  the  fHi4t'tnort^m 
appearances  just  descrii>e(l  with  those  oltsurved  in  tlu:  diseases  uxpfriiut^nifcUy 
producwl  in  aniuialtt  (ere  p.  iUiM),  It  will  be  seen  that  they  closely  r«jh'ml>le,  (f 
they  are  not  identical,  with  titcm.  In  those  cases  in  which  a  soften iut;  tlmjmhtu 
is  found  in  avein.and  i  he  secondary  abscesses  in  the  lun2;8  only,  f'  '    imt» 

are  identical  with  those  obtained  by  injectinij  putrid  mutter  coai;-  ursp 

solid  particles  in  suspension  int/O  the  veins  of  nn  animal.  In  other  caiu^  the 
disseminated  abscesses,  with  ca])iliary  thrombosis  and  the  distribution  of  coio- 
ni^  of  microscopic  or^nituns  throughout  the  system,  closely  roseuibUr  Uiu 
results  obtained  by  Koch  from  tho  injection  of  putrid  fluids  bentAth  tbe  nkin 


Fig.  S4T.  —A  <Hilou]r  of  lulLTOfoctil  lylns  tfiiou^t  Uio  tnavtrDUr  Abrm  «f  Ihtt  ImbiI, 
(Kruni  IWh.  bWk'.  TniM.  I«7ii.) 


of  a  rabbit.     In  the  human  subject  the  conditions  under  which  the  disettr 
arises  also  (rlosely  resemble  those  obtained  experimentally  in  animals. 

The  thrombosis  which  is  so  freijnent  u  precursor  of  pyitMuia  is  pr*'dispoied 
to  by  all  those  conditions  which  favour  thrombosis  in  geueral  t;«ee  Diseuesnf 
Veins),  but  it  is  usnully  determined  in  one  of  two  ways.  lu  many  catMAO 
unhealthy  diffuse  inflammation  spreads  upwards  from  the  wound  in  the  areolar 
tissue  Burronndinu:  the  vein.  Thia  periphlebitis  leads  to  the  inflammation  ^'f 
the  coats  of  the  vessel  followed  by  coa<;ulation  of  the  contained  blo'HL  Thr 
clot  becoming  impregnated  with  the  products  of  the  unhealthy  inflanimatinii. 

aotleus  and  becomes  disintegrated.      In  <>ChrT 

cases,  the  thrombus  forms  in  the  vein  either  in 

consequence   of  its  having  boen   divided  and 

lipitured,  or  from  death  of  the  Ussih«   from 

which  it  derives  its  blood,  as  in  necr     -    '  '  ••■at. 

If  under  these  circumsl-anc^s  the  ..  1  of 

the  thrombus  becomes  exposed  to  septic 

as  in  u  foul  wound,  the  clot  deoompotet 

disintegrates.       The   presence    of  the 

posing  clot  causes   inf1amni:ition  of  Ukr 

and  an  extension  of  the  thrombus;    the 

clot  in  its  turn  decomposes,  and  thus  the  proccv 

extends   up  the  vein   almost  indefinitely.     lit 

whichever  way  the  spreading  thrombo«is  ukci 

place,  it  may  continue  to  exteiM  till  it  nMchoi  ft 

point  at  which  the  affected  vessel  joins  another  large  trunk,  when  the  mfttmA 

frftgments  may  be  washed  on  into  the  ciroolntion,  and  cause  the  effeota  alrcaily 

de8crit>ed  wherever  they  lodge. 

In  some  rare  cases  the  cavity  of  ii  foul  abscess  may  open  directly  inio  a 
large  vein  by  ulceration  of  the  wall. 


kr  TM^I 

be  new  V 


Tip  MS.— Cukmy  of  mien»rocci,  ttnm  a 
fympliatlr  jilaod. 
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In  those  cases  in  which  decomposinp  di&chiin^'e»  are  pent  up  in  a  deep 
woand,  ihe  conditions  art*  essentially  aimlojrouB  tn  th(«e  which  exist  when 
jmtrid  fliiidK  nrr  injected  l^enealh  the  skin,  as  in  Koch's  experiineut«. 

The  explanation  of  the  patliology  of  pjajniia  may  therefrtre  Iv  fairly  scmghi 
ID  the  experiroontal  iuvcstipitions  whirh  have  already  l_>ecn  lifscrilied.  That 
in  all  cases  a  true  infective  process  is  developed  in  which  a  «.pecific  poison 
enters  the  blood  and  multipliefi  in  it  is  not  proved.  In  some  ciises.  in  which 
the  secondary  atiscesses  are  limited  lo  tlie  innirs,  ii  is  jHTSsihle  to  explain 
all  the  phenomena  by  supjKjsin^  that  the  fni^^raeut**  of  a  putrid  clot  enter  the 
blood-stream,  and  lodging  in  the  lun^,  caus«  a  number  of  embolic  absCMBoe 
'hich  may  prove  fatjil  without  any  j,'eueral  infection  of  the  blood. 

ViKiKTiEs  OF  Py.emia. — In  the  preceding  pages  a  deecriptiou  has  been 
'Ktvcii  of  th«  general  symptoms  and  ^Mfst-marUm  appeamnoes  of  pyaemia.    The 


■MicrocfKvl.  |>lii..     .   .       .11  I'fiuit  liin^  vtfrloti*  In  Utf  itaiM^nUr  nhr*  of  th»  hf«n, 
Tfce  UnciM  «niiiti.i  mv  iiinlinit«il  «lth  liilUinuialory  cxwUUon.    (Kuch.) 


i 


^  however,  does  not  always  run  the  same  coarse,  and  a  hw  definite 
ties  may  \yc.  mentioned. 
Acuta  PyBmiA. — In  this  form  tlie  rigora  are  well  marked,  the  fever  in  high, 
ndury  iibs^'cs^es  form  carly»  and  almost  invariably  afVect  the  viscera  ;  death 
\t\tni'i'  UKiially  lx*fore  the  tenth  day.     Acute  jiyn^mia  iH  found  after  death 
to  be  iilmoet  constantly  associated  with  softening  thrombi  in  the  veins,  and 
embolic  abscesses.     It  is  most  common  after  operations  or  injuries  involving 
e  iMnes,  as  amputations  or  compound  fractun^,  and  iiji  fre(|ucntly  preceded  by 
ptio   osteomyelitis.     It  i8  invariably  fatal.     The  part  taken  by  embolism  in 
he  pnxluctiou  of  the  secondary  aliecesaefl  is  often  so  evident  in  this  form  that 
it  huj?  U'cn  <les<:rilxHi  as  nnbolic  ptjirmia. 

Chronic  TjmmUk. — In  this  form  of  the  disease  the  fever  is  less  intense  ; 

ere  may  be  but  a  single  rigor,  but  occiiHionally  it  may  be  repeated  frequently 

thn>ughout  the  (rase.     The  secondury  intlammalions  affect  chiefly  the  fiubou- 

caneous  (;ellular  tissue  and  the  joints,  and  occasionally  the  pleara,  the  visouia 

ot  being  affected.    Sometimes  the  secondary  absoesses  appear  at  points  ex- 


986 


SEPTIC. f:MI A    AXD    n\EMIA. 


{Ktaed  to  pressure,  ns  the  fthonlders,  the  elbows,  or  the  back  ;  in  other  4Hi 
Bapimratiim  takes  place  in  subcutuneous  injuries,  hs  hrnines  or  ftimpW  (Vadart? 
Thi.-  paticDt  may  linger  on  for  weckn,  nnd  finally  die  of  ejclmiistiun  %  or 
recovery  may  take  place,  leaving  hiio  in  shattered  healtli.  with  pcrbapn  one 
more  joints  firmly  ankyloHod.     Chronic  pymtnia  is  niost  freqii-  ^ 

afU-r  injuriesj  of  the  soft  piirta,  es[>erijilly  the  jrenito-urumry  •  'i 

constitutes  a  not  uncommon  form  of  pner|>eral  fever.     It  ha«  b<^n  known 
follow  •jonorrhcea,  and  is  allied  to  some  forms  of  **  gonorrbcejiJ    rheomnlitm.' 
JHhiHild  the  patient  die,  as  a  nile  no  softeninjr  thrombi  are  found  in  the  veiniL 

Umbilical  Pyttnua  is  a  name  which  hns  sonierime.a  Iven  eri^cn  ^  n 

nf  the  distiiw  (fccurring  in  infants  from  thrombrwia  of  the  umbilical  \       ,       ii 
nubftfquent  sotteninfj  of  the  clot. 

Fymnia  without  an  Open  Wound. — This  may  (K-cnr  as  the  rtmuU 
ulcerations  of  the  alinientiiry  canal,  as  in  typhoid  fever  or  dyHcutcry,  or  ■ 
con>iei|uencc  of  some  infective  intiammatiou  of  a  deep  part.  A  trcticral  feliri 
disease  with  rigors  and  the  formation  of  metastatic  absceMCA  has  alao  t 
observed  as  a  complication  i»f  gonorrhoea.  Perha|»8  the  m<»«t  commou  exampU 
of  pyaemia  from  a  subcutaneous  inflauinmtion  is  the  form  tiiat  so  frequratly 
foUow.s  acute  necrosis  of  bones  in  cbildi*en.  This  is  au  acute  infe<rtivc  infiam* 
mation  terminating  rapidly  in  the  formation  of  pus  beneath  the  [leriosUnm. 
It  is  very  fre(jucntly  compUcaied  by  tbrombitsia  of  ibe  veins  Icadinp  from  tbc 
l>one,  and  subHequent  softening  of  the  thrombi  ami  finl)oli8m.  The  embnl 
are  impregnated  with  the  infective  products  of  the  lucid  inMammation.  an< 
wherever  they  lodge  they  give  rise  to  al>8cesses.  The  stapbyloc*icca»  a 
(p.  :^4.S),  is  always  found  in  these  cBseft,and  its  presence  lias  bei'n  dcmoDiitni«4 
in  the  secondary  abiicesses  as  well  as  in  the  primary. 

Idiopathic  Fynmia  is  a  term   applied  to  those  rare  casm  in  which  ti 
flviiiptonis  duriiijt;  life  and  the  post-mortem  apjieanaioes  are  tlujae  of  pJVDU^ 
and  yet  no  lot^I  source  of  infection  can  be  found. 

Mixed  forma  of  Pyaemia  and  Septicamia.^ — ^Altbongb  ihcae 
have  Wn  described  Rf|mnir<iy,  it  must  not,  tu*  BnpiK»sed  that  thtjr  are  ain|> 
met  with  in  actual  Trractice  distinct  from  eucti  other.  In  niopt  auM  M 
)>ya?mia  the  patient  sufTcrs  at  the  same  time  moa*  or  less  aeveivly  from  wetf^ 
poisoning' ;  the  early  blood-staining^  the  soft  and  swollen  spleen,  the  sabwrt>0)^ 
petechia,  and  the  other  characteristic  signs  of  that  condition  form  pDmiocsl 
features  at  the  ;'o;$^mc>r/<>m  examination.  In  other  wisi-s,  with  the  cK^ptit'Si 
of  an  unhealthy  wound,  a  softcnink:  thrombus  in  the  vein,  and  some  so 
infarcts  in  the  luni^,  the  poHt-morftm  appt-aniTicea  may  l»e  those  of  a 
body.  Hetween  these  extremi*^  every  variety  may  Ixr  met  with.  It  is  this  itui 
has  led  some  Surgeons  to  the  eonclasion  that  septiccemia  ami  pyaemia  ar^ 
mere  modifications  of  a  single  process. 

PuotiKosis. — The  prognosis  in  pyasmia  is  always  ba<l.  When  active  atOJ'' 
pyaemia  has  fairly  set  in,  recovery  rarely,  if  ever,  takes  plarc,  the  patient  osoaUj 
dying  U^twceu  the  fourth  and  the  twulftli  days.  One  ijr  two  rigors  tuajixcv, 
an<l  yet  tliL*  patient  may  recover.  Each  repetition  of  I  he  attack  addM  to  the  grraritv 
of  the  case,  In  fact,  the  rapidity  of  the  fatal  termination  in  any  gnen  i^a^' 
will  generally  correspond  to  the  frequency  of  the  rigors  and  their  seventy. 

When  the  pyeemic  attack  is  from  the  first  snbaciiU' or  chronic,  it  miyl* 
recovered  from,  after  prolonged  ilhiCKS,  the  formation  of  utmien>ua  rir  larV* 
alwf'easct),  and  great  and  continued  dislurbauce  of  the  guncral  '"''*•  ^ 
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lew  active  and  acute  forms  of  pyicmia,  thi'  joints  iirc  Bpecially  liable  to 
ioation,  more  {mrLiciiiurly  the  knoe,  and  elbow.     l)estructive  suppuration 
may  be  Rot  np  in  the  joint*  and  loas  or  permanent  impairineDt  of  ulilitj  of  the 
^liinlj  will  bo  tlic  inevitablu  result. 

^h    Diagnosis. — The  diagnoei&of  pyaemia  re<|uires  to  be  made  : — 1,  from  ordi- 
^nary  Surfrical  Fever,  the  Inflammatorv  Fever  Avhich  at'companics  woundK  aud 
Injurieti,  and  Typhoid  Fever  ;  2,  fn»m  Ague  ;  .S.  from  KhcnmatiBm  ;   I,  from 
Septicremi;!, 

I.  The  Diagnosis  from  ordinary  Surgical  Inflammatory  Fever  and 
Typhoid  Fever  is  imuiilly  sutHriently  eji*y,  the  conrse  of  these  fevers  being 
nnbroktn  by  severe  ri^urs,  by  sudden  ttuctuat-ion-s  of  temperature,  or  by  sweats. 

I  All  ordinary  fever  may  bo  ushered  in  by  a  riijor  ;  but  this  is  seldom  so  intense 
as  that  which  mark.'*  pyiemia,  and  certainly  dws  not  recur  durin.?  the  attack. 
The  reraperature  also  in  ordinary  fevers  is  more  uniform.  It  is  not  marked 
by  thoee  sudden  exacerbations,  followed  by  equally  rapid  declines.  Unit  are  so 
characteristic  of  pyaemia. 
2.  From  A^e  the  diac^nosis  would  not  be  easy  in  the  earlier  Btaf[;es,  if  tlie 
patient  had  been  exposed  ti>  malarial  influeaoes,  and  was  at  the  same  time 
coffering  from  surgical  fevor  re?iultin>r  from  u  wound,  as  then  the  chanieteristic 
festore  of  intermittent  fever,  the  prolonge<l  [period  of  normal  temperature 
^between  the  rigors,  will  be  wanting.  Thus  in  a  person  injured  whilst  living 
Bin  a  swampy  country,  there  may  be  much  doubt  as  to  the  nature  of  the 
B  attack  :  but  in  large  towns,  the  geikeral  absence  of  ague  and  the  obvious 
^^•orgical  cause  of  the  pyaemia  will  render  the  diagaosis  more  easy.  In  the 
BHater  stages,  the  si^nis  of  8riii.'utar  iniiammatioD  and  suppuration,  the  secondary 
^*  Tiflcenil  and  areolar  abscesses,  will  all  tend  to  clear  up  the  diatrntisiB.  In  any 
doubtful  case  a  chart  should  bo  nuide  of  the  temperature,  when  the  regular 
K  periodicity  of  the  attatikH  in  ague  will  l>e  very  apparent  if  that  disease  is  pn;scnt. 
B  *^-  From  Rhenmatism  it  is  easy  U*  makethediagntjt^isof  pyuemia,  provided 
the  rci'.urrent  rigor  and  other  early  gymptoms  have  been  well  marked.  IJut  if 
these  have  been  somewhat  ol)ficure,  and  if  the  secondary  ortirnlar  implication 
be  early  deTelo|*ed,  there  may  bo  some  diftionlty  in  determining  the  nature  of 
the  disease.  But,  independently  of  the  rt^mrnMit  rigor,  the  trreat  prostration. 
the  early  supervention  nfaUmic  8ymi>U)ms,  aud  the  local  centres  of  suppura- 
tion, xvill  establish  the  true  nature  of  the  disease.  Moreover,  the  tem[iorature 
of  rheumatic  fever  does  not  show  the  excriiordinury  variations  seen  in  pyiemia  ; 
and  the  sweating  in  rheumatism  is  continuous,  and  not  merely  the  sequence 
of  a  rigor.  In  pyiemia  the  tongue  is  usually  dry,  and  perhaps  brown,  and 
never  preftonu  the  creamy  white  fur  characteristic  of  rheumatiam.  The  smell 
of  the  fuitieiit  is  sweet  or  **sacc!barine  *'  in  pyaemia,  while  in  rheumatism  it  is 
iour.  and  quite  <lisiinctive. 

4.  From  Beptio  Poisoning  unil  Septie  Zafeotion  it  is  not  always  poasible 
tu  make  the  diagnosis.  In  fact^a^  beOue  stated,  pya'mis  is  in  the  majority  of 
oaaeg  more  or  less  oomplicat«Ml  by  sefitie  (>oiH(>nitig.  in  septic  infei?tion  the 
acnle  symptoms,  the  single  rigor,  the  murkest  si^ns  of  blood  change,  such  ae 
the  icteric  tint,  the  dy-^puoea,  and  the  early  insensibility  together  with  the 
ah»enoc  of  secondary  iutiammations,  may  serve  to  determine  the  nature  of  the 
case  ;  but  in  many  cases  the  diagnosis  is  almost  imfto^silile  during  life. 
Tkkatmknt. — The  /V//'-*«/iiv  TrMiment  is  fjotal^nA  ihntral, 
n'he  Local  Preventive  Treatment  consists  in  preventing  the  aocumnla- 
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tiou  of  ilecompoaing  discharges  in  the  ctivitics  of  wnands  or  ftl>fw:^(«eft.  Thk 
IB  carried  oat,  first  by  properly  draining'  the  cavity  in  such  a  way  that  an 
ifcccumiilation  i)f  di*t:ouiposiil)le  mntUir  i«  im|x)itfibi<%  lutd  socoudly  by  <  '' 
antisejitic  ugonls  in  tlii;  dreKsiu^;  in  Hiit'li  a  way  as  to  prt'Vi-iit  oven  tfn- 
trace  of  putrufactivi.^  change  in  thi*  flist^hurges.  It  is  ovidvnt  that  tn  miuiy 
operations  about  the  throat,  at'tuni,  and  genito-iirinary  organs  th(.>»e  pnuciiilci 
cannot  lie  fully  carried  out.  In  certain  specific  inflammatioDs,  as  Id  ixife<livc 
endocarditis,  or  acute*  necTOsis  of  Imnt',  the  inflainiuatory  pi.  ' 
infective  properties   independently  of   any  contamination  from  rnal 

air  :  and  if  they  enter  the  blood-stream  they  may  gix'c  rise  to  emtmlssm  of 
distant  parts  with  softening  of  tlie  infarcts  and  suppuration  aronnd  tboB. 
Pyajraia  cannot,  therefore,  l»e  entirely  hauished  from  surgical  practice,  hot 
cau  be  limited  to  a  few  exceptional  c4Uiea.  The  experienc*!  of  Lister,  and 
all  Sur<;eous  who  have  adojited  the  antiseptic  treatment  of  wounds,  has  aho' 
beyond  a  doubt  that  in  all  such  cases  as  amputations,  excisione  of  jointJi* 
recent  comp<»und  fi*acture»,  removal  of  tumours,  and  the  like,  pyjiMniw  vnu  4n<1 
should  lie  entirely  excluded,  even  in  hospital  practica 

The  General  ICeans  for  the  Prevention  of  TymmiA  •  i.si 
scrupulous  attention  in  those  hygienic  measuivs  \\hi«h  have  l»t*rn  dc 
in  the  earlier  chapters  of  this  work  ;  and  above  alt  to  a  canffu!  avotda: 
overrrowdmg.  Overcrowding  is,  however,  a  relative  term.  If.  as  mnst 
hapjicn  in  military  practice,  efficient  antiseptic  treatment  i«  im 
pyemia  is  certain  to  break  out  if  but  a  small  nural»er  of  patients  are  i 
latcd  in  a  limited  area  :  on  the  other  hand  if  decomposition  of  the  di 
can  be  prevented,  a  larger  number  may  be  treated  in  tl»e  same  space  withcmt 
danger.  No  wise  Surgeon  would,  however,  on  this  account  neglect  the  irell- 
known  laws  as  to  cubic  space,  free  ventilation,  and  general  cleanliDeBa,  rdyisg 
solely  on  antiseptics  to  prevent  contamination  of  the  air.  It  has  already  beee 
pointed  out  in  the  early  chapters  of  this  work,  that  although  pntnd 
charges  are  the  most  dangerous  and  most  powerfnl  source  of  contaminatioiiof 
the  atmosphere  of  a  surgicid  ward,  the  products  of  respiration  end  Ibe 
accnmulation  of  excreta  will  of  themselves  8<i  vitiate  the  air  aa  to  impair 
health  and  lower  the  vitality  of  those  that  breathe  it ;  and  thus  ddj^ 
healing  of  wfiunds  and  favour  the  development  of  infective  diaenaes* 

A  Curative  Treatment  of  pytcmia  can  scarcely  bo  said  to  exist.  It  doelK- 
less  bap(>eus  that  patients  oocasiimally  i^oover  from  this  disease,  even  after  thr 
formation  of  ditt'use  abscesses  ;  but  such  a  result  must  be  looked  upon  ai  a 
happy  exception  to  its  commonly  fatal  termination,  rather  than  as  the  mflU 
of  any  special  mr^ie  of  treatment.  The  only  treatment  that  h<^UU  oat  any 
hope  of  succe&e  appears  to  me  to  be  the  stimulating  and  tonic  one,  oomiiliaf 
of  alcoholic  stimulant-s,  tonii's,  and  liquid  nourishment.  I  have  certainly  bkb 
recovery  follow,  in  some  cases,  the  administration  of  large  dotes  of  i|aioinf . 
five  grains  being  given  every  third  or  fourth  hour.  Among  miujy  nthers,  I 
may  mention  a  very  serious  case  of  pyiemia  following  amputation  of  tho  ano. 
and  iK'iH)nipani<*d  not  only  by  all  the  symptoms  of  that  discsso  in  a  ven 
marked  degree  but  by  pleuritic  cffusiou,  swelling  and  tendemcas  over  one  hip. 
and  secondary  hasmorrhage  from  the  stump,  which  recovered  aodor  the  t<>iuf 
and  stimulating  plan  of  treatment.  The  quinine  ap|>ean  to  check  Ui«  ngon 
nud  to  reduce  the  temperature.  In  some  cases  I  have  adminietirrrd  ciilon*' 
of  potash  lai^ly  (5  ij.  to  5  iv.  in  the  day),  in  addition  to  the  qtdnine  aaii 
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wine,  with  apparent  benefit.  If  the  depression  be  very  g^-crtt,  carl>onnte  of 
ammonia  in  five  or  even  ten  grain  doft<:'«  may  be  ^'ven  ;  mioh  flnid  nonrishriicnt 
as  the  patient  will  take,  with  a  liberal  allowantx'  of  alcohol,  wine  or  porter, 
being  also  administered.  In  addition  to  this  medicinal  treatment,  hygienic 
measures  must  be  put  in  force.  The  patient  should  throughout  be  placed 
in  an  airy  and  Wfll-ventiiated  apartment,  and  all  iiygienic  rules  cftrefully 
attended  to. 

Aa  abscesses  form,  they  must  lx>  freely  opened.  This  should  be  done  with 
SDtiaeptic  precautions,  as  the  pus  in  the  serondary  abscesses  is  not  in  a  state 
of  putrefaction,  and  the  patient's  condition  will  be  greatly  aggnivated  if  it  be 
allowed  to  decompose.  In  case's  arising  as  the  consequence  of  septic  <i8teo- 
myelitis  following  amputations  or  compound  fractnres,  removal  of  the  limb  at 
the  next  joint  above  the  affected  bone  has  been  recommended  and  successfully 
practised  by  Joseph  FayrtT,  even  after  one  or  more  well  marked  rigors. 

If  convaleMcenee  take  place,  the  patient  will  recover  slowly.  The  rigors  and 
flweiits  will  gradually  become  less  frequent  ;  the  appetite  will  improve  i  the 
nountenance  will  lose  its  anxious  expression,  and  the  skin  its  unhealthy  line. 
Bat  strength  returns  slowly.  The  disease  may  assume  a  relapsing  chanitter. 
Ureat  caution,  therefore,  is  necessary  before  a  patient  can  be  prontmncetl  safe. 
Even  after  recovery  he  will  c^mtinue  pale  and  waste*!  ;  energy  is  lost  ;  nutrition 
is  impaired  ;  and  at  a  more  remote  period  some  low  form  of  disease,  as  phthiaia 
or  albuminuria^  may  prove  fatal.  These  evils  are  best  prevented  by  a  course 
of  sulphurous  mineral  water,  foUowed  by  a  long  sea-royuge. 

H  Tetanus  is  an  infective  disease  due  to  the  pre-senoe  of  fttpeeific  vims  in  the 
H  body.  It  is  characterized  by  painful  and  continued  sj^asms  of  the  voluntary 
W  muscles,  alternatiug   with   incomplete   relaxation,  and  it  usnally   terminates 

faUlly. 
M  CaiUMB  of  Totaima. — The  causes  of  tetanus  are  :  first,  the  e^n^ntiaf  rattse, 
H  the  virus  or  (H>nta<;iiim  ;  and  secondly,  the  jn^fdittpoairiff  catae^,  including  sucli 
^Llooal  and  grmml  conditinns  ivs  predispose  the  patient  to  receive  the  virus. 
^f  '  Vhe  Eaaential  Caaae  of  tetauus  is  a  small  rod-i^haped  organism — tbe 
H  Bofifiua  ietanu  This  is  rather  longer  than  the  bacillus  of  mouse  septictumia  : 
B  apore  formation  Utkes  plw^  at  one  extremity  of  tbe  rod  and  thus  the  organism 
H  aasumes  a  chanictcristic  "  drum*stick"  shape.    The  bacillns  is  anac^robic  and 

its  spores  are  very  resistant  to  high  temf)eratures. 

I  Tlje  firet  evidence  of  the  infective  nature  of  tetanus  was  obtained  in  I8H4 

H  by  f*arle  and  Kattont'  from  a  patient  who  died  of  that  disease?  originating 

™  firom    a    Ruppuriiting    acnt'    pustule.       They    removed    the    inflamed    area 

immediately  after  ileath,  and  having  8quei^£e<l  the  fluid  from  it  and  diluted  it 

with  BteriliKod  water  lnjeote<1  tbe  emulnion  so  prepared  beneath  the  skin  in 

iwelvu  rabbits.     Eleven  of  these  died  of  undoubtefl  ti'lunns.     The  bl(H.»d  of 

•  the  dc]ul  Huimals  failed  to  induce  the  disease  when  injecte<l  into  ntlKrs,  but 
pieoes  of  the  sctjitic  nerve,  into  the  aheath  of  which  the  emulsion  had  L>een 
introduced  in  four  instantM^s,  were  found,  when  crushed  np  in  water  and  in- 
jected, to  give  ritM.'  to  t<*unns.  In  tht*  flame  year  Xiwilaier,  while  making 
obaoryftlioos  on  the  biicilti  of  earth,  ifccoidm tally  foimd  that  in  a  considerable 
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number  of  c»gcs  the  subcutaneoas  injection  of  ewth  in  rabbiU,  mio«VM 
Gfuinea-pigs  was  followed    bj   a   fat^il   dieease   exactly   reftemblin^r    teUnDbl 
WlK-nevcr  this  Dccurred  there  was  ]>rc«ent  in  the  tisfues,  with  other  orgBaianuiJ 
a  fine  and  very  small  bacillns.     Further  observations  shoved  that  pn»  fhnvH 
the   Beat  of   inoculation   produced   the  same  disease  in  otiter  animals,  and  ~ 
rontained  the  organistn.     It  was  8ul«eqaentty  cultivated  nn  nAgulalfid  nenmi 
and  inoculated  with  positive  results.     Dogs  were  not  afTecied  by  Um  virDnfl 
In  li^8t;  Hoscnbach  communicated  a  disease  exactly  resembling  tcU&M  t(>  H 
rabbits  by  inocuiatinp  them  with  matter  taken  from  the  edge  of  the  sor©  in  i 
case  of  frost-bite,  which  temiinated  fatally  from   acute   tctanoa.      Id  tV 
diseafied  tissnos  he  found,  amongst  other  organisms,  a  very  tine  bacillns  exactir 
resembling   that  described   by  Nicolaier.     He  obtained  cnlttratiout  of  th» 
almf>st  pnre,  l>eing  contaminated  only  by  a  septic  Villus  which  tviuW  d«  he 
separated,  and  with  this  cultivation  be  uniformly  obtained  positive  rvsnUn  cio 
inocnlatinp  rabbits. 

KitusuLo  tirtit  obtained  the  bacillns  in  a  pure  state.  Cultivations  from  tlw 
pus  of  a  tetanic  patient  were  made  in  nn  atmosphere  of  hydropni,  in  whicb 
only  anaen>l»ic  organisras  could  grow.  By  then  exposing  the  mixed  rultUTB  lo 
a  teni[»erature  of  HO  C.  the  bacillus  tetaui  which  had  already  formed  •jwrei 
snrvived,  whilst  the  other  organisms  with  which  the  cultivation  was  cofltttb*- 
natcd  were  destroyed. 

Predisposing  Causes. — TetAnnn  is  in  the  great  majority  of  caas 
Xraom&tic  in  origin,  aud  undoubtedly  the  most  imf»ortant  Uicnl  cause  is  Us 
frrf.%piice  of  a  wound,  by  which  the  specific  virus  enters  the  l»ody.  From  wbil 
has  been  naid  above  it  is  clear  that  a  wound  contaminated  with  soil  is  csprciaQf 
liable  to  be  infected,  and  thus  the  truth  of  the  popular  l>elief  that  ietaDttli 
more  likely  to  follow  wonnds  of  the  hands  and  feet,  and  more  especially  of  ik 
ball  of  the  thumb  and  <if  the  great  toe,  ran  n^adily  lie  understood.  AhlMflgll 
(his  may  be  true  of  the  wonnds  common  in  civil  life,  the  slatistics  of  Uv 
Ameriean  war  fhow  that  wounds  of  the  hands  and  feet  are  not  mors  10^ 
|tor(ant  in  this  respect  than  similarly  contaminated  wounds  in  other  pMll«f 
the  body.  Of  -JuS  eases,  I'l  f<jllowed  wounds  of  the  head  or  ne«ck,  jf*  of  ifc 
trunk,  i.S7  of  the  upper  extremity,  and  292  of  the  lower.  Of  the  137  wobb* 
nf  die  upper  limb  which  were  followed  by  tctanns,  MG  wen;  above  ihs  wriiti 
Uid  of  the  21>2  of  the  lower  extremity,  only  h"^  were  of  the  foot. 
W-  In  the  majority  of  cases  the  wound  is  punctured,  contused  or  lt>gilri« 
more  rarely  Jncist><l.  In  one  recorded  case  a  man  playing  in  a  bowUn^-sD^ 
ran  a  splinter  of  wood  under  his  finger  nail ;  he  died  of  tctancs,  and  ta^ 
meuts  of  wood  from  the  floor  gave  fatal  tetanus  to  mice  when  introdlMid 
beneath  the  skin.  In  another  intttance  a  l>oy  wounded  big  foot  in  a  ]ibifgnni 
and  died  of  tetanus  ;  earth  from  the  playground  pnMhiced  Ustanns  in  rsMli. 
The  poisoned  arrows  of  some  savage  tribes  undoubte<lly  eontajn  Um  rimsi^ 
tetanus  and  cause  death  preceded  by  convulsions. 

Tetanus  in  rare  cases  follows  the  riean-cut  wounds  made  in  smpcal  ofMrstioak.- 
thuB,  it  has  licen  known  to  follotv  rcmoral  of  the  brBSSt,  ovwrioUmaj,  amp^ 
lation,  ligature  nf  the  larger  arteries,  aud  the  of>eraiion  for  bcmiiL  Thft 
minor  surgical  ofierations  also  are  not   free   from    i '  of  thii 

dangerons  complication.     U  tuis  been  observed  after  '.  .  t or  irtali 

in  ano,  the  ligature  of  piles  and  vnricoeele,  and  ttie  renooval  of  naani  polypi.  I 
have  seen  a  fatal  case  resulting  even  from  the  establishment  of  an  isrk;  ad 
bnrns  are  occasionAlly  followed  by  tetanus.     It  has  al«o  been  known  lo  AOoirt^ 
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U^tnn?   <if  the   nmbilical  conl   in  infants,  and  even  tho  atcrine  irritAtitm 
follovviuff  abortion. 

Tetanus  rniiy  be  iK'wisioricd  by  injuries  that  do  not  jjive  rise  tjct  tiroach  «f 
surface  :  thus  I  bnvo  known  it  wx^ur  in  a  cbihi  \\'\\\v\\  nofi  suddenly  tlirown 
J^ivro  upon  its  back  by  another  at  play,  in  a  girl  from  a  boy  jumping  on  to  her 
hack,  and  in  a  Ind  by  another  strikiue:  him  on  the  back  by  running  a  wheel- 
barrow at  him  ;  and  Reid  mentiuns  a  case  produced  by  the  stroke  of  u  whip : 
bnt  io  the  great  majority  of  cases,  it  is  directly  occasioned  by  a  trourul  of 
Kome  kind. 

It  is  alHo  stated  that  the  disease  may  tmso  from  other  causes  besides  injuries 
occaj^ionin^  the  Idiopathic  form  of  tetanus :  thus,  for  instance,  it  haa  been 
<aid  to  have  been  due  to  exposure  to  cold  and  wet. 

Tetanus  ir.ay  occur  at  all  n^/fs,  from  the  earliest  infancy  to  an  udvanoMl 
period  of  life.  In  hot  cliniatcs  it  is  common  amongst  newly-born  mlunts,  in 
the  form  of  Trismus  Neonatorum.  In  this  country  it  rarely  (Xjcnrs  at  tbia 
very  early  period  of  life,  but  is  most  common  in  young  adults.  I  have  moat 
frequently  observed  it  between  the  ages  of  IG  and  25,  and  af^er  that  in  old 
people  ;  but  it  may  ni'cur  at  any  jieriod  of  life.  It  is  far  mort:-  common 
amongst  maU^  than  females — in  the  pro]>ortion  of  about  fonr  to  one.  .^wi^oti 
of  Ute  tjmr  seems  to  exercisi;  little  influcnoe  over  it.  It  occnrs  in  all  states  of 
the  atmosphere,  and  at  all  periods  of  the  year  ;  but  is  ocrtainly  most  common 
^vhen  the  weather  is  suddenly  changeable— alternating  from  heat  to  cohl. 
Indeed,  long  esposure  tu  cold  and  wet.  more  particularly  after  the  boily  has 
been  beat4*d,  is  said  to  Ix*  the  most  common  cause  of  tetanus  when  it  t>ccurs 
independently  of  surgical  injury,  and  is  a  frequent  predispusiag  cause  in 
petvons  who  have  been  wounded. 

Tetanus  may  occur  in  all  conslUnttons ;  it  is  especially  apt,  however,  t<i  *Kxur 
in  feeble  and  debilitated  individuals,  and,  indeed,  may  be  looked  upon  as  « 
disease  of  debility.  When  it  occurs  in  persons  who  are  otherwise  strong  and 
in  the  prime  of  life,  it  will  usually  lie  fonnd  that  they  have  been  exposed  to 
caoaes  of  dcprcssitm  atfcctint;  the  nervous  system.  In  tropical  elimatM^  aa  in 
aomo  of  the  M'est  India  Islands,  and  amongst  the  marshal  of  Cayenne,  it 
oocun  with  |ieculiar  frequency,  and  after  the  most  trifling  Horatchbs  fir 
pandarofi.  Poland  states  that  the  mortality  from  it  is  in  Londuri  *025  |>cr 
o«nt.,  whereas  in  Bombay  it  causes  'Zh  per  cent,  uf  thti  tutal  deuths.  It  is 
iDtcrcsting  to  observe,  that  the  natives  of  hot  climates  are  far  moit;  liable  to 
this  diNase  than  Europeans  resident  there.  In  the  American  Civil  War, 
3*1  per  cent,  of  the  cases  occurred  amongst  the  negro  troops,  who  furnishefl 
only  2*7  per  cent,  of  the  total  numtier  of  wounds. 

In  miUtunj  prartice  U-tanus  is  of  common  wcurrence.  Its  fre*]uen<"y  varies 
much  in  different  campaigns  and  under  different  circamstances,  especially  of 
iBiaon  and  climate.  In  the  Peninsular  War,  it  was  estimated  to  iKx^ur  in  the 
proportion  of  about  one  case  m  every  200  woundwl  :  in  tha  Schleawig- 
Holstein  War  of  184t),  according  to  Stromcyer,  once  in  about  8;»0  case».  In 
the  <*rimea  it  appears  to  have  Iwen  of  rare  occurrence.  In  the  American 
War  it  o<!curred  in  0*a  fter  ceot.  of  the  wounded.  After  naval  fugagv- 
ments,  however,  Uic  mortality  hiis  olU»n  been  high,  more  particulariy  in 
tropical  climates.  Oilbt-rt  HIane  stjitcs  that,  after  Rodney's  action  in  the  West 
Indies,  out  of  HIO  wound<?d  20  were  attackc*d  with  tcUmiis,  being  one  in  -lo. 
All  European  Army  Surgeons  are  agreed  that  sudden  changea  from  heat  to 
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General  Pathology. — On  conti-astiag  the  Bymptoma  afid  tlie  posi'merim 

iippeamnoes  just  descrik'd  witli  tliose  observed  iu  tl»e  diseaiJe*  fxperimenully 
produced  in  unitutdH  (ste  p.  IKIS),  it  will  be  seen  tbiit  they  rUmiU  reaeniUr  if 
they  are  not  ideniiral,  wilh  them.  In  those  cases  in  which  asoftrnin^  tiimmbni 
\R  foand  in  n  vein,  nnd  the  secondary  ubsoesses  in  the  hinijs  only,  the  otnditittw 
are  ideuMcul  with  those  obcaim'd  by  injecting  putrid  mntt«ir  eonuiinin^  wtiw 
solid  particlcB  in  BUHjienttion  Into  the  veins  of  an  animal.  In  other  catks  the 
di»8eminated  abeccsses,  with  cupillury  thrombosis  nnd  the  di*<irihution  of  otAo- 
nies  op  micruBcopic  organisms  tlironghout  the  systecDt  chifcely  referable  Uw 
results  obtained  by  Koch  from  the  injection  of  putrid  Buids  beneath  tbc  ftkin 


flff.  M7.— A  eolonjr  uf  mkroroctH  lytng  inioiiiitt  the  mu«rnUr  flbn*  atOka 
(Ftvni  ratli.  AoK\  Trans  IBTii.) 


of  a  xabbit.     In  the  human  subject  the  conditions  under  which  the  di 
anses  also  closely  resemble  thoHe  obtained  experimentally  in  animaU. 

The  thrombosis  which  is  so  frequent  a  precursor  of  pyjtujia  is  preilispoMd 
to  by  all  th(«e  conditions  which  favour  tbmmbosis  in  general  (see  |)iie 
Veins),  but  it  is  usuully  determined  in  one  of  two  ways.     In  many 
unheattliy  diffuse  inHammation  spreads  upwards  from  the  wound  in  the 
tissue  surronnding  the  vein.     This  periphlebitis  leads  to  the  inflammntii 
the  coats  of  the  vessel  followed  by  coagulation  of  the  contuined  blood, 
clot  becoming  imprecated  with  the  products  of  tlie  tmheulthy  inflammatioa. 

softens  and  becomes  disintegmted.  Iu  otbtf 
cases,  the  thrombus  forma  in  tbo  rcia  either  ifi 
consequence  of  its  having  been  divided  od 
ligatured,  or  fVom  death  of  the  LiMoes  fno 
which  it  derives  its  blt>od,  us  id  neci  -  . 
If  under  these  circumstances  the  .; 
the  thrombus  becomes  ex]K)Red  to  aeptic 
IIS  in  u  foul  wound,  the  clot  decompOMi 
disintegrates.  The  preaeoce  of  the  deoooi* 
posing  clot  causes  iDflamination  of  the  rata. 
and  an  extension  of  the  thrombus;  the  ntv 
clot  in  Its  turn  decomposes,  and  thus  the  proc«« 
extends  up  the  vein  utmost  indetimtelj.  ia 
whichcrer  way  the  spreading  thromboak  takes 
place,  it  may  continue  to  extend  till  it  reacHaa 
point  at  which  the  affected  vessel  joins  another  large  trunk,  when  lite  ao^tsMd 
fragments  may  \k  washed  on  into  the  circulatioo,  and  caoae  the  ellleoca  alnajy 
lU'urribed  wherever  they  lodge. 

In  Some  rare  cases  the  cavity  of  a  foul  abeoen  may  opea  direotly  into  a 
large  vein  by  ulceration  of  the  wall. 
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In  tiHjBe  cases  in  which  decomposinp  fiischargcs  are  pent  uj>  in  a  deep 
wound,  the  conditions  arv  essentially  aujiloiruns  t«»  those  which  exist  when 
patrid  fluids  nre  inject^^i  U-neAth  the  skin,  as  in  K'X.'h's  experiment*. 

The  tJxpluHtttion  of  tho  patliolojrj-  of  pjsemin  may  therefore  be  fairly  Bonghi 
in  the  experimenUi  invcsti^tions  which  imve  alrcmly  lieen  describwl.  That 
in  all  cases  a  true  infective  process  is  developed  in  which  a  sjiecific  poison 
enters  the  blood  and  multiplies  in  it  is  not  proved.  In  some  cases  in  which 
the  secondary  uliscesses  are  limited  to  the  Junius,  it  is  jjossibie  to  explain 
&1I  the  plionomona  hy  Knp|K»stng  that  the  frtijrmeutis  of  a  putrid  clot  enter  the 
blood-stream,  and  lo<lging  in  the  lung,  cause  a  number  of  embolic  abfceeses 
which  may  prove  fat^d  without  any  ^^eneral  iufei^tion  of  the  blood. 

Vakiktik-s  of  I*y.emi.\. — In  the  preceding  pages  a  description  has  been 
of  the  ^ncral  syraptrf>m8  and  post-inoriem  appearances  of  pyaemia.    The 


MO.— Mt<:nM-<<riM,  j>l(iKKiiiii  •  F-nuiIl  liratKhiiifi  »rt*Tiolr  In  ihr  miUKiiUr  nbr»  ut  Ui«  boart. 
T1)«  UaaiM>^  juMuuil  an*  liilUtratr'il  «ittt  inllatiiiuatory  vxiKlRtion.     (K>trH.) 


however,  does  tint  always  run  the  same  course^  and  a   few  definiti; 
icfl  may  b<^  mentioned. 
Acuta  PyBmia.— In  this  form  the  rigors  are  well  marked,  the  fever  Ls  hijrh. 
dar>'  ubscessca  form  early,  and  almt>st  invariably  affect  the  viscera  ;  death 
place  usually  Ix'fore  the  tenth  day.     Acute  pyaemia  is  found  after  death 
to  be  almost  constantly  associated  with  softening  thrombi  in  the  reins,  and 
embolic  abscesses.     It  is  most  common  after  operations  or  injuries  involving 
«  t>ones,  as  amputations  or  compound  fractures,  and  is  frequently  preceded  by 
ic  osteomyelitis.     It  is  itivariably  fatal.     The  part  taken  hy  emboliflm  in 
he  pmdnetion  of  the  secondary  aliscesses  is  often  so  evident  in  this  form  that 
has  l)een  described  as  emboiir  /n/trmia, 

Chronio  P7ajiii&. — In  this  fonn  of  the  disease  the  fever  is  less  intense  ; 

there  may  lie  hut  a  single  rigor,  but  occasionally  it  may  be  repeated  frequently 

thn>D};hout  the  case.     The  sec<mdary  intlanimations  afl'ect  chiefly  the  subcu- 

^taneoua  cellular  tisRue  and  the  joints,  and  occasionally  the  pleura,  the  visoera 

oi  bcitig  affected.    Sometimes  the  secondary  absccMses  appear  at  points  ex< 
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frovcretl  iitid  t:9  dietl  during  Ihe  first  duy  :  1  recovered  iind  83  died  uu  tbc 
Hecond  day  :  4'J  ilicd  on  the  third  ;  '^\  on  the  fourth  :  2i  on  the  fifth  ;  19  oo 
the  sixth  ;  14  on  the  seventh  ;  and  7  on  the  eijrhth  day.  Thu«  of  the  acute 
cases  ^j  evidently  «Hiiht  in  chamcter,  rofoven*d  :  '2\>\  died  before  the  end  of 
theei^^lith  day;  itud  in  ^(>^,or  more  Lburi  lialf.  the  diAi-n!M:>  did  not  exceed  three 
diiys  in  duration.  Fmm  the  ninth  to  the  itineteentli  ihiy  inclusive,  :in  died 
and  (I  recovejed  ;  from  the  twentieth  to  the  twenty-seventh  intduHire,  7  died 
and  7  recovertnl ;  mid  «I  survived  beytind  the  twcnly-ficvmith  day  and  hn&Ily 
recovered.  Tho  lonpust  period  durin;^  whidi  the  disease  lasted  was  forty-nior 
duy8.  Tliese  interesting  statistic*  conlirni  the  view  that  the  more  chronic  the 
dtKeoso  becomes  the  better  is  the  chance  of  recovery  :  indeed,  if  tbc  iiatieot 
survive  the  tenth  day,  the  prospect  of  u  favoumble  issae  to  the  vtmc  b 
materiiilly  iucrejised.  As  a  i^eneml  rule,  the  danirer  is  in  the  mtio  of  the 
acutcness  of  the  attack,  both  as  to  severity  and  also  m  to  rapidity  of  inraiiiao 
after  injury. 

Kosu  has  described  a  variety,  which  he  called  CtiphaUt  Titianusy  remltiiif 
fVom  wounds  uf  the  liead,  but  more  esfierially  uf  the  face.  The  moat  marked 
features  of  this  form  of  the  disease  are  fuciut  pam)ysi»  on  the  »auie  ^ide  as  the 
injury,  and  marked  pharyngeal  and  larynjjeal  spanm.  Ou  accuuut  of  the  latber 
symptoms  the  disease  beara  sntne  resemblance  to  rabies,  aad  it  has  tbev«forr 
U'un  (-•ailed  "  liydrophobic  tetanus.** 

Pathology. — Reference  has  already  been  made  (p.  9891  to  the  oviilvtiot 
that  letnnus  is  produced  by  the  action  of  a  speciflc  virus — the  bacillns  tcUoi. 
It  i8  a  I'a^t  of  much  importiiuce  ihat  in  i-aaes  followinii:  a  wound  the  h»ct]las  it 
not  found  in  the  blood,  and  further  that  it  increases  only  to  a  very  limited 
extent  in  the  tissues  of  the  damaged  part. 

It  lliUH  seemed  probable  that  the  symptoms  of  the  discuse  were  ]>n>dac«d  iiy 
a  |>owerfuI  poison  absorbed  into  the  bloud  from  the  f(M'ua  of  inocuUtioD,  and 
actiiu;  like  strychnine  upon  the  nervoui*  pystL-m,  e8piM.:inlly  tlic  inedalta  »iid  the 
upper  i>art  of  the  fepinal  cord.  Vaillurd  imd  Vincent  shewed  that  by  filiennu 
a  pure  culture  of  the  Imeillus  tiiey  could  olitain  a  liquid  free  from  the  or^^miiflBi 
itself,  but  which  ha<l  the  power  of  producing  a  typical  futxil  tet4ina<i  if  taooD- 
lated  into  rabbits,  gninea-pigs  or  mice.  On  the  uthi-r  band,  these  oUcrrefv 
found  that  inocnlation  of  the  bacillus  purified  from  its  pn>dactJi  did  oot  esiar 
tetanus,  and  that  under  these  cinunu'tiinees  the  nr^niuism  did  not  iiMiltl|ih 
at  the  ^eat  of  inoculation.  When,  liowevcr,  raith  eontAining  the  l«lwiv 
bacillua  is  inoculated*  the  or^aniem  multiplies  locMillyand  the  abaorpllon  i»f  Uh 
chemical  products  causes  the  typical  Byinptoms.  Vaillard  and  Vinixni  mipeni 
that  the  diflerence  is  probably  to  tc  explained  by  the  fact  thai  in  tlie  tatter  cnv 
H  mixed  infection  occurs,  and  that  thus  the  ttMfues  ar<'  In  some  way  |)Tr|«r^^ 
for  the  jfrowth  of  the  specifii*  ortranism  by  the  other  organisms  wh»ch  »tinu)- 
taneously  enter  them.  Hricj;er  bus  dc*ciil>ed  four  separate  toxic  saU;  .•■ 
which  he  obtained  from  cuUnrca  of  the  bacillns  •  the  most  imjMjrtaLnt  «4  i-U^ 
be  called  tctauiu  and  tetano-toxine.  It  seems  probable  itut  ihe  w>ntii 
poison  may  l»e  an  albuminous  body,  allied  to  the  soluble  ferments. 

Considerable  success  has  attendt-d  the  cndt-avouiis  iKhirh  have  recently  brvi 
made  to  proihu^  iminiiuity  a>;aiM8t   tetanus  iu  susf.'rptibic  animals.     Ti 
and  Cattani  admiuieteaHl  ^nulualty  inerei^in^  dieses  of  a  pun?  cokore  uf 
tetanus  hacillQs  to  do^  and  horses  until  they  could  reiist  a  hufgc  dove  gf 
most  virulent  poison.     The  serum  of  the  immunised  animal  wa*  foam) 
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^RoMSB  the  remarkable  propGi'ties  of  destroying  the  tetanus  poison  onUide  the 
Hbody,  and  in  some  instances  of  conferring  immunity  on  other  ensccptible 
Hanimals.  Tbeee  propeities  were  supposed  to  be  dac  to  an  albuminous  body — 
H**  tottinns  antitoxine  " — contained  iu  the  serum.  Several  cases  have  now  been 
H recorded  in  which  injections  of  such  scrum  appears  to  have  arrested  the 
Hdiseate  in  man  after  the  onset  of  the  first  symptoms.  In  some  of  these  cases, 
H  howfViT,  the  disease  was  of  the  more  chronic  fomi,  and  wo  hare  already  seen 
H  that  in  thesi?  tlie  hujHJ  of  recovery  is  much  jrreater  than  in  the  acute  form. 

V  The  Post-mortem  Appearaaoos  to  the  naked  eye  arc,  apart  from  the  local 
injary^  mo»t  commonly  those  of  a  perfectly  healthy  liody.     Should  the  patient 

•  have  died  of  asphyxia  during  a  spasm,  the  distension  of  the  riglit  side  of  the 
heart,  the  engorgement  of  the  lungs  and  the  general  venous  congestion 
characteristic  of  chat  condition  are  present. 

•  The  microscop>e  has  shown  evidences  of  inflammation  in  the  ner\'es  parsing 
from  the  wound,  and  the  theory  that  the  disease  is  the  result  of  an  ascending 
neuritis  >^*aBat  one  time  suggested.  In  the  majority  of  cases  the  changes  in  the 
nerve  trunks  aiv  probably  not  more  marked  than  those  found  in  the  immediate 
neighbDurhood  of  any  suppurating  wound,     in  rare  instances  however  more 

I  extensive  neuritis  has  been  met  with,  and  Gowers  suggests  that  this  may 
pot«ibly  be  of  some  importance  in  explaining  those  cues  in  whioh  the  spums 
•tart  from  the  seat  of  the  injury. 
The  microscopic  changes  in  the  spinal  cord  in  cases  of  tetanus  have  been 
studied  by  Lockhart  Clurke,  Dickinson,  and  Clifford  Allbntt.  liockhart  Clarke, 
in  at  least  six  cases,  observed  lesions  of  stnicturc  iu  the  spinal  cord,  consisting 
of  disintegration  and  softening  of  a  portion  of  the  grey  substance  of  the  cord, 
which  appeared  in  certain  parts  to  be  in  a  state  of  solution.  The  fluid  thns 
formed  was  in  some  {urts  grannlar,  holding  in  suspension  the  fragments  and 
particles  of  the  di!«intcgi*ated  tissue,  but  in  many  places  it  was  perfbctly 
pellucid.     He  considers  this  due  to  hyperemia  of  the  cord,  aooompanied  by 

» exudation  and  disintegration.  Dickinson  has  desorihod  intense  hyperemia 
with  a  structureless  exudation  poured  out  around  the  vessels  iu  many  parts  of 
the  grey  matter,  breaking  down  the  surrounding  tissue.  He  also  observe^l 
some  haemorrhages  in  the  white  ccilnmns.  These  observations  have  boon 
confirmed  by  Clifford  Allbutt,  but  the  exact  significance  of  the  changes 
observed  is  still  uncertain. 

Treatmext. — The  treatment  of  tetanus  is  local  and  constitutional.  The 
Local  Treatment  has  for  its  object  to  bring  the  wound  into  ns  healtliy  a 
^L«tatc  as  possible,  and  to  remove  every  source  of  irritation  from  it.  In  the 
Vlight  of  our  present  knowledge  of  the  nature  of  the  disease  the  indications 
would  seem  to  be — Hrst,  to  lay  open  the  wound  to  the  full  extent ;  secondly. 
^fhsely  to  excise  the  tissues  surrounding  it :  and  thirdly,  to  apply  some  powerful 
^Kantiseptic  agent  such  as  pure  oirbolic  acid  or  chloride  of  xinc(40  grains  to  the 
Vouncc;.    Amputation  has  been  recommended  and  has  been  followed  by  recovery 

V  wi  some  of  the  more  chronic-  forms  of  the  disease,  yet  milder  l(>cal  means  have 
sufficed  c<|ually  well,  and  in  the  majority  of  rases  it  has  had  no  effect  ;  hence 

^-So  severe  an  o|>eration  can  scarcely  l>e  rec4>mmended  for  general  adoption. 
^Bherve  section  and  nerve  stretching  have  been  pnictised  in  the  belief  that  an 
Bfenending  neuritis  plu_ve<]  an  important  part  in  the  causatitMi  of  the  disease. 
f  As  with  every  other  of  the  score  rif  remedies,  local  and  constitutional,  that 
have  been  employed  for  tetanus,  recoveries  have  taken  place  ailer  the 
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employment  of  these  meaBurofi.    <>u  the  other  hand,  in  acut«  caoe*  tbeyH^I 
proved  as  impotent  as  the  others.  I 

In  tliL*  Coiuititational  Treatment  of  the  disease  it  is  necessary  to  bear  iitl 
mind  that  letamis  is  an  itHV-iUun  ot'  dt>hilitr,  the  \ioleuee  of  the  spaamodiol 
paroxysms  giving  an  appt^arana'  of  false  stren^h  to  the  jmtient ;  and  thafl 
the  principal  source  of  danger  and  de^ith  is  the  exhaustion  indnced  by  tbd 
energy  of  the  muscular  movements.  'I'he  means  adopted  shonld.  tbereforeJ 
have  for  their  object  the  removal  of  irritation  and  the  support  of  the  patient^ 
strength,  so  as  to  enable  him  to  hold  up  against  the  disease.  ' 

Nothing  can  be  more  unsatisfactory  than  the  treatmeut  of  the  AcuU  furm  of 
traumatic  tetanus.    In  it,  all  drugs  are  useless  as  curative  agrnt«.  naleav 
perhaps    the    antitoxine    already   mentioned   (p.  WM))  pro^  an   exoeption. 
Medicines  may  however  act  as  palliatives,  and  afford  relief  to  ilu*  patient: 
and  much  may  be  done  by  the  Surgeon  to  mitigate  his  suffering**,  and 
him  in  a  favonrahle  eondititm  to  withstand  the  exhaustion,  and  U> 
torture  of  the  spasms.     With  this  view,  the  first  thing  to  l)e  done  \%  to 
the  bowels  ont  well  with  an  aperient  dose  ;  aided,  if  necesHiiTy,  by  a  tnrpeni 
enema.     The  patient  should  then  be  kept  perfectly  quiet  in  a  roum  by  hiiufelf*^ 
a  screen  or  muslin  rurtains,  as  recomnieudt.-d  by  Marshall  HaJl,  being  dnum 
round  the  bed,  as  noiac  or  movemimt   of  any  kind  greutly  iucn^uAes  tbr 
spasms.      In   order   to   allay  the  sjiinal    irritation    the   most  effectu«l  plan 
is,  perhapSp  that  recommended  by  Todd,  of  applying  ice  along  the  wbok 
length  of  the  spine  :    this  is  l>est  done  by  a  caoutohouc  B])inc-bag.     Tfai* 
is  a  powerful  dcpi^essing  agent,  and  care  must  be  taken  in  itfi  nse.     It  mar. 
however,  be  applied  with  safety  for  six  or  eight  hours,  the  condition  of  tbf 
patient  being  carcfxilJy  watched  in  the  meanwhile.    8edative  or  antispaamodir 
agents  are  of  no  use  whatever  in  acute  traumatic  tetanus.     I  have  seen  mia; 
drugs  of  this  kind  employed,  without  lessening  in  any  degree  the  \^o1tiKT 
of  the  convuidions.     In  most  cases,  however,  the  inlmlatiun  ui  chlorofunn,  iir 
the  administration  of  chloral,  materially  diminishes  their  severity,  and  girtf 
the  patient  at  least  temporary'  ease. 

In  the  Suhacxtie  or  Chrtmir  form  of  the  disease,  recovery  ia  much  nwTP 
likely  to  take  place ;  and  it  is  only  in  these  cases  that  antispasmodics  ud 
sedatives  hare  been  of  nse.  and  in  these  also  chloroform  and  chli»ral  arr  f»f 
more  beneficial  than  in  the  acute  caseii.    Almost  every  drug  in  the  PhamiAOopfltt 
of  a  touic,  sedative,  or  untispasmodio  naturt*  has  been  employed  in  ttCaaai: 
and  the  recovery  which  baa  occasionally  resulted  has  been  perlmps  over  haitil; 
attributed  to  the  remedy,  rather  than  to  the  employment  of  those  dietetic  t&d 
hygienic  means  which  are  of  the  first  importance,  by  enabling  the  patient  tc> 
live  on  until  the*  disease  wears  itself  out.     Tonics,  espK-ially  iron  and  ^iaiMi 
liave  been  employed  by  some.   Elliotsou  was  strongly  imprtrcsed  with  thenfav 
of  the  carbonate  of  in>n.     Sedatives  in  all  forms — coninxn,  iK-lladonna,  opima. 
and  their  alkaloids— have  been  largely,  and  for  the  most  part  in*^    '*•"*.  em- 
ployed.    Miller  s])enks  highly  of  cannabis  indica  pnshetl  to  n.t  i  n^ 
graius  of  the  extinct,  or  \A\\n\  minims  of  the  tincture.  Unng  gi\t.u  ^vvry  baU 
hour  or   hour  ;   and    llaughton   has   employed  nicotine   in   one<^lnip  devt 
iitlministered  every  se(!ond  hour,  with  some  apparent  success  in  aerov  omh  oT 
tniumutic  tetanus. 

The  Calabar  Ixan  iPhyaoatiffma)   ja  the  remedy   that   perkapa  dcatfvs 
physiologically  the  moat  attention  ;  for  as  it  is  nearly  if  not  qoite  auUgooiitic 
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to  the  tctanio  spasms  of  stryrhnia,  it  was  hoped  that  it  would  be  foniid 
equally  useful  as  a  sedative  to  the  spinal  conl  in  those  arising  from  tranmatic 
cauwa.  In  K.  \Vateon*R  hands,  very  puccesfiful  results  followed  \i»  adininistru- 
tioQ.  Yet  it  is  far  from  Umu^  a  s{K>t'ific.  I  have  tried  it  iu  several  cases,  with 
no  appreciable  good  efJect.  It  may  be  giveu  by  the  raouth.  hypoderniically, 
or  peranum:  iu  the  form  of  a  aolutioa  or  a  tincture  of  the  extract  in  liuJf- 
grain  doses,  by  the  mouth  ;  hypodermically,  iu  doses  of  one-siztb  of  a  irrain  : 
ptr  anum,  in  grain  doses.  The  dose  should  Yhi  g-iven  at  leant  every  seoood 
hour,  until  romplete  contraction  of  the  pnpil  oiciirs.  Stimulants,  as  brandy, 
should  he  administered  to  counteract  the  depression  that  will  result  fn>m 
the  use  of  the  drug.  At  the  same  time  that  recourse  is  had  to  such  uieasurw 
as  these,  it  must  not  be  forgotten  that  the  disease  is  one  of  tn'eat  exhaustion, 
and  that  the  patient  will  die  worn  out,  unless  he  he  8upp1ic<l  with  plenty  of 
nouriehment.  Beef-toa  and  wine  should,  therefore,  he  administered  by  the 
mouth,  as  long  at  the  patient  can  swallow,  and  nutritioos  enemata  by  the 
rectum  ;  and  in  this  wjiy  tlie  powers  of  life  may  l>e  snpjwrted  until  the 
violence  of  the  disease  has  spent  itself.  I  am,  however,  disposed  to  think  that 
even  in  these  chronic  <Mi8es,  much  more  may  be  done  by  simple  than  by  8peci6c 
treatment.  Glearinf^  out  the  bowels  by  a  turpentine  enema,  breaking  the 
violence  of  the  sjijisms  and  giving  the  patient  rest  and  ease  by  chloroform 
inhalations  or  by  chloral  enemata,  and  keeping  up  the  powers  of  the  system 
by  injections  of  beef-tea,  egg.  aud  brandy  into  the  rectum,  till  the  disease 
wean  itself  out,  appear  most  likely  to  be  followed  by  a  satisfactory  result. 
when  Qsed  in  addition  to  the  hygienic  measui-es  recommended  in  the  acate 
form  of  the  disease. 
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It  IB  extremely  difficult  to  give  a  short  definition  of  the  word  Tamonr, 
which  shall  cover  all  we  iiicau  bv  it  aud  not  extend  beyond.  Accordinff  to 
Hunter,  a  tumour  is  "a  ciruuniaoribcd  substanro  produced  by  dJseaac,  aod 
(lifFercnt  in  its  nature  and  consistence  from  the  BUiroundin^  i>aH«."  Coniil 
and  Ranvier  define  a  tiunour  aa  a  "moss  composed  of  a  tissue  of  new  formtttittQ 
(a  neoplasm)  having  a  tendency  to  persist  and  to  increase/*  and  LQoke  m  "  an 
increase  in  size  from  the  ^rrowth  of  new  tissueT  which  comes  to  no  phygiolo^TCal^ 
termination."  A  tumour  increases  in  size  by  an  inherent  force  of  its  own,  of 
nature  of  which  we  are  ij^ncirant ;  and  this  is  irR-spective  of  the  pro 
the  rest  of  the  body,  though  the  new  tissue  of  which  it  is  formed  is  devi 
by  the  same  prooesses  as  those  observed  in  normal  growth.  Althongh  %\ 
tumour  may  closely  resemble  in  structure  the  part  in  which  it  is  growing,  Ui 
can  always  be  recof^nized  by  the  naked  eye  if  a  section  be  carried  thntneh  it,| 
either  by  some  slight  diflereuce  in  texture,  or  by  its  forming  a  <  !ii 

mass  isolated  from  tlie  surrounding  structures.     A  tumour  it;  •  ^-^hi 

from  simple  hypertrophy  by  the  isolation  of  the  growth  and  by  the  m*ricHl 
alteration  in  the  form  of  the  part  to  which  it  gives  rise.    In  simple  hypertrophT 
the  new  tinsue  is  continuous  wir.h  the  old,  identical  with  it  iu  structure,  and 
the  general  fonn    of  the  part  is  maintained.      Thus,  if   the  gnat  toe  bei 
uniformly  enlarged  in  all  its  ^laiis  white  maintaining  the  generaJ  form  natonl 
to  it,  the  condition  is  termed  hj^pertrophy,  but  a  small  outgn>wth  of  boo* 
from  the  ungual  phalanx  is  a  tumour.     Inflammatory  new  growth  is  diinj 
tinguished  from  a  tumour  by  the  fact  that  it  takes  place  under  the  iufluent 
of  aomc  definite  cause  of  irritation,  and  ceases  at  onco  if  this  be  removed ;  tiw 
products  of  the  inilammatory  process  are   then  absuriK'd  mon*  or  less  oom- 
pletely,  any  residue  becoming  developed  into  connective  tissue.     A  tumour 
grows  indefinitely,  maintaining  its  original  type  of  structure  whatever  eixe  il 
luuy  attain  to,  and  is  not  dependent  upon  auy  evident  MUirce  of  irritation  :  il 
faoty  should  such  arise,  the  tumour  it^'lf  L>econics  intlamed.    An  iiitli(rom»C( 
process  is  as  a  rule  conservative  in  character,  being  concenieil  in  khuk* 
in  repair  of  injury,  in  others  in  elimination  of  a  virus,  or  the  cxtroiiioQ  of  4] 
foreign  lx)dy  ;  the  growth  of  a  tumour  serves  no  such  |.»uqk)»ie. 

Classification  of  Timoi'us. — The  only  complete  classificjition  of  tamoort 
adofvtcd  at  the  present  time  is  founded  on  their  anatomical  »trnctur«,  bnt  in 
addition  to  this,  other  less  perfect  divisions  are  employed  for  clinical  pnqioacA^ 
•Surgeons  have  long  divided  tumours  into  two  great  classea,  the  aiaipla  iT 
non-malignant  and  the  malignant.  As  u  rule,  this  divutiou  corn^^pomb 
iiC4!urately  with  that  founded  on  the  histological  structure,  and  from  mioiK 
^ct»plc  examination  of  a  tumour  we  can  say  with  certainty  whether  it  U  til 
or  malignant.  Thus  some  tumours,  as  the  cancent,  aiv  always  maligaantt 
others  uniformly  Ijcnigu,  as  a  fatty  tumour.     In  others  there  maybe 
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doabt  if  the  fally  developed  portion  of  the  growth  only  be  examined.  Thus 
some  cartilat^inoas  tumourK  urc  us  fiiniplc  aa  n  fatty  tunionr,  and  others  as 
malignant  as  h  cancer.  These  have  been  termed  Bemi-aiaU^iLant.  bui  the 
name  k  not  a  good  one.  In  the  example  alK>ve  uieniioued,  the  luulignant 
cartilaginous  tumours  aud  the  simple  will  bo  found  to  bear  do  resemblance  to 
each  other  if  (Aarefnlly  examined  at  their  inviwin?  niurfrins. 

The  Von-Kalignant,  Innocent,  or  Benign  Tumonrs  are  strictly  local 
KTOwths,  and  are  rarely  connected  with  any  hereditary  peculiarity.  They 
resemble  more  or  less  corapleteiy  the  noniial  textures  of  the  part  in  which 
they  j^row.  They  usually,  though  not  invariably,  grow  slowly,  are  more  or  less 
distinctly  circumscribed,  being  often  enclosed  in  a  loose  capsule  of  connective 
tissue,  and  have  no  tendency  to  involve  neighbouring  structures  ;  any  change 
that  ttiey  induce  in  eonti<:uous  ]>arts  conKiftts  simply  in  displacement  or  atrophy 
from  pressure.  They  are  usually  single,  but  not  uufrequently  multiple, 
developing  either  simultaneously  or  succesairely ;  but  if  in  the  latter  mode, 
without  any  connectiou  with  preceding  growths.  If  completely  removed  by 
operation,  they  do  not  return  ;  but  if  left  to  the  ordinai7  processes  of  natore, 
they  slowly  attain  a  great  size,  and  at  last  the  central  parts  degenerate  or 
necrose,  or  if  the  tumour  be  superHcial,  the  skin  covering  it  ulcerates,  and  the 
mass  inflames  and  sloughs.  In  some  oases,  after  reaching  a  considerable  8iz4\ 
they  may  remain  sLiitiouary. 

Ealignant  Tumonrs  di(fer  widely  from  thoee  jast  described.  The 
ntial  feature  of  malignancy  is  that  the  growth  is  not  surrounded  by  any 
iting  capsule,  but  invades  the  structures  amongst  which  it  is  growing. 
destroying  them  and  occupying  their  place.  The  effect  of  the  growth  may  not  go 
beyond  this,  and  the  tumour  would  then  be  said  to  be  merely  localhj  maUgiuint, 
In  most  malignant  tumours,  however,  the  effects  are  not  merely  local.  Sooner 
or  later  the  cell-elements  of  the  tumour  arc  carried  through  the  lymphatics  or 
the  blood-vessels  to  dist^iut  parts,  and  there  estiibli-^h  growths  of  the  same  nature 
aa  the  primary  tumour.  The  tumour  is  then  said  to  possess  ge&ezmlaa  well 
aa  local  maligaajioy.  A  primary  malignant  tumour  usually  mure  or  less 
closely  resembles  in  Btructure  the  tissue  in  which  it  commenced.  Thus,  the 
esaeatial  feature  of  true  cancers  is  the  presence  of  epithelium  in  the  new 
growth,  and  the  form  met  with  is  always  that  normal  to  the  part  in  which  the 
tumour  originated,  ax  for  instance,  si]namous  in  the  tongue,  columnar  in  the 
rectum,  and  sphtroidal  in  the  breast.  lu  no  malignant  tumour  does  epithelium 
arise  except  from  pre-existing  epithelium.  The  malignant  connective  tisane 
tamoiirs  (sarcomata)  show  the  same  tendency.  When  they  contain  any  fully 
developed  connective  tissue  it  is  usually  that  normal  to  the  part  in  which  they 
ua>  gruwing,  lis  bone  or  C4irttlage  in  iKine,  or  tibrous  tissue  in  vkvn  or  fusciaft. 
.-Mthongh.  therefore,  the  structures  conipO!>ing  malignant  tumours  are  not,  as 
was  at  one  time  sup[>osed,  foreign  to  the  body,  they  deviate  from  the  normal 
condition,  so  to  s[>euk,  in  time  and  place.  The  tissue  of  which  the  growth  ia 
comp(kso<l  is  more  or  lesH  approximated  to  the  embryonic  type  normail  to 
tbe  part.  Thus  the  nmli;;naut  contiective-tissne  tumours  are  composed  of 
embryonic  tissue,  sometimes  pure,  but  n»ore  commonly  showing  a  tei.diiuey 
towards  development  into  the  type  normal  to  the  part  in  which  the  tumour  is 
growing.  This  is  Ichb  marked  in  the  true  canceni  which  arc,  as  a  rule,  oom- 
[K»s(*<i  of  fully  develoj^ed  tissues,  hut  even  in  these  we  often  see  tbe  epithehum 
showing  a  tviideucy  to  return  to  the  primitive  rounded  cell  with  a  large  uudeua, 
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and  to  lose  tbe  characteristics  uf  the  form  in  which  it  orii^ioated.  That,  id 
rapidly  growing  cauccnt  of  the  tongae  or  recttim.  the  Bqaanious  or  eolmnnar 
oetla  niJiy  almotit  lose  their  KjuMial  form.  Thin  rt'Vfrsiou  to  tJie  primiliw  type 
is  not  uncommon  in  tlie  seconthiry  tumours.  In  phuM*,  the  «k*viutic>n  tt  tnotf 
iniirked  in  tlie  true  raiicors,  in  which  \v(?  see  epiihcliiim  prnetrulinjf  dn^plj 
beneath  the  surface  into  paitH  wlicn'  no  such  smtrhnv  i«  noraullr 
present.  ^ 

The  following:  mny  ho  lookc<l  iijimi  us  i\\v  chief  clinM-in  unti  [r.iiitolo|po4j 
chamcteristicH  of  a  nuili^niini  •growth.  1'lie  tiimcMir,  olH*n  ut  (ir>it  riiuJiM*] 
Kcribed  with  a  iK'tined  outlii}t'.  soon  invades  tlie  t^urnuitKlin^  parts,  and  (htiii 
becomes  lixod,  moving,  wbcu  mauipuluted.  with  the  ports  in  wliich  it  lies.  dc< 
in  them.  The  riito  of  growth  is.  tis  a  nile,  rapid,  but  TariGS  eonsidenbh, 
The  vitality  of  the  new  tinsue  is  usually  low,  and  while  its  (rircomfenrnoe  i* 
actively  uiteudiug  its  rentral  jAiirLs  commonly  undergo  degenerative  diungcL 
When  it  reaches  tbe  surface  it  sf^eedily  sloujjhp,  or  nlcemi'  *•  0- 

profuse  discharge  often  offensive  in  chnracter,  and  not  Hnfn.N]ii' :.  ;.  lunt 

hffimorrhajje.  As  it-s  circumference  r*«mtinnea  to  invade  neizhljonnn;;  pMrta  • 
progreB8ivc  destruction  of  the  suri'oundjnf:;  tissue  takes  place.  At  a  variabk 
[)eriod  secondary  j^owths  make  their  ap|>earanc'e  in  ditferent  [larts  of  tJie  l»ody 
In  the  true  cancers  these  appear  first  in  the  lymphatic  ;;lands.  iu  S(»inr  fonm 
never  going  heyond  these,  in  nthers  subsequently  extending  lo  the  vtscnx 
In  malignant  connective-tissue  tumours  the  glands  often  iiK^pe,  tlve  ilif- 
semination  of  the  elements  of  the  tumour  taking  place  only  ibruugh  th» 
blood-vessels,  and  the  secondary  growtlis  appearing  first  in  the  viscera.  When 
these  have  develo|>ed  tlioy  serve  as  new  foci    for  the  dissemin  the 

disease,  and  usually  assume  a  more  active  character  than  the  priii<  '  loc. 

The  jMitient  now  shows  signs  of  serious  modifications  of  nutrition.  The  b<idT 
wnstes,  the  skin  becomes  sjillow,  the  digestive  powers  become  impaired  aod 
anaemia  supervenes  ;  in  ^hort  the  patient  deveIo|«  the  so-called  eanetrtm 
rarh^j-ia.  M<»st  malignant  tumours raune  jiain  as  they  invade  the  surronodiiif 
parts,  and,  as  a  rule,  they  are  more  vascular  than  simple  growths,  and  ikw 
give  rise  to  serious  haemorrhage  when  uleeratiun  takes  place.  Afler  rtooiai 
they  verj'  commonly  return  locally,  havini:  infected  the  saiTonndinj;  part* 
beyond  the  area  removed.  In  other  cases  the  patient  esca|ie«  !<xad  nscarrenoi; 
but  perishes  from  the  secondary  growths.  A  raalignunt  iuni«'  '  '  *  u- 
nature  is  inevitably  fatal,  from  the  exhaustion  of  the  dischargt's  or  .  k«^. 

from  implication  of  vital  organs,  or  from  the  diaturlmmH^  of  h«nlih  indnncd  | 
by  tlic  secoTidary  tumours.     Malignant  growtlis  arc  more  commonly  hcrrdiUit  , 
thiui  simple  tumours.     The  question  of  tbe  local  or  coustitutional  ori^u  nf 
malignant  growthn  will  be  discussed  with  cancers. 

The  term  *'  ama^ro^m  "  w;48  uL  one  time  used  aa  synouymowi  with  mtUtyman*, 
hut  as  our  knowledge  of  the  stnictnrc  of  tnmourR  bus  increas«U  iht*  larp 
group  of  8arc4jmatu  bus  been  separated  from  true  cauceii8  »r  carcinomata,  aod 
thus,  though  uU  4!ancerous  tumours  are  malignant,  all  malignant  tamoanuv 
m  t  cancers.     It  is  in  thii^  group  of  sart'omata  that  we  find  tliat  leasaocimtrl 
t  orrespondence  between  histologifjd  structure  and  clinical  malignancy  wUdi 
gave  rise  to  the  use  of  the  term  "'scrui-maligiiant.*'  I'aget.  for  instance,  iibM  \h\ 
that  Mimoura  uppnixntly  similar  in  structure  may  run  a  very  difTcrBtit  ooant' 
in  different  individuals,  in  some  being  in  every  way  innocent,  and  in  cihen  | 
mtilignant.     Thus  a  tumour.  coni|>osed  purely  of  Bpindle-shaped  odb^  stay  la 
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He  cam  show  no  teodency  to  recur  aft^cr  removal,  or  to  affoct  distant  parts ; 
hilst  ill  onctther  it  mar  run  a  inah'frnant  course  both  locally  and  generally, 
■he  tumour  would  ncee-ssai'i ly  in  InUh  caBca  be  classed  under  the  same  name  in 
unatomical  cinsyifiration.  A  rareful  investijjation  of  tlic  growing  edge  in  the 
o  ca^8  would  probably  sbow  tbat  in  the  one  case  thn  tumour  was  growing  in 
i'4ip«ule  or  areolar  tissue,  and  iu  tlie  other  that  this  was  wanting,  and  the  new 
towth  waa  distinctly  invudinir  the  gurnionding  parts.  Of  the  causes  of  ibis 
'4it  difference  in  apparently  similar  growths  we  know  nothing.  In  the 
tilaginous  tumours,  which  are  (M^nctimes  given  as  typical  examples  of  thin 
Dcertainty,  the  similarity  of  (be  malignant  and  simple  forms  is  more  apparent 
lan  real.  In  the  malignant  forms  the  cartilage  will  be  found  to  be  developed 
torn  a  surrounding  zone  of  omhryonic  tissue  infiltrating  ihc  neighbounng 
ructures.  In  the  simple  fonn  the  new  cartilage  is  merely  covered  with  n 
richondriuni,  as  in  the  nonnal  cartilage  of  a  growing  bone.  The  former  is  a 
undrifying  sarcoma,  the  latter  a  true  chondroma. 

Even  in  undoubtedly  malignant  growths,  as  in  carcinomata,  we  find  tli« 
Bgree  of  malignancy  very  various  in  different  c^aea  without  our  l>eing  in  any 
y  able  to  account  for  it,  either  by  tlie  structure  of  the  growth  or  by  any 
eculiarity  in  tlic  ^.latient.  Thus  one  man  may  die  from  inecondary  disea^  nf 
,e  glands  after  a  primary  cancer  in  the  tongue  no  bigger  than  a  split  pea, 
d  anuther  may  show  no  glandular  infection  when  half  the  tongne  is 
^troyed.  In  other  cases  the  malignancy  may  be  from  beginning  to  end 
icaJ.  This  is  the  case  in  the  disease  known  as  rodent  cancer.  Some  sar- 
Knata  recur  locally,  but  after  repeated  removal  the  tendency  may  disappear 
d  the  patient  eventually  recover. 

Innocent  and  malignant  tumours  are  occasiunally  met  with  in  the  same 
tnoD,  fonr  or  five  different  kinds  of  gi*owth  oven  occurring  in  one  individual, 
mveseen  in  one  patient  a  carcinomaof  the  breast,  an  encbondromatons  tumour 
the  leg,  and  an  utlieromatous  cyst  on  the  back,  with  scrofulous  glands  in  the 
k.  New  formations  of  different  types  may  be  found  even  in  the  same  ma**; 
us,  enocplialoid  caivinoma  and  spindle-celled  sarcoma  have  liecn  found 
igether  in  the  testis.  This,  however,  must  not  be  taken  aa  any  ovidenoi* 
^llie  possibility  of  the  conversion  of  one  into  the  other,  but  rather  as  the 
of  a  departure  in  different  dii^ccions  from  the  normal  mode  of  growth. 
bere  is  indei'd  no  proof  that  a  mm-malignant  c^n  be  converted  into  a 
lignant  tumour  of  a  different  type  -,  a  fibrous  tmuoar  may  take  on  rapid 
wth  and  assume  the  characters  of  a  malignant  sarcoma,  but  there  is  no 
deooe  that  it  can  ever  be  changed  into  a  carcinoma.  A  malignant  tumoar 
y,  however,  appear  on  the  site  of  a  non-malignant  growth  tbat  has  been 
oveil :  thus  I  have  seen  u  scirrhous  mniule  grow  in  the  cicatrix  left  after 
removal  of  a  cystic  sarcoma  of  the  breast.  Warts  and  moles  may  exiat 
years  without  causing  trouble,  but  at  laat  may  rapidly  grow  and  develop 
ther  into  malignant  wirconiata  or  Hquamouj!  carcinomatx 
A  classification  founded  upon  an  anatomical  bajia  not  only  enables 
observer  tocomprehend  the  precise  relation  which  any  |>articular  growth 
der  obwcrvution  k-iirs  to  others  that  resemble  it,  but  leads  him  to  trace 
;  origin  of  the  new  formation  from  the  pre-existing  structures  of  the  part,  in 
ich  it  occurs,  thus  forming  the  first  step  towanls  a  knowledge  »»f  the 
olotgy  of  the  discH-sc.  Tumours  are  said  to  Ih^  hfiUroftHfowi  or  /irruwlogoiu, 
[ing  ai  they  present  a  greater  or  leas  dvviatioa  from  the  normal  condition 
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of  the  ti^ues  from  which  they  Rprin?.  Tfaese  terms  aie  eiMBiially  rditfwd 
mid  it  is  only  to  instancefl  at  the  extreme  ends  of  the  ■eritt  that  iitlwr  Wtt 
curi  U*  (JeHoitely  applied.  At  the  same  Lime  it  must  be  bonw  in  mhid  tint 
Virchow's  law  holds  good  even  for  the  most  heterologous  growths  ;  this  Is* 
states,  that  "the  same  types  of  anutontical  etructun^s  exist  ia  oew  fonnfttiooM 
as  are  fuutid  in  the  body  (rcDerally/*  and  he  thereby  denies  the  |)o«stbnity  of 
the  wciirrence  of  a  true  heteroplaain,  and  the  existence  in  new  fikniiati«<w  of 
sperific  elements  diflering  from  any  normal  eells  in  ihr  \hA\.  The  niiTir 
hcten>lng()iiK  the  growth — that  is,  the  greater  the  dcpartnrr  fmrn  the  nonnsl 
strocture  of  the  part  in  wbiuh  it  occurs — the  more  malignant,  as  s  niK\  will 
it  be :  whilst  the  reverse,  witli  some  exceptions,  ia  true  of  bowologooi 
(brmations. 

Ill  elassifying  tumours  according  to  their  anatomical  s(  ^"    v  are 

divided  primarily  into  four  chief  groapw.     First,  those  conii*  -  '  the 

forms  of  connective  tissue  ;  st^'ondly.  those  composed  of  tissue  r-  _-  uan 

of  the  higher  tissues  of  the  body  ;  thirdly,  those  composed  of  emii.-   ...^  ;iisik, 
either  pure  or  developing  into  connective  tissue  ;  and  fourthly,  thiise  in  whieli 
epithelium  forms  the  essential  part  of  the  growth.     (Vstic  tumoars  are 
by  thernsulvci*,  forming  n  fifth  grt)uji. 

General  Characters  of  Typical  Tissnes. — Hefore  procei*ding  Co 
the  individual  growths,  it  will  be  desirable  to  describe   briefly  th« 
features  presented  by  the  structures  upon  which  the  types  of  sona  of  tbr 
classes  are  founded. 

First  as  to  connective  tisauo  :—This  exists  throughout  the  body,  fifmm- 
ing  mnny  varieties  of  form  adapted  to  the  specitil  functions  of  tbt  part  ii 
which  it  appears.  It  consists  essentially  of  an  intercellular  substatMV,  homo- 
geneous, hyHlinc  or  filtrillated,  in  which  arc  imbedded  cells  having  an  ort^' 
caudate,  fusiform,  or  branched  fonn,  and  usually  presenting:  a  distinct 
nucleus  and  nucleolus.  In  addition  to  these,  in  tibrous  or  an^riUr 
wanderini;  cells,  with  araa>lK»id  movements,  are  nonnally  pre9<;n(.  TheN  •« 
ivgardud  as  white  corpuscles,  which  have  mignited  from  the  vessela.  Tlie 
fixed  connective-tissue  corpuscle  was  looked  upon  by  Virchowand  his  fnllowris 
as  the  starting-point  from  which  are  denved  the  various  oetl-strnctnTts, 
entering  into  tlie  foritmtiiiii  of  all  tumours.  Other  pathohigists  have  belierfd 
that  fdnnectivc-tissuD  tumours  might  arise  by  the  growth  and  di'Vtdofiment 
of  lcut!Ocytcs  which  have  inigmtfd  into  the  uttetrted  part.  At  the  pnsseiii 
time,  whatever  part  may  be  Dsr.ribed  to  leucocytes  in  the  formation  of  mr^ 
tissue  ns  a  consetjueuce  of  inflammation,  they  are  not  suppoee«l  to  take  aov 
shaix*  in  the  growth  of  tumours  of  the  connective  tissue  type. 

The  following  aiv  the  chief  forms  of  connective  tissue:   areolar  ciiRir* 
iidt|Ktse  tii^suc,  white  tilrrous  tissue,  yellow  elastic  tissue,  bone,  and  cartilacr     i 
Mucous  tissue  must  also  Ik*  included  imder  tht*  same  type,     tt  ia  met  with  i^| 
the  WImrtonian  jelly  of  the  umbilicnl  cord,  and  in  the  adult  tuily  ns  the  Titreous^ 
humour  of  the  eye. 

The  simplest  form  of  embryonio  tiaana  is  romposed  of  small  round  oaUi 
about  the  size  of  white  blood  coriiUMcleH.  counoeted  with  each  other  by  a 
i|uuutity  of  homogeneous  iutercellulHr  mitistance.     The  cell  cunsiata 
a  i^iiiutl   mass  of  protoplasm  with  a  nucleus  in  the  ceutrv,  which 
somewhat  dinicnlt  to  distinguish.     The  vea^ls  in  such  tUwue  ans 
and  extremely  thin-walled,  tike  those  of  granulations.     Tht 
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m  Uiis  tissue  oltservalile  in  tumours  arc  seen  both  in  the  coHs  and  in  the 
intercellular  substanw.  The  ceils  may  be  of  «rre«t  size,  almost  resembling: 
epithelial  celU  with  a  larpe  oval  vesicular  nucleus:  they  may  be  spindle- 
shaped,  oval,  or  stellate.  The  intercellular  substance  may  be  small  in  quantity 
and  homogeneoQs,  or  it  may  be  increased  in  amount  without  apparent  changfe 
in  ite  nature.  The  most  common  modification  is  a  development  of  fi)»rous 
Itasae  between  tho  c'elU.  In  other  cases  it  may  be  developed  into  bone  or 
cHrtiUge.  It  must  bt*  remembered,  however,  that  in  tumours  clBssificd  nndur 
the  typ<.^  of  embrj'ouic  tissue,  with  rare  exceptions,  a  recognizable  intercellular 
substance,  either  homogeneous  or  fibrous,  extends  between  the  individual  cells. 
uad  this  serves  as  an  im}>ortunt  point  of  distinction  between  some  modifica- 
tions of  embryonic  tissue  and  epithelium. 

Bpithelium  is  composed  of  cells  united  together  by  a  homogeneous  material 
oroemeut,  wliich  is  not  sufficient  in  quantity  Ui  be  recognizable  aader  ordinary 
circnmstanoes.  No  vessels  ever  penetrate  amongst  the  cells,  nor  do  the  fibres 
of  the  surrounding  or  subjacent  connective  tissne  extend  between  the  individual 
elements.  Consequently  if,  on  waahinij  a  microscopic  section  so  as  to  rennive 
the  ceils,  u  FL'ticulate  librous  stroma  is  seen  forming  spaces  in  which  single 
cells  have  lain,  the  tissue  is  not  epithelial.  It  will  be  seen  herenfler  that  some 
forms  of  tumour,  composi^d  of  one  of  tbe  modifications  of  embryouic  tissue, 
may  so  closely  resemble  epithelial  growths  that  it  is  oiJy  by  carefully  observing 
a  washed  specimen  that  the  distinction  can  Ije  made.  Epithelium  cells  vary 
much  in  shape  and  size,  and  their  outline  is  sharply  defined.  They  possess 
usually  one  nucleus,  sometimes  two,  with  one  or  more  highly  refracting  nucleoli. 
The  nucleus  is  frG(|uently  eccentric.  The  form  of  epithelium  met  with  in  a 
primary  tumour  is  always  similar  to  that  normal  to  the  part  in  which  the 
tumour  is  growing  :  thus  in  the  skin  it  is  W|uamon8,  in  the  intestines  columnar, 
and  in  glands  it  is  spheroidal,  (n  secondary  tumours,  the  type  of  epithelium 
corresptinds  to  that  of  the  primary  growth.  Primary  tnmours  containing 
epithelium  never  originate  except  in  connection  with  [tarta  in  which  epithelial 
cells  are  normally  present.  This  fact  has  led  to  another  classification,  accord- 
ing to  the  origin  of  the  part  in  whicli  the  tumour  grows,  from  one  or  other  of 
the  three  layers  into  which  the  blastoderm  divides  in  the  first  stasia  i»f  deve- 
lopment From  the  superficial  layer  or  epibiast  are  developed  the  central 
nervous  system,  the  organs  of  sense  and  the  cuticular  covering  of  the  body, 
and  the  glands  of  the  skin  ;  from  tlio  lower  layer  or  hypoblast  arise  the 
epithelial  lining  of  the  air-^»assagcs,  and  of  the  alimentary  canal  with  tlie 
epithelial  lining  of  ducts  opening  into  it.  and  the  special  epithelium  of 
the  glands  themselves.  The  rest  of  the  body  arises  from  the  middle  layer  or 
mesohtast.  It  is  supposed  tliat,  after  this  early  ditferentiation  of  the  embryonic 
celLa,  tbe  tissues  which  belong  to  one  layer  can  never  be  developed  from  the 
cells  of  another.  Thus  tumt^urs  such  as  carcinomata,  in  which  epithelium 
forms  the  active  and  essential  element,  can  never  develop  primarily  in  those 
{lorts  which  arise  from  the  mesoblust.  Tumours  have,  thercfurcj  been  classified 
as  epiblnstic,  me.soh1astic,  and  hypubltistic. 

The  following  classification  may  be  adopted  as  posaesMng  clinical  convenience, 
and,  at  the  same  time,  prescutiugr  as  far  as  possible,  an  anatomical  uniformity. 

I.  Cystic  Tumours  generally. 

II.  Tumours  coffl[>08ed  of  one  of  the  modifications  of  fully  developed  Oon- 
IMBtivc  Tissue. 
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III. 


rt.   l-'at — Lipoma. 

h.  Kibroua  Tissue — Kiliroroa. 

c.  Cartilage — Ohoiulronia,  Kncliondroma. 
(L  Buiie — <^sUHima,  Rxostosis. 

'*.  Afiionis  Tissue  uf  Umbilical  Cord  or  Vitreous  llnmoiir — Myx*iin», 
TuuKJurK  whic-li  resemlilo  in  structure  more  or  less  perfcctlj  oue  uf  ibe 

more  Complex  Tissues  of  the  body. 
(U  MuBtdc — Myuma. 
b.  Nerve— True  Neuroma, 
r.  Blood-vessels — Angioma,  llacmano^oma,  Nievae. 

d.  Lyniplitttic  Vessels— Lympbanpoma,  Lymphatic  N«vua. 

e.  liymphatic  (flands — Lynipbadenoma, 
/.  PapilliB  of  Skin  or  Mucous  Membrane — Papilloma, 
//.  Secreting  Ci  lands — Adeuonm. 

IV.  Tumoure  oomposed  of  Tissue  whieb  is  either  purely  Krabryonic,  or  i« 
showing  some  aigus  of  a  tendency  to  develop  into  adult  tissue  of  the  <*<>nriMi 
tive  type. 

Sarcomata. — These  an;  sulnlivided  first,  according  U)  the  shaf»*  aii-i 
size  of  the  cells  of  which  they  arc  composed,  into  round -f'clliHJ,  nvml- 
cclled,  spindle-celled,  giant-celled  sarcoma,  &c. ;  and  secondly,  aocordioi: 
to  the  development  they  may  undergo,  into  fibrifying,  cfaoadrif; 
<j88ifying  sarcoma,  &c. 

V.  Tumours  compoAed  of  ('ells  of  an  Epithelial  Typi'.  arranged  in  b 
in  a  vascular  strouia  consisting  of  mua'  or  less  |ierfcct]y  develojied  tibrimn  t 

Carcinoniata  or  true  ('^anoers. — Spheroidal  or  Glandular,  SqtuuuottS  wd 
Columnar. 
Etioixmjy  ok  Tumours. — In  the  great  majority  of  cases  we  hare  not  the 
remotest  idea  of  the  causes  which  have  led  to  the  growth  of  the  tamoar. 
Hereditary  tendency  has  a  marked  influence  in  the  growth  of  mitny  fomus 
more  especially  of  malignant  growths.     The  cancers  are  certni  nt«<l 

in  a  large  proportion  of  aises  ;  in  simple  tumoura  hereditary  tci  ^  *  ia» 
marked,  but  is  occasionally  to  be  traced.  Paget  also  makes  the  Tcry  intend- 
ing pnictical  remark,  which  agrees  entirely  with  the  result  of  my  own  ohaar- 
vatiou,  that  the  children  of  cancerous  parents  may  l)e  the  subjects  of  turooan 
not  careinouiatous  in  stnictui'e,  but  closely  resembling  sn(!h  growths  in  tlir 
rapidity  of  their  progress,  their  liability  to  ulcerate  and  to  bleed,  and  ihrir 
great  disposition  to  return  after  removal.  liocal  irritation  or  mechacical 
injury  is  undoubtedly  the  determining  cause  of  Uie  growth  of  the  tamuor  in 
a  certain  proportion  of  cases.  The  effects  of  this  cause  are  al»o  most  marketl 
in  malignant  growths.  The  prop<jrtion,  however,  in  which  surh  a  rinuve  can 
be  trace<i  is  very  small,  varying,  according  to  dilfcrcnt  authors,  fn>m  7  to  U 
per  oent.  (*ohnheini  has  suggested  the  hypothesis  tlmt  some  tomoors  aav 
arise  from  the  minute  portions  of  embryonic  tissue  which  have  pmnled  in 
an  ondevelojicd  state  amongst  the  matare  tissuee ;  but  there  is  little  deAwic 
evident^  t^>  8Up|K}rt  this  theory. 
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A  Cjmt  is  defined  as  a  cavity  of  new  formation,  or  resaltiog  from 

abnonnal  dintension  of  a  natural  space,  surrounded  by  a  more  or 
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wull.  and  filled  with  fluid  or  semi-solid  matter.  The  wall  of  a  cyst  is  linwl  by 
fpitbelium  or  ondothfliutu,  or  lias  110  dctinite  lining,  acoordin^  tu  its  origin. 
The  Jiccurate  ciassiticiition  of  crsts  is  difficult,  because  conditioug  which  are 
|itttholoicically  similur  are  clinically  spoken  of  as  cysts  in  some  parts  of  the 
body  and  not  iu  others.  The  mctluKl  nsuRlly  adopted  is  that  in  which  they 
ape  divided  accordiog  to  their  mode  of  origin,  as  follows  : — 

1.  Cysts  arising  from  the  distension  of  pre-exiating  spuccR. 

2.  Cysts  of  new  formation. 
S.  Congenital  cyatft. 

4.  Parasitic  cysts. 

I.  Cysts  akisixo  from  thk  ihstkxsiox  op  pkk-kxisti.ng  spaces. — 
These  aa*  subdivided  into  :  {a.)  Kxudation  cysts  ;  and  (/f.)  Retention  cysts. 

fa.)  Exudation  Cysts  arise  from  chronic  exudation  into  cavities  which 
are  not  providt'd  with  excretory  ducts,  as,  for  instance,  the  bursa?,  which  often 
attain  a  a^nsiderable  size  in  these  circnmstauce!^.  Strictly  speaking,  chrome 
synovitis,  with  *•  dropsy  of  the  joint,"  hydrocele  of  the  tunica  vaginalis,  and 
spina  bifida,  abould  be  included  in  this  class,  but  clinically  these  affections  are 
never  spoken  of  aa  cysts.  A  form  of  exudation  cynt  is  sometimes  met  with  in 
counectiuu  with  serous  and  synovial  membranes,  which  arises  from  a  hernial 
projec^tiou  of  the  membraue  with  stibricqucnt  coiLstriction  and  obliteration  of 
the  neck  of  the  protrusion,  so  that  a  separate  cyst  is  formed.  Home  of  the 
cysts  iuet  with  in  the  popliteal  space,  and  some  of  thoAe  formed  iu  connection 
with  the  sheaths  of  tendons,  or  .t;am;/w,  are  supposed  to  be  formed  in  this  way. 
Similar  eysu  arc  octasioiiiilly  met  with  in  one  of  Che  situations  of  abdominal 
hernia,  whicli  are  evidently  formed  by  the  obliteration  of  the  neck  of  the  sac 
of  the  peritoneum,  with  subsequent  exudation  into  the  closed  cavity. 

In  cysts  formed  in  connection  with  synovial  membranes  or  bureze,  opaque, 
white,  or  yellowish  bodies,  resembling  melon  seeds  in  size  and  form,  are  not 
irofreqnentty  met  with.  Sometimes  these  are  attached  Ut  the  cyst-wall  by  u 
narrow  pedicle,  but  more  often  they  are  free.  They  are  supposed  to  arise  in 
three  ways  :  first,  as  an  outgrowth  from  the  cyst -wall ;  secondly,  by  changes 
taking  place  in  extravasatcd  blood  ;  and  lastly,  from  a  fibrinous  exudation 
from  the  wall  of  the  cyst.  The  presence  of  blood-crystals,  which  lias  been 
recognized  in  some  cases,  proves  that  they  occasionally  arise  in  the  second 
wsy.  The  symptoms  and  treatment  of  these  aflfections  are  described  with 
diaeases  of  burste  (see  Vol.  II.). 

One  form  of  et/atic  (Hua^  of  ih»  o^ari/  may  be  placed  under  this  head,  as  it 
from  dilatation  of  the  (SraaHan  toUioles.  The  cystn  are  usually  nume- 
but  do  not  individually  reach  any  very  great  size.  They  contain  a  serous 
fluid,  and  uva  have  bt-eu  rei-'ognized  within  them,  thns  proving  their  origin. 

ib.) — Betontion  Cysts  nrise  from  an  obstruction  to  the  escape  of  somr 
natural  secretion,  in  consequence  of  which  the  acini,  or  tubules,  of  tlie  glnnd 
l)et!imie  exfianded,  or  the  duct  becomes  dilated  to  such  an  extent  as  to  form  a 
distinct  cyst.  The  process  by  which  the  cyst  is  form»?d  is  not  (»ne  of  simple 
dilat>ition  :  it  is  ac-c<>mpHnied  by  a  new  growth  of  fibroid  tissue,  resulting 
from  the  irritation  (yiuaed  by  tht^  tension  of  the  retuinefl  setirotion,  so  that  in 
almost  all  eases  the  wall  of  the  fully  devrlo]>ed  cyst  is  many  times  thicker  than 
the  atructun.*  from  which  it  origiunted.  If  the  cyst  springs  from  a  duel,  the 
walls  of  which  contain  involuntary  muscular  fibre,  this  will  Ih*  found  to  have 
disappeared » the  new  tissue  being  purely  fibrous.    The  cyst- wall  is  lined  with 
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epitbeliam  of  the  same  character  as  that  naturally  lining  tbe  caTitj  from  vhich 
it  has  originated.  The  contents  may  still  rescmhW  the  natural  secretion,  bat 
more  commonly  tl»ey  are  altered  by  degeneration  and  inspissntion,  or  by 
exudation  from  the  wall  of  the  cyst, 

UcU  ntion  cysts  mny  ho  divided  into  three  groups :  (u.;  AtberoniMlonB 
cysts  :  {fi.)  Mucous  cysts  ;  and  {y.)  Cysts  front  the  dilatation  of  largv  dnctk 
Tbe  first  two  groups  are  spoken  of  as  "  folUcular  cysts." 

(ii.)  Ath«romBtou8  Cysts  are  those  arising:  in  connection  with 
gclmceoiis  yhmds  of  the  skin.  They  are  usually  situated  upon  \\w  scHlp^  fid; 
neck,  or  hack;  srinietimes.  however,  they  occur  elwwherc— thus  1  hare  r^ 
moved  a  very  large  one  from  the  fore  part  of  a  girl's  am),  and  others  ftom  the 
lahia  and  groin.  Their  size  varies  from  that  of  a  ]>iu'a  head  to  an  orange: 
the  Binalient  occur  on  the  eyelids,  the  largest  on  the  shoulders  and  MsalpL 
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Atheromatous  cy^ts  are  often  very  numerona,  especially  about  th*  hod. 
Most  fRHjuently  they  form  in  women  about  the  middle  period  of  life  ;  Uiej 
are  smooth,  round,  or  oval,  usually  adherent  to  the  skin  at  one  spot  bat 
inovtdjle  over  the  deeper  structures,  either  semi-fluetuating  or  elastic,  tboouch 
sometimes  solid  to  the  couch.  In  some  parts  where  the  sebaoeona  folliolea  an 
large,  as  on  the  back,  a  small  black  point  can  oficti  lie  deiect«d  (»a  Uie  «nrfsot 
of  the  tumour,  throutrh  which  an  aperture  may  be  found  Irudm^  into  it* 
interior,  and  allowiug  the  expulsion  of  its  coutent^.  A  sebaceous  tumour 
oonsiats  of  a  cyst-wall  and  contents.  Tbe  cyet-wall  is  composed  of  ilenw 
white  fibrous  tissue,  having  elongated  connective-tissue  rorposclei  scAUered 
Uirouf^h  it.  k  is  eonuecLed  to  the  surrounding  pnrtH  hy  loosi?  areobu-  iiarac 
ooutaiuing  yellow  elastic  libres  in  some  nbumJauce.  The  thirl.n(**s  of  Uw 
wall  varies  greatly.  When  the  cyst  is  situated  on  the  hairy  scalp  it  is  alwap 
tough  and  thick,  while  in  all  other  situations  it  is  much  ihinocr,  Iminediately 
in  contact  with  the  inner  surface  of  the  cyst-wall,  a  layer  of  acttrelj 


np.»6I.— Willi  ..f.X!l.r«»»m^.u     < 

u'.    A   l<  >  •'•'lU  pa*llU((A 


A  TifEHOMA  TOUS    CY^STS, 


1037 


ithelial  cells  is  found  closelj  rcsetnbliag  the  deeper  larers  of  the  epidermis  ; 
ortliiT  from  the  wall  these  assume  a  more  Huttt'iied  form  ;  then  they  become 
lied  with  fat  ^ranulef).  and  finally  break  down  into  a  fatty  granular  mass 
Fif^.  :ViI).  The  atheromatous  uiaas  fomiing  tlie  contonts  of  the  cyst  is  com- 
osed  of  this  fatty  debri».  If  examined  when  freshly  removed  from  a  tumour, 
will  be  found  to  be  soft,  creamy,  pultaceuns^  or  souietimea  cheesy-looking,  of 
yellowish  white  colour.  Hiimutimes  in  old  cysts  it  becomes  dry  and  laminatetl, 
Dokiu^  not  nultkc  Panuesau  cheese.  lu  some  cyst^  of  old  standing  and  lan^e 
,  the  contents  may  be  semi-fluid,  the  more  liquid  parts  beiu^  of  a  brown. 
Teen,  or  blackish  tint,  and  having  u  very  otfensive  sour  srnell.  These 
rioQfi  contents  are  composed  of  sebaceous  matter,  mixed  in  various  propur- 
bns  with  epithelial  seniles,  fat  jijaiiules,  and  cholesterine  (Fig,  350).  8omc- 
Imc8  the  wall  sends  fibrous  septa  toward?  the  centre  of  the  cyst,  apparently 
presenting  the  remains  nf  the  tissue  between  the  acini  of  the  follicle  ;  but 
roe  papillae  or  hair-follicles  are  never  found  in  cysts  due  to  obstruction  of  the 
cretory  dactM  of  a  sebaceous  follicle.  Occasionally  a  part  of  the  cyst-wall 
ay  undergo  calcification,  and  calcareous  particles  may  be  found  among  its 
ntents  (Fijr.  350  h),  Malherbe  has  des^Tibed  a  true  ossification  of  tbe  cyst- 
II  with  tMlcilicrttion  of  the  epithelium  cells.  This  is  rare,  and  the  tumours 
ve  been  described  as  osteomata  of  the  skin  before  their  true  nature  waa 
mderstood.  Some  forms  of  cysts  of  new  formation  closely  i-esemble  those  just 
scribed  in  their  contents  and  naked-eye  appearances,  but  differ  fhim  them  in 
e  Biructore  of  their  walls,  which  is  that  of  true  skin.  These  will  be  referred 
a^ain  under  '*  dermoid  cysts." 

/'rofp-psH. — The  growth  of  these  tumours  is  ofteu  very  slow  :  bat  not  iin- 
requently,  after  remaining  stationary  for  years,  they  increase  rather  rapidly, 
"he  tumour  itself,  though  painless,  may  give  rise  to  uneasy  sensations,  by 
»mpre»sing  nerves  in  its  vicinity  ;  it  usually  continues  to  grow  slowly,  until 
le  patient,  being  annoyed  by  ita  presence,  has  it  removed  by  operation.     If 
ft  untouched,  it   occasionally,   though   rarely,  happens  that  the  sebaceous 
latter,  exuding  through  an  iii>erture  on  its  surface,  forms  a  kind  of  scab  or 
oat,  which  by  a  process  of  sub-deposition   becomos  conical  ;  and,  being 
radually  pushed  up  from  below,  at  the  same  time  that  it  assumes  by  ex|)oearG 
dark   brown  colour,  forms  an  excivsceuce  that  looks  like  a  horn,  and  ia 
nsually  considered  to  be  of  that  chamoter.     These  '*  horns "  have  lje<'n  met 
with  on  tbe  head,  on  the  buttock,  and  in  other  situations.     The  accompanymg 
wing  (Fig.  ''^h^),  is  taken  from  achild  four  years  old,  brought  to  me  to  have 
honi  removed  ;  a  womau  also  once  applied  to  mc  with  one  about  an  inch 
d  a  half  long,  growing  fi-ora  the  upper  lip. 

In  other  cases,  these  tumours  inflame  and  suppurate;   the  skin  covering 

cm  becomes  adherent  and  reddened,  idcerution  takes  places,  and,  if  the  cyst 

small  and  dense,  it  may  be  destroyed  by  suppuration  anmnd  it.     If  it  be 

r,  nloerution  of  the  integuments  covering  it  takes  place,  and  the  sebaceous 

ttcr  is  exfwsed  ;   this  may  then  putrefy,  become  horribly  offensive,  and 

k  nw*ay  in  nnhealthy  suppuration.    In  other  cases,  peculiar  changes  take 

ce  in  the  eysL-wall  :  large  granulations  are  thrown  out  in  it,  and  the  cyst- 

I  ftppeon  to  vascularize,  becoming  irregular  and  nodulated,  rising  up  in 

bcrous  growths  with  everted  edges,  exudmg  a  fcetid  discharge,  becotuing 

berent  to  .Kubjaceut  parts,  and  assuming  a  malignant  appearance,  forming  at 

t  &  lore  u  large  ai  a  sancer  (Fig.  .S6d).    Cysts  that  have  undergone  thia 
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cbange  sliow  ^eat  local  malignancy,  rapidly  itiHItmtiD*;  rniti 
sarnmndiug  piirU,  but  aii  u  nilo  the  lymphatic  glands  are  not  impIicaCed. 
have  seen  a  case  in  whioli  thy  skin  wasdeatroyod  from  a  little  Mow  the  vi 
to  the  r«x>t  of  the  neck,  and  from  ciur  to  ear  Irnnsversely.  The  Hurfai« 
ooreretl  with  fuii^'ating;  granulations,  but  there  ivus  no  implicatinu  of  tbr 
glands.  Liicke  states  that  in  such  caaea*  a  ^Minine  transformation  of  th» 
atheromatOQa  cyst  iuto  a  squamous  curcioonia  has  taken  pUce,  tho  epitheltoiD 
penetrating  the  cyst-wall  and  growing  in  the  tissoM  bejond.  It  mo«; 
oommonly  owurs  after  middle  life. 

IJuu/no.iiA.  The  only  diseasen  with  which  these  tiimonni  ean  J»e  eonfmindrvi 
are  ubsees^es  and  fatty  growths.  From  an  tibsffus  a  sebtuxH)ua  cyit  mar  U 
distinguished  by  its  history,  slow  growth,  situation,  elasticity,  and  mobilitr, 
and  if  there  should  he  present  the  dilated  oriHce  of  the  sebaceoos  duct,  tbmoirh 
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which  some  of  the  contents  can  be  squeezed,  tlie  micruaoopiual  examiiu- 
tion  of  these  will  serve  to  confirm  the  diagnosis.  From  fattt/  tumour»  ibw 
growths  may  be  diagnosed  by  their  firmer  and  more  regular  fi-ol :  am]  » 
caae  of  doubt,  hy  the  cviuiuation  and  examination  of  their  contents.  Sonn- 
times  tlie  cysts  may  be  lobulated   so  an  closely  to  n*semble  n  MiOBr 

(Fig.  .Hf)4).     But  even  in  these  cafces  they  may  be  distinguished  !•  ^tOB 

pressing  on  the  edge  of  the  tumour  :  if  cystic  it  will  remain  fixed,  Mid  the 
finger  can  be  pressed  through  it ;  if  a  lipoma  it  will  roll  away.  When  ihb 
cyst  has  become  csncemus,  its  *irigin  can  be  ascertained  only  frma  tk- 
hiHtory, 

The  Treatment  of  a  tumour  of  this  kind  ocinsists  simply  in  its  removal,  afler 
which  it  is  never  reproduced^  unless  a  small  portion  of  the  cyat-wall  hai  faors 
left  behind.  So  long  na  these  tumours  arc  KUiall,  and  do  not  girt  rue  to 
iruvmvenience,  they  may  be  left  without  surgical  interference'.  Bat  wbcn  favfe, 
and  more  jtartioularly  when  they  have  betronie  inflamed,  they  should  !»•  maofvi 
The  method  of  0|>pratii:in  will  vary  acconiing  to  the  situation  of  ihm 
and  the  thickness  of  its  wall.  When  situated  on  the  «(ailp,  whrrr  the 
dense  and  tough,  the  tumour  may  very  readily  Iw  n-nuived  by  traosfii 
nnd  the  skin  rovcring  it  with  a  8calf»el,  stiucczing  out  the  oontenta,  and 
seizing  the  cyat-wall  with  forceps  and  palling  it  nut.     In  this  little  ot 
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there  are  two  pr>int8  tbat  reqnirc  attention  :  first,  the  l>aso  of  the  erst  Hhoald 
ncvor  be  iranHfixed  ;  and,  gecoiuilj',  no  attempt  at  dissection  ahould  be  made. 
If  eitlier  of  tlu:se  procimtitjnH  be  neglected,  troublesome  htemorrha^e  tmiy 
entiue.  The  hair  abould  lie  nut  away  from  the  iiiimedmtc  nti'^ljbourhtMHl  of 
the  tiiuiours  and  the  ecalp  thorouo^hly  washed  with  soap  and  hot  water  and  a 
diJuti;  solution  of  ammouiu.  A  towel  soaked  in  1  ia  :)<i  earbohc  lotion  should 
be  applied  for  half  an  hour  before  the  opcmtiun.  The  iucisions  sliouUi  be 
BUtared,  and  dressed  with  an  eHieient  antiseptic  dressing  firm!/  applied  with  a 
ca|>elliae  bandage.  When  gituuted  aboat  the  faoe,  back,  trunk,  or  limbs, 
sebaceous  cysta  usually  require  to  be  dii^utected  out,  bcin^  thin  and  more 
closely  incorporated  with  the  skin ;  and  often,  in  consequence  of  former 
iDflamination,  adherent  to  the  sabjacent  parts.  In  doin^  this,  care  should  be 
taken  that  the  whole  of  the  cyst-wall  is  extirpated.  If,  however,  any  portion 
of  the  wall  L>e  left,  it  should  be  freely  rubl>e<i  with  nitrate  of  silver,  lest  a 
troublesome  fistula  remain.  When  the  tumours  are  situateil  between  the 
shoulders   or  on  the  l>ack,  and   the   patient   is   unwilling  to  submit  to  an 
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ion,  I  hare  8omctime.<)  cured  them  by  opening  up  with  a  probe  the 
BtDulJ  black  oritice,  whieh  will  always  be  found  leading  into  them,  squeezing 
out  the  contents  of  the  cyst,  and  then  puahing  in  two  or  three  silk  threads, 
which,  acting  like  a  seton.  have  excited  the  amount  of  infiammation  requisite 
to  bring  about  a  closure  of  the  cyst. 

Tlic  horns  and  malignant  ulcers  that  result  from  these  growths  require 
excision.  If,  however,  the  ulceration  be  connected  with  the  cranium  by  its 
base,  or  be  very  ejctensive,  ils  in  the  case  depicted  (Fig.  35;^),  it  may  be 
impofiAible  to  remove  it,  and  it  will  be  safer  to  treat  it  by  the  application  of 
the  chloriile  of  zinc,  or  by  o(*casionatly  touching  it  with  potassa  fnsa* 

{fi)  Kncons  Cysts  arise  in  mucous  membranes  iu  the  same  way  as 
itoiis  cyMts  111  the  skin.  Their  walls  are  usually  thin,  and.  as  % 
ice,  they  Heldt»m  rtiich  any  givnt  size.  Their  Contents  mtuaUT 
DOOfiist  of  a-turbid  Tisrid  tluid,  and  cholesterine  Ls  sctmetimes  present  They 
srv  motit  commonly  met  with  iu  the  mouth,  and  occasionally  in  the  tongue. 
[They  form  one  \  ariely  of  ranula ;  and  the  so-called  droj»y  of  the  antrum, 
is  in  most  cases  a  miitous  cyst  developed  within  the  cavity.  They  are  ulao 
let  with  in  the  labia,  arising  from  the  glands  of  liartholini,  and  C'owpcr's 
glands  in  the  male  an*  said  occasionally  to  undergo  a  similar  change.  They 
an?  best  treated  by  excising  a  piece  of  tlie  wall  and  applying  h  strong  sohitirm 
»f  diloride  of  zinc  to  the  interior  of  the  cavity, 
(y)  Cysts  arising  from  the  dilatation  of  tlM  ducts  of  glaads  an*  1c*ks 
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oommoD.  Tlicy  are  mefc  with  in  tlie  mamma  from  (>l)etruction  of  iflHI^H 
ducte,  in  the  mouth  as  rannla  from  obstraction  of  Wharion^  duct,  aad  iu  the 
teaticlc,  forming  the  so-called  enuj'sttd  hydrocele  or  spermatocele.  ('T^tmif 
similar  ori^riii  are  alno  mcL  with  in  thu  liver  aud  kidney.  The  considerftCion 
of  the  tsymptomB  and  treatment  of  these  cyata  must  he  deferred  to  the  ciia|ttCD 
on  the  di8easc«  of  the  or^iuR  in  which  they  occur. 

IL  CvsTS  or  Nkw  Fokxatiox. — Cysts  of  new  formation  may  U?  divided 
into  (a)  iSimple  or  sorous  cysts;  (h)  Ha^matoma  or  blood-cyst  j  {c)  (^yilio 
tamourSp  compound  and  prolil'erous  cysta  ;  (rf)  Cysts  in  tumours. 

(a)  Simple  or  Serona  Cysts  may  occur  in  any  pan  of  ilm  Ixidy.  Tbey 
are  composed  of  u  thin  ayhU  lined  with  a  flat  endothrliurn,  like  that  of  useron 
or  synovial  membrane.  Their  contents  arc  a  slij^htly  viwtid  serous  tiaid. 
They  are  Buppoeed  to  arise  from  effusion  of  fluid  in  the  spaces  of  the  arvolar 
tifiSDc ;  by  the  pressure  of  the  fluid  the  surruundiug  fibrea  are  sqaeeted 
together  and  thus  form  the  membranous  wall  of  tlje  cyst,  which  fcubsequenUy 
becomes  Lhickeued  by  new  jrrckwth  of  Hhrous  tissue. 

False  or  Accufenhl  Burs<v  arise  in  thi«  way  over  nixy  lK>ny  promiQcoco 
which  is  ex|M:'sc(l  to  pressure  and  friction  :  in  fact  there  is  some  reason  to  bebrvr 
that  all  bursa-  ar*e  tlius  formed.  Whether  this  be  the  case  or  not,  false  bnnnr 
when  once  formed  are  liable  to  the  snme  diseases  as  thrtse  that  are  DftoaUT 
assumed  to  be  of  normal  development.  The  most  oomniou  uud  Lrouhlctiome 
false  bursa  is  that  formed  over  the  jirojecting  head  of  the  first  mettUamJ  Iwinei 
which  gives  rise  to  the  condition  known  as  a  '*  Inmimi,'* 

It  is  probable  that  many  of  the  tumuurs  classed  as  '^ganglia**  are  formed  iM 
the  same  way,  especially  those  on  the  back  of  the  hand,  as  the  extensor  teodoiii 
in  that  region  do  not  possess  a  sheath  sufficiently  detinit<!  tu  allow  of  a  brraMl 
protrusion  from  it. 

The  serous  cysts  met  with  in  the  neck  do  not  belong  to  this  clsss.  Thej 
are  either  congenital  or  formed  by  dilatation  of  pre-existing  spaces,  socfa  ss  the 
bnrsfle  alxtiit  the  hyuid  Utne  or  larynx. 

{L)  EsBmatoma  or  Blood-Cyst. — Under  this  term  hare  been  indaM 
four  eutirt'ly  diflerent  conditions : — 

(1.)  The  true  blootl-cijsl.  This  is  a  Uiin-walled  cyst  containing  pure  blood: 
if  its  contents  tue  withdrawn  by  puncture  it  nipidly  tills  again,  and  cases  ban 
been  recorded  in  which  death  from  hu-morrhage  has  followed  iuciHiimsmaditiats 
such  cysta.  They  are  most  common  about  the  ne<-k.  iu  cU«e  c^mnootioii  wiU 
the  sheaths  of  the  vessels,  or  the  parotid  region  ;  but  they  ha\e  licrn  met  wilb 
elsewhere.  Their  origin  is  very  doubtful.  8omc,  fn»m  their  muUilocidar  ior^ 
and  direct  communication  with  the  veins  are  supposed  to  have  odiriiiacsd  ta 
ncevL  In  others,  the  cyst  is  single,  and  has  no  connection  with  aoy  dtstinft 
vessel ;  the  blood  seems  in  these  to  be  furnished  by  an  exti^mely  vsaonlar  cfil- 
wall,  as  in  a  case  recorded  hy  Gay.  These  8auguinei>uj)  cysts  may  rtntHtttr 
i-esemble  in  general  appearance  a  soft  vascalar  san^'oma.  A  ewe  cif  this  Idod 
was  sent  to  me  by  Uenry  Benuet :  a  tumour  al)out  the  si3«  of  an  orai{«i,  of 
nodulated  a[ipenrance,  was  situated  in  the  leg  of  a  woman  below  tbs  knc^  vlien 
it  had  l)ecn  gni4hially  increasing  in  size  for  abont  a  conpls  of  years.  So 
was  the  resemhlauce  to  malignant  disease,  that  ampi<  ^q 

hy  some  Surgeons  who  had  previously  seen  the  case  :  .1  ue 

on  examination,  proved  to  be  a  sanguineous  cyat,  with   thin  and 
walls,  and  as  it  extended  too  deeply  into  the  ham  to  admit  of  itsadj  reaiormt 
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reduced  it  by  Biiccessive  tap|)ia£r8,  aud  theu,  luyinj^  it  open,  allowed  it  to 
granulate  from  the  bottom.  When  practicable,  however,  the  cyst  should 
fllvajs  ha  diaaocted  out. 

(2.)  Many  cases  have  been  described  as  blood-cysts,  which  are  in  reality 
serous  ryxU  into  which  an  atcidrntal  hrmorriM4j€  has  ktken  placs.  In  these, 
unless  the  hemorrhage  be  very  recent,  the  blood  has  undergone  changes  in 
colour  from  disintegration  of  the  corpusclefi.  In  some  cases  it  is  treacly  from 
absorption  of  a  part  of  the  serum. 

(."{.)  The  term  "hicrnatoum''  is  more  commonly  applied  to  njtU  which  havB 
Uwtr  oriijin  in  an  vj-lnivft^afion  of  hlood.  The  changes  that  occur  in  extrava- 
s&bed  blood  have  already  l>een  described  (p.  HI 2).  In  some  cases,  as  there 
pointed  out,  absorption  fails  to  take  place.  The  extravasated  blood  disteuda  the 
spaces  of  the  areolar  tissue,  or  fills  a  cavity  formed  by  sul>cntancoa8  lacei*ntion. 
A  deposit  of  fibrin  fii*8t  takes  place,  and  giibse<iuently,  in  conseqaence  of  the 
irritation  cani4ed  by  the  tensiou  of  the  fluid,  an  ill-defined  capsule  of  fibrous 
tiasno  is  formed  round  the  extravasation.  The  contained  blood  becomes  altered 
in  colour  from  disintegration  of  the  oitrpuscles^and  finally  the  contenU  assume 
the  appearance  of  more  or  less  darkly-tinged  serous  fluid.  The  hsematouia  of 
the  ear  so  frequently  met  with  a**  the  result  of  violence  during  the  ^ome  of 
football,  when  played  according  to  the  Rugby  rulee,  is  a  cyst  of  this  kind. 
Similar  cysts  arc  not  uncoramonly  met  ^vith  in  the  ears  of  lunatics,  and  in  these 
cases  the  cause  is  not  so  evident.  I  Imve  seeti  a  large  hienmtoma  on  each  ear 
of  a  lunatic.     The  contents  consisted  of  semi-solid  coagtdnm. 

Similar  cysts  are  occasionally  found  as  a  result  of  hfemorrhage  into  the 
subarachnoid  space.  The  coagiilatod  blood  in  the  course  of  time  U'comea 
completely  discoloured,  and  fonus  a  thin  membrane-like  layer  of  tissue  which 
encloses  a  cavity  containing  a  small  riuuiitiLy  of  serous  fluid. 

(4.)  In  many  cases  which  have  lately  been  recorded,  it  has  beeu  found  that 
tamoans  which  were  deacribed  cliuically  as  blood-cysts  were  iu  reality  soft 
tarrcitutta^  the  structure  of  which  had  been  broken  down  by  heemorrhage. 
(8ee  Sarcomiitons  I{Kiod-<:ysts.) 

(f.)  Cystic  Tumoxirfl. — These  are  tumours  in  which  the  development  of 
cysts  is  an  cMseiaial  of  their  growth,  and  not  merely  an  accidental  complica- 
tion. To  this  class  belong  the  compmtiui  <ir  mulUtocuhr  ct/st^  met  with  in  the 
ovary,  the  mamma,  and  the  testicle.  In  many  cystic  tiimoure  solid  growths 
project  from  the  walls  into  the  cavities,  and  from  this  they  have  received  the 
name  of  jfroJiferous  ajsta ;  the  growths  are  spoken  of  as  intracystir  yrowthf. 
Multilncular  cysts,  as  met  with  in  the  ovary,  form  the  best  example  of  this 
form  of  tumour.  These  cysts  are  composed  of  a  fibrous  wall  and  an  inner 
lining  of  columnar  epithelinm.  hnmediately  beneath  the  epithelium  is  a  layer 
of  embr^unic  tissue,  from  which  spring  the  intracystic  growtlig.  These  aasarae 
the  form  of  branched  papiihe  projecting  intti  the  cavity  of  the  cyst ;  they  itfe 
covered  by  columnar  epithelinm.  Wilson  Fox  showed  that  secondary  cysts 
nay  be  formed  by  the  adhesion  of  adjoining  manes  of  this  ])apillary  gniwth, 
tlins  ftirming  small  closed  spaces  or  daughter-cysts,  which  gradually  boromo 
distended  by  secretion.  In  some  cases  the  revere  process  takes  place,  and 
Instead  of  the  number  uf  cysts  increasing  by  the  formation  of  daughter-oyitts, 
they  become  diminished  by  ci:>alesrum%.  rnilocular  ovarian  cysts  are  sujh 
poied  to  be  often  formed  in  this  way.  The  contents  of  these  cysts  vary  from 
a  liquid  as  thiu  as  ordinary  blood-serum,  to  a  viscid  fluid.     It  is  alkaline  in 
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^tion  and  sometimes    colonred    fi'om   the    admixtnre 
Chemically  it  is  found  to  contain  met-albumiu  and  pnrnlbainin,  aiul  iMune*' 
times  mucin,  from  which  it  ir  assnmod  that  the  fluid  is  a  true  accrptiun,  in 
formation  of  which  the  t'pithehal  lining  in  concerned. 

In  the  proliitTOiiM  cvhU  of  ihe  niumiiia  the  intnvcystic  jjrtiwths  u»ume 
lobulatt'd  or  cauliflower-like  Ibmi,  and  in  Btruclure  are  found  riuK-Iy  \A 
resemble  the  normal  structure  of  the  mamma.  These  prowihs  may,  aoconliuit 
to  Paget,  by  their  increase  in  size  canse  the  gradual  ab«orpliuD  of  the  mor»^ 
fluid  contents,  until,  at  last,  their  development  is  arrested  by  the  cTBt-wall. 
The  tumour  would  then  i-esemble  an  ordinary  adenoma  of  the  mamma  sur- 
rounded by  a  distinct  capsule. 

The  cystic  tumours  of  the  ovar^',  mamma,  and  testis,  wilJ  be  more  fuUy 
deBcribofl  with  the  dint^tf^es  of  thoee  organs. 

{iL)  Cyats  in  TumourB  foiin,  not  as  au  essential  part  of  the  growth,  but 


Hit  8U.— Haiul  kim)  iH^lc  of  «u  adult,  with  •lUttrnnimalJc  Uhm,  ivprwM'n'Jitg  tit*  •tMattna 
ttbdilliTcU'tfi.if  till'  tinrtrlilnl  trtd  othrr  cleft*.   1,  3.3.  «.nr»l.«*^'iT>I.1litrd.a»ir 
cIcRa  ;  h,  liitortuaxilUr;  rlcR  ;  0,  KniUlwiirblUl  Qmuiv  ;  7,  uji*tf  maxilUo 


as  an  accidental  complication.  They  may  arise  from  softening  of  partioDi  cf 
the  growth,  or  from  haemorrhage  into  its  structure.  As  a  rule  they  are  nut 
surrounded  by  a  distinct  wail,  but  in  stjme  simple  tumours  they  seem  to 
increase  by  transudation  of  serum  into  the  caWty,  and  thus  tht*  anrroanduif 
structure  may  be  coaipn?ssed  so  as  to  resemble  a  limiting  i- 
luginous  tumours  ocomiomttly  become  cystic  from  muc^ni'-  w^  of  t 

matrix.     Cysts  in  tumours  will  be  more  fully  desi-ribed  with  the  gtvwthi  ift 
which  they  occur. 

III.  CoNfiBMTAL    OrsTs. — This  olasB    inoladea  :— (a.)  CyBt»  liimi 
skin  or  mucous  membrane  and  resulting  from  inchision  nf  the  «*piblMi 
U»e  meeobliwt  during  development  or  more  rarely  from  imperfect 
of  6(»me  factjil  oiiial.     These  are   Dermoid  Oysta.     (/*.)  C\-Bta  anaiaf  frim 
cily  obliterated  temporary  fcetal  structures. 
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(fl.)  I>ermoid  Cyats. — The  majority  of  these  result  from  inclusion  nf  ti 
portion  of  the  epiblasU  Cysts  thus  formed  ar«  flistin^^uiHlifHl  iis  •'  atufuesimiion 
$i^rmoid9^*^  by  Bland  Sotton,  who  has  added  much  to  our  knowledge  rta<ard- 
ing  this  highly  interesting  rlass  of  cystic  fonuatitius. 

It  ^rill  he  remembered  tlmt,  in  the  \ cry  earliest  stages  of  development  the 
germinal  membrane  or  blustoderm  divides  into  thrt'e  la.^ers.     From  the  must 
superficial  of  these, or  epiblast,  is  develojied  the  cuticular  (x»vering  of  the  hKKJy, 
with  the  hairs  and  glands  of  the  skin  nnd  the  central  ner\'0U8  system  ;  from 
the  deepest  layer,  or  hypobliist,  arise  the  epithelial  lining  of  the  uir-|)aa8age8 
and  of  the  alimentary  auia!  and  the  epithelium  of  tlic  plamls  connected  with 
it ;  while  the  rest  of  the  body  is  devclo|K.*d  from  the  middle  layer  or  mesoblast. 
The  blastoderm  is  at  first  tint,  but  in  the  process  of  development  it  iKvomes 
folded  on  itself,  and  thus  encloses  the  abdominal  cavity  ;  the  mouth  and  neck 
are  developed  from  lateral  pn^ce^ises.  the  branchial  arches,  which  curve  down- 
wards till   they   meet    in    the   middle   line,   and   between   these   arches   are 
Hssores,  the  branchial  clefts.     The  lateral  parts  of  the  fiice  arc  developed  i# 
the  avme  way,  while  the  nose 
and  middle   parts  above   the 
mouth  arise  from  a  descending 
prooen  proceeding   from   the 
frontal  region.     By  the  roul- 
escence  of  all  these  the  fiK*e 
and  throat  are  formed.  It  can 
easily  be  understood  how  in 
this  process  a  portion  of  the 
epiblast  may  become  included 
and  remain  imbedded  in  the 
tisHues  belonging  to  the  deeper 
layer.    Shimld  this  happen,  a 
closed    cyst   may   he    formed 
lined  internally  with  the  struc- 
tures propiT  to  the  skin,  and 
yet  entirely  unconnected  with 
it.      Dermoid  cysts  arc  met 
with  moat  commonly  in  the 
sabcntancous  tissue   in  situations  in  which  their  position  can  be  explained 
by  the  process  of  inclusion   above  descrilKnl.     The  accompanying  dzagmm, 
(Fig.  SS/i)  from  a  pa|>er  by  r'usset,  well  illustrates  the  lines  in  the  neck  which 
Gomspoud  to  the  branchial  clefts,  and  to  the  meeting  of  the  various  processes 
from  which  the  face  is  developed  in   the  ftrtus.     It  is  in  these  lines  that 
dermoid  cysta  are  most  commonly  met  with.     They  arc  m<»sl  often  found  at 
the  upf>er  and  outer  angle  of  the  orbit.     Hen-  there  is  often  an  intlcntation  in 
th«  bone  correspondmg  to  the  cyst,  and   in  some  cases  the   bone  may  be 
vranting,  the  tumiHir  being  in  direct  c«>nt.art  with  the  membranes  of  the  brain, 
a  fiuit  which  it  is  important  to  remember  in  attempting  their  removal.    They 
hsvc  ofvasionally  been  found  within  the  skull  ^^n  the  mening<«. 

On  the  trunk  dermoid  cysts  are  occasionally  met  with  ahmg  the  middle  line 
where  the  opp^tsilc  halves  uf  the  b<»dy  wall  join  each  'tther. 

The  walls  of  the  sufMrticial  dermoid  cysts  present  all  the  structures  of  true 
skin — cuticle,  cutis  vera,   [mpilln*.    swent-glnnds,  scbuceoas    follicles,  hair- 
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fiilliclcs,  nnd  hair  (Fip.  ?tU(i).  Their  conlents  nre  cwu&llj  rnthrr  thinner  Lhao 
those  of  th(?  ordinary  Qtlieromatous  cyst,  though  cloBcly  rescmblini;  tlwin  in 
upponrancn.  Often  a  Riuall  biUl  of  uuilcd-up  hair  is  fouDd  inside  the  cavity. 
The  contents  are  the  acciiniulBteil  gocretiuns  of  the  glands  in  the  cyvt-WttU 
mixed  with  desquamated  epitbcliam. 

It  is  intcrestinjr  to  note  that  cyst^  lined  with  opidennis  are  occtuttonally  met 
with  on  the  fingers  or  elsewhere  as  the  it'sult  of  punctured  wounds.  In  tndi 
cases  the  epithelium  from  whieh  the  cvst  formed  has  been  driven  into  the  rob- 
cutaneous  tissue  \\y  tlie  instrumefit  inliictini,^  the  injury. 

Those  rarer  fonns  of  dermoid  cysts  which  develop  from  an  embryonic  caual 
which  fails  to  un<lergo  the  normal  pro(x?s8  of  oblit<;ration  are  distiu^uiahed  by 
Bland  Sutton  as  ^^hibuh-dermoid^r  A  well-known  example  is  Lh«  d«nnoid 
cyst  which  occasionally  forma  beneath  the  tongne  in  tlie  middle  line  of  the 
floor  of  mouth.  This  cyst,  in  some  cases  at  least,  is  dcW'lopbd  from  tli« 
thyroo-lingual  duct  or  canal  of  His,  whieb  passes  from  the  foramen  cascmn  ftl 
the  Lack  of  the  tougac  downwards  behind  the  hyoid  bone  to  the  isthmiu  of 
the  thyroid  body.  Normally  this  duct  l»erome8  rompletely  ohliterttted,  bat 
should  the  closure  fail  in  t  hat  part  which  lies  above  the  hyoid  l>onc  a  fiul)1in|;iMl 
dermoid  cyst  may  result.  To  the  simie  clnss  belong  tliosi*  dennoid  oysts  whkli 
tx.^cafiionaIly  occur  in  the  nerk  beneath  the  deep  cervical  fascia  at  the  anterior 
Ixirder  of  the  sterno-masboid.  and  arise  in  a  deep  unobliterated  itortion  of  one 
of  the  branchial  clefts.  Dermoid  cysts  of  this  class  may  or  may  not  contain 
sebaceous  glands  in  their  wail,  and  accordingly  thu  contents  may  cttusiat  of  the 
Qsual  sebaceous  niatter  or  of  clear  fluid. 

Iknmids  of  ihc  orary  are  aiuarkablc  from  the  complex  nuturv  of  U)t 
structures  often  present  in  their  wails.  Among  these  may  be  mentioned  bone, 
teeth,  cartilage,  ^-c.  whilst  in  two  remarkable  specimens  a  mammary  gtaod 
projected  into  the  interior  of  the  cyst  ;  one  of  tluwe  recorded  by  IV  '  •  too 
is  preaen'ed  in  the  Museum  of  the  Middlesex  Hospital,   Ovarian  d*  .tay 

gradually  contract  adhesions  to  the  omentum  or  me^ut'Cry  and  Iusf  Uicit 
connection  with  the  ovarj*  itself. 

ib)  Congenital  Cysts  arising  in  Imperfectly  Obliterated  Potal 
Stmctiires. —  CV-rtain  dermoid  cysts  already  described  arise  in  ''  liu: 

the  cysts  included  in  this  class  differ  from  them  in  possessing  no  li:  uin 

or  mucous  meml)rune.  To  this  variety  may  be  referred  the  cy*t*  "I  tht 
spermatic  cord  which  arise  from  the  distension  of  a  portion  of  the  pt^x^caEaf 
vaginalis  testis  which  has  remained  unobliterated,  although  cnt  off  frtMn  tbc 
cavity  of  the  peritoneum  above  and  the  tunica  vaginalis  below. 

Some  tumours  of  the  tcbticlc  iiud  sonic  jn'owths  ai'i^iug  iu  the  neighbour- 
hood of  the  kidney  which  contain  large  cysts  lined  with  columnar  vpilboliUB 
ai-e  8nj)|H)sed  to  arise  from  the  nuoblitenited  remains  ot  the  W*»IAtD  body ; 
and  the  parovarian  cysts  arising  in  the  broad  ligament  of  the  uLrrtu  bav«  the 
same  origin. 

A  rare  form  of  congenital  tumour  known  as  a  teratoma  may  convenkiiitly  be 
mentioned  here,  It  consists  of  a  complicated  muss  (tf  rarioos  UeeiMS  and 
organs,  which  in  adherent  to  or  iuelnded  within  the  biHiy  of  so  otherwitt 
perfectly  develo{>ed  foetus.  Certain  congenital  tumoan  of  the  Mniai  nqpoa 
ars  supposed  to  l>e  of  this  nature. 

(5.)  Farasitio  Cysts.— Cysts  occasionally  come  under  the  caiv  of  tKe 
Surgeon  which  owe  their  origin  to  the  presence  of  a  varasiU^    Tba  mmL 
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ion  of  thew  is  tlic  hydatid  oyat,  which,  lilthonfjh  somewliut  rare  in  tins 
ilry,  is  extremely  coimnou  ia  Australia.  The  imnisite  ia  met  wirh  in  it* 
fnlly  developed  state  only  in  the  wolf  and  dog.  It  ia  a  small  tftpeworm  abont 
i  inch  in  length,  the  tjenia  echinococcus,  congiRtincj  nf  Tour  Ret^menLs  or  pro- 
gK»ttidea,  the  last  of  which  is  the  lar^-est.  and  contains  tlie  ova.  The  latter 
usually  find  their  way  into  the  human  suhject  in  water  or  in  tbo<l  contiiminiited 
by  the  t*x(jrement  of  the  dog.  On  euterinjr  the  human  intestine,  the  small 
embryo  contained  in  the  egg  is  set  free,  and  by  means  of  a  boring  apparntna 
with  which  it  is  provided,  penetrates  the  wall"  of  the  got.  It  is  then  carried 
by  the  blood-stream  to  some  distant  part,  in  which  it  develojw  into  a  cyst 
or  hydatid.  The  hydatid  cyst  is  comj>osed  of  an  outer  niticnlur  layer  and  an 
inner  granular  lining  cc>mp(wed  of  cells,  muscular  fibres,  and  a  water  vascular 
BjBtera.  The  contents  of  the  cyst  consist  of  a  clear  fluid  of  very  low  specific 
jfravity,  usually  not  over  10o7,  and  containing  either  no  albumen  or  the 
faintest  possible  trace,  with  a  considerable  quantity  of  sodium  chloride.  The 
cyet-wall  to  the  naked  eye  appears  as  a  delicate,  semi-tninsjmrent,  elastic 
membrane  not  unlike  the  white  of  a  hard-boiled  plover's  egg.  It  is  seldom 
more  than  one-eighth  of  an  inch  in  thickness,  and  can  l>e  seen  by  the  naked 
tjye  to  be  laminated,  and  a  still  finer  lamination  is  recognized  under  the 
microecope.  On  the  iuner  Kurf'ace  of  this  mem))mne 
the  tienia  heads  or  scolices  are  formed  by  a  develo]  - 
merit  from  the  living  tissue  lining  the  cyst.  The 
head  is  a  small  ronnd  dot,  jaat  recognisable 
to  the  naked  eye,  and  about  ^^.^  inch  in  diameter. 
It  is  provideil  with  four  suckers  and  a  ring  of  hook- 
leti*,  which  are  generally  seen  retracted  into  iho  mid- 
dle of  the  head  ( Fig.  ,S.">7 ).  If  the  hydatid  perishes, 
these  heada  bro4ik  up,  but  the  booklets  being 
indestructible,  con  usually  l)c  detected  in  the  fluid. 
The  cyst  may  b%  single,  but  very  commonly 
"daughter  cysts"  are  fonned  from  the  wall  of  tl»e 
imrent  cyst,  and  become  free  iu  the  cavity 
or  niitside   it.      The  ])arasite  is  not   capabN*  of 

farther  development  in  man,  and  it  is  only  by  a  migration  in  some  way  again 
to  the  dog  or  wolf  that  it  can  reach  the  stage  of  the  fully  developed  tranin. 
The  site  to  whirh  the  cyst  may  attain  is  sometimes  enormous,  rts  much  as  five 
pints  of  fluid  having  often  been  removed.  The  irritjiticm  set  up  by  the  cyst 
causes  a  development  of  fibrous  tissue  in  tin*  structures  surrotiuding  it,  which 
usually  Lissumes  the  fonn  of  a  tolerably  distinct  meinbnine  or  ps<.-udo-cyat. 
This  is  of  course  continuous  with  the  tissnca  in  which  the  parasite  is  lying, 
und  cannot  be  removed.  The  cyst  belonging  to  the  parasite  itself  is  usually 
looawly  attiiched,  and  can  be  |»eeled  off  without  difficulty.  Hydatid  ci'sts  are 
found  in  almost  all  jijirts  of  the  Ixxly.  They  are  mi»st  cutninou  in  the  liver, 
»nd  occur  in  other  organs  in  the  following  order  of  freijuency  : — lungs,  muscles 
and  anbcDtaneoDs  tissne,  kidneys,  pelvis,  nervons  centres,  boms  and  hreufit. 
The  parasite  not  uncommonly  perishes.  When  this  occnrs,  the  pscndo-cyst 
imrrounding  it  may  l»ocomt'  oalcifitnl.  and  the  cyst  itself  seems  to  break  up  in 
the  fluid.  In  this  way  nil  danger  is  removed,  but  the  tumour  remains.  In 
other  cases  sapptmitii'i)  takes  place  nmud  the  hydatid.  The  migrating  celU 
penetrate  the  wall  of  the  parasite,  and  the  whole  cavity  become*  filled  with  a 
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thio  pnrnlent  finid.     The  cyHt-wall  often  becomea  looaoncd  anr]  partmlj^ 
t«gnit^d.     Finally  the  abficcas  may  possibly  bamt  BOperficially.  and  the 
<!j8t  be  distrhiir^^ed.     I  once  openi^d  a  very  lar^  abficofis  in  the  adductor  region 
of  a  youu^  woaiuu''8  thi]|.di,  and  gave  eiit  to  nearly  a  pint  vf  \a\9,  txiauiniag 
dozens  of  hydatid  cyst«  about  the  size  of  gooseberries.    The  dmptam 
these  cysts  when  seated  in  tlie  suhcntancous  or  mu8(*nhir  lissoes  cannot 
made  with  certainty,  except  by  withdrawing  some  of  Hn;  lliiid  with  th^  aeptntor, 
and  submitting  it  to  microBCopic  and  chemical  exumination.     If  ir  tie  nf  low 
specific  gravity  and  free  from  alburacn,  It  is  aluK»8ti  certain  to  have  come  fVom' 
a  tme  hydatid  cyst,  and  if  hookletR  are  found  no  doubt  remains.     The  TrmU 
mfint  of  these  cysts  wlicn  seated  in  an  external  part,  such  us  a  limb,  ix  ooospklr 
removal  of  the  parasite  by  a  free  incision.     In  this  way  1  n*mnved  s  by^^lU 
cyst  of  the  Hize  of  a  fist  from  the  muscles  at  the  buck  of  the  neck  of  a  JomiT 
man.     In  intenial  organs,  if  enucleation  be  imf>o8(tiblc,  Bsj^iiration  is  cfaMB  htm, 
treatment,  und  is  said  to  cure  about  half  the  caseA  ujteratf^  on.     In  sptle- 
of  antiseptic  precautions,  aspiration  is  not  uncommonly  followe<l  by  MSppom* 
tion.    If  this  occur,  or  if  the  aspirati<m  fail  to  cure,  the  only  efficient  tnraUntnK 
is  to  open  the  cavity,  to  attach  the  wnlla  of  the  ftseudo-c^^st  to  the  skin  wbeo 
possible,  and  to  insert  a  drainape-tnbe.     The  pai-afiitic  cyst  may  someCixncs  br- 
removcil  from  the  cavity,  but  more  often  this  is  imposbible  ouini;  to  the  wcA- 
ness  of  its  walls,  iiud  the  small  size  of  the  opening'  that  can  l>e  made,    the 
operation  should  be  performed  with  the  strictest  untiBf|itic  precautious,  tut  ihe 
dead  |»urasite  and  the  watery  fluid  4'ontained  in  the  cyst  are  highly  pulreaoOilt 
and  owing  to  the  size  of  the  cavity  septic  poisoning  is  very  likely  to 
wpecially  if  the  drainage  and  asepsis  be  imperfect. 


n.-TT7&IO0B8    OOUFOBSD    OF    ONE    OF    THS     MODIPX0ATIOM8    OF    FtTXXY 

DBVXI/OPKD    CONNSCTrVX    TXS8US. 

The  structures  included  under  the  term  "  connective  tiamie  and  ita  modi£a* 
lions,"  are  fat,  fibrous  and  areolar  tissue,  cartilage,  bone,  and  muouus  umm. 
The  ttunours  con)po6ed  of  any  of  these  tissues  in  a  state  of  perfect  tkrclip- 
ment  are  uniformly  benign.  Occasionally  a  i:artilaginous  tonaottr  Mminr* 
a  mali^-^nant  form,  but  it  will  then  he  found  that,  instead  of  being  covend  b? 
a  firm  fibrous  membrane  at  the  margin  of  tl»e  growth,  there  is  a  zone  o^  <»- 
bryonic  tissue  which  is  infiltrating  the  surrounding  piirts  on  one  side  sail 
becoming  developed  into  cartihige  on  the  other — in  fact,  that  the  tomonrii 
not  a  chondroma  but  a  choudrifying  sarcoma.  It  is  from  this  tissue,  probtbly, 
that  the  Hyetem  liecomes  infected,  and  not  from  the  fully  developed  oajlihgv. 
lu  the  Hame  way,  turuoui*&  which  to  the  naked  eye  seemed  to  be  composed  <tf 
lione  may  assume  all  the  characters  of  maliguancy  :  but  on  micmscopic  azamh 
notion  it  will  be  found  that  tlteydo  not  grow  as  normal  Ume  due*, either 
a  fibrous  membrane  (]>erio8teum)  or  from  cartili^^',  but  arc  in  fact 
sarcomata.  These  will  be  described  amongnt  the  sarcomata.  Again, 
no  absolute  boundary  IfCtween  sarctima  and  lihroma.  Many  tamoQia 
almost  entirely  of  spindle-ct^lls  contain  a  large  ]>roportion  of  flhmns 
between  the  cells.  If  the  fibres  very  much  exceeti  the  cells,  the  growth  ittnAd 
he  called  a  fibroma;  if  the  revene  a  stircoma ;  and  one  between  the  tV9  i4^ 
often  spoken  of  an  a  fibro-sarcoma.     As  a  broad  rule,  it  may  be 
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gnuDcy  or  titv  growUi  will  be  in  pro|>orLiou  to  the  perfectioa  of  tho 
velopmeut  of  the  tissue  of  which  it  18  composed. 

a.  Fatty  TomoTir  or  Xipoma. — These  tumoure  (»cc«r  in  any  part  of  the 
bcutaaeous  tissue,  and  at  all  ages,  thougli  they  arc  most  cummouly  met  with 
ibout  the  earlier  periods  of  middle  life.  1q  the  majority  of  casMs  they  appear 
oripnate  without  any  evident  cause  :  in  other  instances  they  can  hf*  distinctly 
rac<^  ix^  pressure  or  to  some  local  irritation,  as  to  that  of  bnu'cs  or  shoulth^r- 
traps  over  the  back  and  Hhoutders.  In  one  case  I  have  known  the  disease 
be  hereditarily  transmitted  to  the  members  of  three  generations  of  a  family. 
Fatty  ffrowths  occur  under  two  forms,  one  dillused,  the  other  circum- 
ibed:  it  is  the  latter  variety  only  that  is  termed  the  AdipoBS  or  Fatty 
our.  The  difl'iised  fonn  of  fatty  deposition  occurs  in  niii>!;e>i  abnnt  the 
bin  or  nat€8  and  may  occasion  much  di8lij;un?nient.  This  form  was  described 
J  Brodie  under  the  name  of  "  fatty  outgrowth." 

Fatty  tumours  may  form  in  all  parts  of  the  Uxly  as  soft,  painless,  inelastic 

oujjhy  swellings,  usually  giving  rise 

manipulation  to  a  feelinjr  closely 

mbhiig  fluctuation.      They  ^row 

ry  slowly,  and  are  commonly  oval 

round  in  form,  bat  frequently  lubu- 

lied  to  a  most  extraordinary  degree. 

^hey  occur   most   fi*e4uently  in   the 

flubcutaneous  fut  al»out  the  neck  and 

jfaotildeiB,   aud  are   occasionally  met 

||rith  between  muscles,  in  the  neigh- 

Twarhood    of   joint*  and    of    serous 

membranes   and   of    mucous  canals, 

lometimea  in  very  unusual  situations, 

where  saeh  growths  would  scarcely 

Be  looked  for.     Thns  I  once  removed 

B  lipoma  three  inches  In  length,  and 

k  thick  as  the  thumb,  from  under  the 

'^f||§liUr    ligament    and    the    palmar 

of  a  yonug  woman.     A  very 

tous  circumstance  connected  with 

ese  tumours  is  that  they  occasionally 

ift  their  seat,  slowly  gliding  for  some  distance  from  the  original  spot  on 
which  they  grew ;  thus,  Paget  relates  cases  in  which  fatty  tumours  shifwd 
their  position  from  the  groin  to  the  perinieum  or  the  thigh,     i  have  known 
ne  descend  from   the  shoulder  to  the  breaat.     When  gniwing  superficially, 
sometimes  becomes  pedunculated.     They  may  attain  a  birge  size,  but 
ion  in^'onvenieoce  ouly  by  their  pressure  ur  bulk  :  sonn'timcsthey  8p]>car 
numbers,  upwards  of  :f 50  tumours  of  various  sixes  having  l»ecn  found 
e  individual  ;  and  C.  v.  Lutzau  records  a  cas*.'  in  which  they  reached 
extriujrdinai-y  number  of  ^,4;(i;.    They  nirely  ulcerate,  except  when,  ha\ing 
ed  a  great  size,  they  become  irritated  by  the  friction  of  the  clothes.     In 
vwM%  the  tumour  may  l»e  much  hardened  by  an  overgrowth  of  its  tibrons 
Oa'asionalty  patches  of  calciHc^tion  are  met  with.     The  calciire<ms 
matter  sometimes  forms  a  layer  like  an  egg-shelly  enclosing  a  spiicc  in  which 
Hofteuetl  and  ap[)arently  saponihed. 
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The  t^-piral  Upoaui  is  ttimplj  a  mass  of  fat,  ustnilly  diflt;rin(;  In  stractm^if 
no  way  from  the  ordiimry  8ul»cuUneous  adipoHe  tissue  (F'ig.  ;^'*S),  but  it  it  Ml 
inicommon  t<.»  find  crystalline  doposils  of  the  fntty  ncids  in  the  cclk  It  » 
enHosed  in  a  fine  thin  capBalc  of  areolar  tiKRUP,  having  small  reflselii  mmifjiag 
over  it8  sorrace.  This  raipsule  i»  adherent  to  the  surrounding  itnictareif  bat 
looaely  oonnected  with  the  tumour  itself;  «)  that,  in  removiuir  the*e  prowthfc 
it  is  important  to  optMi  the  capsule  thorouj^hly  btfore  attempting'  tn  muclalc 
the  tumour.  ^H 

These  tumours,  which  present  the  least  possible  deviation  fVom  the  ndlB 
Atructure  of  the  parts  in  which  they  grow,  are  derived  from  the  conoMn 
tissne  by  an  infrensed  dtvelopment  of  fat.  They  pn  sent  ncnisionaUy  wne 
minor  varieties  of  structure.  Thus  the  fibrous  tissue  nuiy  be  in  cxc«M»  sitiB{ 
rise  to  the  so-called  '^fihrnus  li|>Dro»/' or  the  tumour  may  be  permeaM^H 
numerous  dilated  vessels,  as  in  the  "erectile  lifK^na"  ur  *' niBvo-Iipd^l 
'I'hese  conditions  are,  however,  rare.  Occasionnlly  murouH  tissue  m»y  be  fiioo^ 
inLermixcd  with  the  adipose,  forming  the  "  myxo-!ip*)mn."  Thi«  will  Ir 
menti^MK'd  a^ain  under  myxoma. 

The  diagnosis  of  a  fatty  tumour  is  usually  ensy.     It  is  not  n  'Jb* 

muHclefi  o\er  wliicli  it  is  lyiu^^     This  chii  easily  be  nscertjiiiied  i  :  tin 

patient  throw  the  muscles  into  contmctiou.  when  the  tnohility  of  the  ttUDonT 
will  be  found  to  remain  unaltered.  It  is  more  easily  confounded  with  »  ^ 
sarcoma  or  a  chronic  abscess.  The  sarcomata  usually  sprinj^  from,  rr  «rl; 
become  adhereut  to,  the  deep  fascise  or  muscles.   On  pinchinir  n;  -    "^^H 

a  fatty  tumour,  it  will  l>e  fouud  to  dimple  in  several  plnrf-s,  nltln  -  <|H 

freely  movnhle  over  the  jrrowth.  This  sign  ib  wantiuji^  in  %  strcom*.  A 
fatty  tumour  is  distinijuished  from  a  cyst  or  chronic  abscess  by  pressing  na  iu 
edire,  when  the  solid  tumour  will  be  felt  to  roll  awiiy  fri>m  under  tl»e  fing«i: 
iu  a  collection  of  fluid,  the  titi^r  sinks  throu<;h  the  ed^^  withnnt  the  iesMtMA 
of  anythinj^  slippint*  away  from  beneath  it.  When  the  tumour  is  lobaklv^ 
there  can  be  little  doubt  as  to  its  uature.  If  any  doubt  should  reniAiit,  Um 
mtifis  may  be  punctured  with  n  grooved  needle  or  a  fine  trochar. 

Iu  the  Trraimeiit  of  fatty  tumours  nothing  can  be  done  exee|)t  cxurpiiMB 
with  the  knife.    The  tumour,  being  but  loosely  a<lhenent  to  its  •  ^4ily 

turns  out  if  the  latter  l»e  freely  opened,  so  that  the  smf>oth  shii  '**^ 

the  tumour  is  seen  in  the  bottom  of  the  wound.  (Jreat  carr  mu^t  l»c  tnk»u 
that  none  of  the  lobules  frc'<|Uently  found  in  these  tumours  arc  left  behind,  •• 
they  WMuld  wrtainly  serve  as  startin;ir  points  for  new  gMwths. 

/'.  Fibroma:  Fibrons  or  Fibroid  Tumonrs. Desmoid  Tiunours.  ArsolV 
and  Fibro-ceUalar  Tumours.  In  the  licaltliv  b<H]y,  tilir<.us  w^hiu-  io  fosad 
either  dense  and  lirm  as  in  tendons,  or  Iooh*  and  tiluuteutoUft  as  in  %xvci»i 
tissue,  and  between  these  two  extremes  every  viiriety  of  density  it  c«b«;rf«L 
In  healthy  areolar  tissue  two  kinds  of  fibres  are  almost  invsriably  jtmAt : 
white  fibrous  and  the  yellow  elaf^tie  tissue.  In  tiimoum  comfKSiKl  of 
tissue,  similar  variatiuus  in  density  are  mot  with.  Thus  wo  htt\*r 
tumours  as  dense  in  structure  as  ligaments,  autl  others  a?i  Ihiiw  as  cmkr 
tissue,  but  in  all  it  is  extn>mely  uncommon  to  find  any  yellow  elastic  f 
Fibrous  tissue  enters  very  Inn^ely  into  the  composition  of  inanj 
besides  the  true  fibromata.  Thus  the  stroma  of  almost  all  cancen  IS 
of  fihrttUB  tissue,  the  intercellular  sulmtanoe  of  tt  sarconm  msy  ba 
fibrous*  and  in  a  lipoma  the  lobules  of  fat  are  bound  tugvthrr  by  tavxAax 
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'ho  term  "  fibroma"  is,  however,  applied  only  to  those  tmnours  in  which  fibruus 

\r  areolar  tissue  forms  by  far  the  most  abundant  constituent,  ami  in  which  all 

le  cells  are  of  the  type  of  connective-tissue  corpuscles,  and  uniruniily  diK- 

■ibuted  amongst  the  fibres.     As  before  stated,  no  Bharp  line  can  be  drawn 

itween  fibroma  and  sarcoma,  and  the  term  •*  tjbro-sarooma '*  is  frequently 

applied  to  those  tnnioni*s  in  the  border-hind  between  the  two.     Kibromata 

ly  be  divided  into  two  chief  classes: — K  Soft  tibroniata,  areolar  tumours, 

md  fibro-cellular  tumours  ;  "2.  Firm  fibromata,  desmoid  tumours,  and  fibroid 

lours. 

1.  Soft  Fibromata. — These  may  be  diffused  or  circumscribed  ;  in  some 

they  are  distinctly  encapsuled.     The  diffused  variety  or  arm iar  tni/wurs 

i  little  more  than  a  siiiiple  byix^rplasia  of  the  suhcutaiieoas  or  subriiueous 

ireolar  tissue.     They  are  represented   by  pendtdnus  fleshy  growth**,  Conning 

larjje  tumours,  comm«mly  called  Waua,  which  may  occur  on  any  part  of  the 

face.     They   are   smooth,  pedunculated, 

^Bon -elastic,  pendulous,  and  movable,  slowly 

increasing    without    pain   dften  to   a    very 

;ut  size.     They   arc  thinly  covered  with 

ikin,  bearing  abundant  pitpilloe,  and  eome- 

timeaenlarged  sweat-glands  and  hair-follicles. 

Large  vessels  may  runiify  on  the  surface,  and 

'occtisionally  the  skin   is  pigmented.     They 

sometimes   conjienitid.     In   the  disea.se 

mown    as     moUnBcum    fibrosum     these 

iuraours  form  pedunculated  musses  or  rolls, 

langing  from  the  skfn  of  the  buttocks,  thighs, 

and  other  parts  of  the  body,  and  may  attain 

such  a  size  as    seriously   U*   inconvenience 

the  patient  by  their  weight.     These  masses 

are  cumpoRed  merely  (►f  eonnficLive  tissue, 

sometimes  dry  and  tough,  sometimes  cede- 

matouB.     They  contain  large  bloc  id-vessels, 

fre^juently  of  such  size  as  U>  render  removal 

of  tlie  growth  a  most  hazardous  operation. 

■     In    the     Treatment    of    these    affections, 

&)re8sareand  iodine  applicatiuns  maybe  tried 

■n   the  earlier  sta^^es,  with   the  view,  if  possible,  of  checking  their  growth  ; 

^pt  a  later  j>eriod  they  must,  if  large,  l>c  I'emoved  by  operalion,  though  this 

^)rocetinrc  is  at  times  an  extremely  severe   one,  owing   to   their   great  size 

and  vaflcularity. 
^  Tumours  nf  the  arcttmacrihfd  /v///W//j  described  by  Paget  as  fibrn-celhihir, 
■BU'e  not  of  comnmn  occurrence  ;  and  when  met  with  they  are  most  frequently 
found  in  the  scrotmu,  the  labium,  the  deep  mnecular  inturHpaces  of  the  thigh 
or  axilla,  and  on  the  scjdp,  in  which  situation  they  m.iy  form  lar«;e  masses, 
sometimes  weighing  many  ptiunds.  When  seated  in  the  subcutaneous  tissue 
these  tumours  raaj*  become  |)ednnculated,  as  in  Fig.  :*;/.»,  which  represents  a 
tumour  of  this  kind  which  I  removed  from  the  side  of  a  woman.  I  have 
removed  one  sveighing  nearly  fiiur  pjimils  from  the  axilla  \>i  a  woman, 
where  it  lay  between  the  serratns  magnus  and  tiie  ribs.  When  they  occur 
about  the  scrotum  and  labium,  these  tnmours  must  not  be  confounded  with 


V\g.  a^.— reiwlnlaoMAoft  Plbroini. 


ioi8 


TUMOURS. 


out)     11 
1  I.*  ~ 


The  typical  lipoma  is  simply  a  mass  of  fiit,  usiiftlly  differing  in  structanp  hi 
no  way  from  the  ordinary  sul>cutaneons  adip(we  tissuti  (Kij».  ;tri.s),  but  it  is  not 
uncommon  to  find  crystalline  depnsils  of  the  fatty  acids  in  the  oelU.  It  » 
enclosed  in  a  fine  (liin  capsule  of  areolar  tisaue,  having  small  vcshcIs  mmif/iD^ 
over  its  surfBcc.  Thia  napsule  ih  adherent  bo  the  surrouuding  etrDCtum,  but 
looeely  connected  with  the  tumour  ilBelf ;  so  that,  in  removin;:  these  gjowllKi 
it  is  importarit  tu  open  the  capsule  thoroughly  before  attcroptin'^  to  tnocilat^ 
the  tunmnr. 

These  tuinoui*e,  which  present  the  least  possible  deTiution  from  the  nonst) 
Btrocture  of  the  parts  in  which  they  gi-ow,  are  derived  from  the  connective 
tissue  by  an  incresfied  development  of  fat.     They  pnsont  oaTisionally 
minor  varieties  of  structure.     Thus  the  fibrous  tissue  may  lie  in  t-xrc-M^  p 
rise  to  the  eo-called  •'fibrous  Ui>oma/*  or  the  tumour  may  Ik*  •  1  lij 

numerous  dilated  vessels,  as  in  the  "erectile  lipoma"  or  "  n  ,    ma" 

These  conditions  are,  however,  rare.  Occasionally  mucouH  tissue  may  l»e  foood 
intermixed  with  the  adipose,  fonninp  the  •'"  myxo-lip<imn.*'  Thi*  will  \n 
menti<»Med  attain  under  myxoma. 

The  diagnosis  of  a  fatty  tumour  is  usually  enay.  It  is  not  it' 
muscles  uNcr  which  it  is  lyinjr.  This  chu  easily  be  ascertained  ij 
patient  throw  the  muscles  into  coutmction,  when  the  mobility  of  the  tamoor 
will  be  found  to  remain  unaltered.  It  is  more  easily  c«nifnunded  with  a  »ft 
sarcoma  or  a  chronic  abscess.  The  sarcomata  usunlly  sprinp  from,  cir  earh 
become  adherent  to,  the  deep  fascise  or  muscles.  On  pinchinf*  np  the  skia 
n  fHtty  tumour,  it  will  Ik?  found  to  dimple  in  Severn!  plHce8.althou(»h  it  is 
freely  movable  over  the  growth.  This  sijfn  is  wantiuK  i"  a  Karcoina.  A 
fatty  tumour  is  distinguished  from  a  cyst  or  chmnic  alwcess  hy  prrjsins:  no  iM 
edjre,  when  the  solid  tumour  will  be  felt  to  roll  away  from  under  the  fingrr; 
in  a  collection  of  fluid,  the  finger  sinks  thnmjrh  the  ed^^  without  the  sentalioo- 
of  anythiuf;  stip]nng  away  from  beneath  it.  When  tht!  tumour  is  lobulat^» 
there  can  Ik'  little  doubt  as  to  its  nature.  If  any  doubt  should  rvnuin,  tbf 
mass  may  be  punctured  with  a  grooved  needle  or  a  fine  trochar. 

In  the  Trealment  of  fatty  tumours  iiothin*];  can  bo  done  except  extirpatioo 
with  the  knife.  The  tumour,  beinjsf  but  loosely  adherent  u»  its  capsalc,  reodiW 
turns  out  if  the  latter  ho  freely  opened,  so  that  the  Bmi.H)th  shinin>r  sorfsce  »( 
the  tumour  is  seen  in  the  bottom  of  the  wound.  Oreat  cnre  nui^l  lie  takr« 
that  none  of  the  lobnles  fretjuently  found  in  thcao  tumours  are  left  behind,  sft 
they  wnuld  ccrt4iinly  serve  as  startin;;  points  for  new  growths. 

h.  X^broma:  Fibrons  or  Fibroid  Tumours. Desmoid  Tumours, 
and  Fibre -cellular  Tomonrs. — In  the  healthy  boijy.  tibnuis  li^xut-  is  f*: 
either  dense  and  tirm  as  in  tendons,  or  loose  uml  filamentouii  a*  in  arcoltf' 
tissue,  and  between  these  two  extremes  everj'  variety  of  density  is  iibsennL 
In  healthy  areolar  tissue  two  kinds  of  fibres  are  almost  invanably  |»rc«ciit ;  tfat 
white  tibruus  and  the  yellow  elastir  tissue.  In  lutuours  composed  of 
tissue,  aitnilnr  variations  in  density  are  met  with.  Thus  uc  hft\i«  fi 
tumours  as  dense  in  structure  as  Ii(;ument5,  ami  cthi-rs  as  lome  m  anoitf 
tissue,  but  in  all  it  is  extremely  uncommon  to  find  any  jolJow  Hnsik  flbrea 
Fibrous  tisHue  enters  very  largely  into  the  oomposilion  of  many  tuniaon 
|i>eaidefi  the  true  fibromata.  Thus  the  stroma  of  almost  all  cancen  ii  eMD|MSffi 
|b^  fibrous  tissue,  the  intercellular  substance  of  a  sarcoma  ma/  be  abondiBtly 
fibrous,  and  In  a  lipoma  the  lobules  of  fat  are  bound  togi^lbi-r  by  artolar 
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'he  term  "fibroma"  is,  bowover,  applied  only  to  tbosetnraours  in  wbicli  fibrous 
kr  areolar  tissut.'  forms  by  far  the  most  abimdaut  constiluout,  and  in  which  ull 
le  cells  are  of  the  ty|>e  of  connective-tissue  corpuscles,  and  uniformly  dis- 
tribated  amongst  the  Hbros.  As  before  stated,  no  sharp  line  can  be  drawn 
between  fibroma  and  sarcoma,  and  the  term  "  tibro-sarcoma '*  is  frequently 
applied  to  those  tnirinnrs  in  the  border-land  between  the  two.  Fibromntn 
may  be  divided  into  two  chief  classes: — I.  Soft  fibromata,  areolar  tumours, 
id  fihro-ccllular  tumours  ;  2.  Firm  fibromata,  desmoid  tumouni,  and  fibroid 
Lourfi. 

1.  Soft  Fibromata.— Those  may  be  diffused  or  circumscribed  ;  in  some 
they  are  distinctly  enoapsuled.     The  diffused  variety  or  avpolar  fumoi/rn 
little  niui'e  than  a  simple  hy[>erphisia  of  the  subcutaiieous  or  Hubmuetms 
areolar  tissue.     They  are  represeuted   by  pendulous  fleshy  growths,  formin*.: 
-iai^e  tumours,  commonly  called  Woilb,  which  may  occur  on  any  part  of  the 
ODrface.     They  are  smooth,  pedunculated, 
non-elHStic.  j^ndulous,  and  movable,  slowly 
increasing    without    pain    often  to   a    ver^' 
preat  size.     They  are  thinly  covered  with 
Akin,  bearing  abundant  papillEc,  and  sonie- 
Eimesenlarg^l  sweat-glands  and  bair-folliclos. 
vesself*  may  ramify  on  the  surface,  Hnd 
tsionally  the  skin   is  pit^mented.     They 
sometimeit   roii;:,'^enital.     lu   the  disease 
, known    as    moUascnm    fibroswn    these 
tnioorfi  form  pedunculated  masses  or  rolls, 
ing  from  the  skin  of  the  buct*K-ks.  thighs 
other  parts  of  the  body,  and  mar  attain 
TOch  a  size  as    seriously   to    inconvenience 
the  patient  by  their  weight.    These  masses 
fare  composed  merely  of  connective  tissue, 
"wmetimes  dry  and  tough,  sometimes  cede- 
mattjus.     They  contain   large  bit M)d- vessels, 
etjnently  of  such  size  ns  to  render  R'movnl 
the  growth  a  moht  lutzurdous  operation. 
In  the    Treahufnt    of    these   affections, 
^Dreand  iodine  applications  may  bo  tried 
the  earlier  stages,  with  the  view,  if  possible,  of  checking  their  growth  ; 
a  later  ]terio<l  they  must,  if  large,  l>e  removed  by  operation,  though  thin 
r>cethire  is  at  time**  an  cxiromely  severe  one,  owing  to  their  great  aise 
id  vascularity. 

Tnmuura  of  the  rhrumaerihnl  vtirtfhj^  described  by  Paget  as  fibro-cellular, 

not  of  common  oticurrence  ;  and  when  met  with  they  are  most  frequently 

mud  in  the  scrotum,  the  lal>ium,  the  deep  muscular  intrrKpacen  of  the  thigh 

Axitlji,  and  on   the  sc4dp,  in   which  situation  they  muy  form  large  masaeB, 

ivoR^  weighmg  many  pounds.     When  seated  in  the  subcutaneous  tiieue 

tumours  may  become  f)e<luiiculated,  as  in   Fig.  .'ViO,  which  n*pn.'w*nts  n 

imuur  of  this  kind  which   I  rvmoved  from  the  sitle  of  a  woman.     I  hare 

imoved  one   weighing    nearly   f*inr   p^^unds   from  the  axilla  of  a  woman, 

rbcre  it  lay  between  the  serratus  luagnus  and  tiK*  ribs.     When  they  oarur 

mt  the  scrotum  and  labium,  the^e  tumour*  must  n<'t  \ni  confounded  with 
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elephantiasis  of  tbtse  parts,  from  wliioh  they  inuy  be  duttinpnished  by  the  fict 
that  tboy  ure  limited  and  circumscribed  maases,  and  uut  mere  outgrontbi. 
Pa^et  oliscrves  that,  wlieu  occurriu^^  about  the  jri.'nital  organ?,  tlicy  are  foood 
in  yountr  women  and  in  old  men.  They  occur  ouly  in  adulu  who  mherwiaein 
in  good  health,  and  grow  rjuickly,  forming  aoft,  elastic,  ronnded,  nnd  nBOodi 
tumours  ;  they  are  not  attended  with  any  pain.  After  removal  ihcy  are  foood 
to  posa>s8  a  thin  capsule,  to  be  of  a  yellowish  colour,  and  to  contain  a  ltrg« 
quantity  of  infiltrnfed  serous  Huid,  which  may  1m;  wjueeztnl  ontabund&DLly.aDd 
coagulates  ou  BUmding.  This  fluid  may  tte  so  abundant  as  ti»  give  rise  to 
distinct  fluctuation.  Thus,  1  once  removed  a  tioft  fibroma  from  amongvt  tb* 
short  muscles  of  the  thumb,  which  had  previously  been  treated  anaaoccaiJbllj 
by  puncture,  nnder  the  imprecision  tbat  it  was  cystic  in  nature. 

Under  the  microscoi)e  these  tumoni-s  display  a  bountifully  dt-licaiie  neiwwl 
of  white  fibmns  tissue,  arranged  in  undulating  filaments  and  fibmus  bands,  io 
the  midst  of  which  stellate,  spindle-shaped,  oval  or  round  cells  are  fooad. 
Tiiese  cells  arc  similar  to  those  normally  found  in  fully  developed  or  gro*riag 
fibrous  tisane.  They  vary  in  abnudance,  but  never  exceed  the  fibrous  ttssnif  ia 
amount.  The  cells  are  rendered  more  apparent  by  the  addition  of  aoetio  acid. 
These  tumours  somutimes  appear  to  grow  rapidly,  when,  in  reality,  the  incrcM» 
in  size  is  due  to  a  rapid  incrciise  of  the  fluid,  and  not  to  a  new  defxicu  of  • 
solid  character  in  the  tumour.  As  these  tumours  are  perfectly  innocent,  nu 
hesitation  need  l)e  felt  about  their  removal. 

2.  Firm  Fibromfttti — Fibroid  or  Desmoid  Tnmonrs. — These  tnraooa 
are  met  with  in  various  situations,  the  most  common  of  which  are  iLe  te 
and  periosteum,  the  sulKUtaucous  connective  tissue,  and  in  connectwi 
with  nerves.  In  the  utems,  **  fibroid  **  tumours  are  exceedingly  common,  bon 
in  this  situation  they  contain  not  only  fibrous  tissue,  but  also 
amount  of  non-striated  muscular  fibre.  Amongst  the  best  known  eiam 
firm  fibromata  may  be  enumerated  the  simple  ^or  fibrous  epulis,  the 
tuiuours  of  the  antrum  or  lower  jaw.  the  fibnms  polypus  of  the  utriv,  tht 
ordinary  or  false  neuroma,  and  the  painful  subcutaneous  tubercle,  Ftbrooi 
tumours  are  also  seen  in  the  neck,  especially  in  the  parotid  rvgioo. 
shape  these  tumours  are  irregularly  oval  or  rounded;  they  are 
painless,  and,  except  when  growing  from  bone,  freely  movable  ;  they 
slowly,  but  may  attain  an  enormous  size,  e<|ual  to  that  of  u  coooA-DVt  «r 
water-melon.  List^m  removed  one  from  the  neck,  whi<?h  is  in  the  MuMB 
of  the  (College  of  Surgeons,  tbat  weighed  twelve  pounds  ;  they  iisne,  Ui«* 
ever,  been  found  weighing  as  much  a^  seventy  pounds.  They  are  aliiMHi 
invariably  single  :  they  are  excessively  firm  and  hard,  but  yield  aiighlly  cm 
[jreHsniv,  in  this  <iiffering  from  Ixiny  tumours.  "When  cut  into,  they  proMl 
a  white  glistening  fibrous  structure,  oflen  showing,  to  the  imkctJ  eye,  bttodls 
of  interlacing  fibres.  Sometimes  the  fibres  show  a  concentric  anmoi^ 
meut  (Fig.  ;ir>0)  ;  an  appearance  which,  according  to  Billroth,  ia  doe  to  ^ 
fibrous  formation  taking  place  around  uerves  and  vessels.  On  microaoopt 
examination,  pure  fibromata  are  found  to  U*  composwi  of  interlactof^ 
of  white  fibmus  tissue,  scattered  amongst  which  anr  ctdig,  few  ia 
and  spindle-shaped,  stellate,  or  oval  in  form  (Fig.  JtOl).  Th«BB  ani  oAn 
reodered  apparent  only  by  the  addition  of  acetic  acid.  In  nuni  omm  thr 
venels  are  not  abundant,  but  frequently  these  tumours  can  be  iboim  br 
injection  to  be  very  vascular.     Si»mctinies  coarse  caveraoos  spsoea  aaj  bs 
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lound.  The  vessels  are  intimately  adherent  to  the  tibrous  stnictiiro  of  the 
tomonr,  and  consequently,  being  unable  to  cuutruct  or  retnid,  they  poor  out 
enormous  ^piantitic^  of  blood  if  opened  by  wound  or  ulceration.  This  is 
eipecially  the  case  in  thtjse  fibrous  tumoure  which  grow  from  the  boueB  of  the 
h^  or  face,  as  in  the  fibrous  polypi  growing  &om  the  bctdy  of  the  sphenoid 
bone. 

Fibromata  fonn  most  commonly  about  middle  life,  and  may  remain 
Btationary  for  yearR.  They  may,  however,  sulTer  various  changi*.  They  may 
undergo  disintcfj^ruiion,  Itecoming  ipdemntous,  and  softening  in  the  centre,  or 
at  various  iK>inta  of  tht*  cii-rmmference  ;  they  then  break  down  into  a  semi- 
fluid mass,  the  integuments  covering  them  iullame  and  slouch,  and  pus,  mixed 
with  disorganized  portions  of  the  tumour,  is  poured  out,  leaving  a  large  and 
sloughy  chasm,  from  which  fungating  growths  may  sprout,  readily  bleeding  on 
the  alight'C'^c  tonch,  and  giving  the  sore  a  malignant  appearance  ;  the  patient 
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eventually  faUing  into  a  cachectic  conditioQ,  and  beoomiog  exhausted  by  the 
bamorrhage  and  discharge.  In  other  cases  these  tumours  may  calcify,  or 
more  rarely  they  undergo  true  ossification.  In  rare  cases  the  central  parts  may 
undergo  a  process  of  softening,  so  as  to  form  laige  cysts  containing  Huid  of 
TSLnons  shades  of  colour.     Paget  relates  a  case  in  which  u  very  large  cyst  of 

■  this  kind,  formed  by  the  hollowing  out  of  a  fibroid  tumour  uf  the  uterus,  was 
tapped  by  mistAkc  for  ovarian  dropey. 

Some  of  the  forms  of  fibroma  re(|uitv  further  mention  here,  though  they  will 
be  nit'urtoii'il  ug;iiii  iinticr  the  diseases  of  the  organs  in  which  they  occur. 
Fibrom&ta  of  Bone.—ThcsL'  may  grow  lu  the  centre  of  the  bone,  as  is 

■  not  unfRM^uenlly  seen  in  the  lower  jaw,  or  iKmeatli  the  {)eriosieunu  The 
Kdii^toiis  between  these  latter  and  the  firmer  varieties  of  sarci^ma  can  be  made 
H^^l^fliler  removal.  Virchow  lays  great  stress  ufKin  the  fact  that  periosteal 
^^^tovnata  do  not  penetrate  into  the  structure  of  tlu'  bone,  or  show  any  teu> 
^IBoy  to  infiltrate  the  <mrixiiindmg  soft  [nrts,  while  the  rvveret*  is  the  case  with 

Um  aucomatu. 

Wnrom*t«  of  JTervei. — These  are  connuouly  spokeu  of  as  neuromata. 
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although  this  term  would  be  more  properly  limited  to  those  tnmoarB  in  wUi 
newly  formed  none-lilamenta  iire  found.     They  form  rounded   tuuioun,  otw 
^hich  the  fibres  of  the  nerve  are  stretcliud :    they  are  frtHjuetilly  multipb, 
■omctimes  extremely  numerous,  very  hard  and  denfie.  and  almost  iDVur'ttUr 
painlcfifi,  and  not  affecting  the  function  of  the  nerve  upon  which  they 
They  are  more  movaMe  in  a  direction  tran8^■e^fie  lo  the  course  of  the 
upon  which  they  are  seated  than  in  any  other,  when  the  timb  U  put  in  cnch  a 
position  as  to  tighten  the  nerve  ;  a  symptom  which  is  of  *iorae  impririaace  in 
their  diagnosis. 

Painfiil  Subcutaneous  Tubercle  i<i  a  pecnliar  form  of  tibroma,  found 
beneath  the  skin,  nsnally  uf  one  uf  the  extremities,  but  very  rarely  of  the  trunk. 
It  is  seldom  more  tlmn  half  un  inch  in  diameter,  and  is  84>  amall  &■  vcftfoetjt 
to  cause  a  prominence  on  the  surface;  yet  it  ^ves  rise  to  putn  of  tilt 
most  agonizing  chamcter,  usually  called  forth  by  some  slight  touch  or 
pressure,  and  then  lasting  perhaps  for  an  hour  or  more.  Tlie«e  tamoarB  vn 
not  neuromata  ;  at  any  rate,  no  connexion  has  as  yet  been  traced  betvt«o 
them  and  nerve-hlamentB.  They  are  far  more  freqoeut  in  female*  than  is 
males. 

Fibromata  of  Glanda  are  rare,  being  almost  confined  to  the  munmi. 

The  Trmtmenf  of  fibromata  is  in  some  catiea  merely  palliHtire  :  but  when 
they  are  bo  situated  as  to  admit  of  removal,  as  in  the  neck,  lower  jftv» 
antrum,  mamma,  or  subcutaneous  tissue,  they  should  always  Iw  extirp-iiinL 

Tumom-8  closely  resembling  fibromata  in  mdwed-eye  a])pearance  Hud  in  cm* 
nistence  have  been  known  to  i*ecQr  after  removal  with  a  gn-at  teodency  (o 
ulceration,  sUmghing,  and  haemorrhage.  They  may  even  give  rise  to  secoodair 
depositfl  in  internal  <:>rgans.  These  tumours  will  alwayn  be  found  on  micro* 
scopic  examination  to  present  the  signs  of  one  of  the  furma  of  nrcomii  to  be 
described  hereafter.     Pure  fibromata  art?  invariiibly  benign, 

r.  Enchondroua  —  Ohozidroma —  Cartilacrinous  Tumours. —  TbeK 
tumours  form  an  exceedingly  intei-estiug  group,  I)eing  uf  com|jar&ciTtlT 
frequent  octrurrcnce,  and  sometimes  attaining  a  lat-ge  size. 

In  structure,  a  chondroma  closely  resembles  uonnal  hyaline  cnrtHage. 
The  cells  vaiy  much  in  size  and  shape.  In  the  most  typical  furm  they  vc 
large  (yj^  to  ^Iq  inch),  round,  o\^l,  or  polygonal  in  shape,  contain  a  ungk 
large  nucleus  and  nucleolus,  and  are  sometimes  enclosed  in  a  capsule  at  ia 
normal  cartilage.  Occasionally  the  cells  are  found  to  be  irregular  in  ship 
and  branched,  the  processes  of  one  cell  communicating  with  th<»se  of  an<ither,  w 
in  a  myxoma.  This  form  resembles  the  cartilage  normally  fmind  >»nly  to  tb« 
cuttle-fiBh.  The  matrix  may  be  hyaline,  as  in  normal  frctjal  or  articular  car- 
tilage, or  may  contain  a  few  fibres.  It  varies  much  in  density,  occasionally  bcin^ 
BO  soft  as  to  give  the  tumour  a  false  feeling  of  tluctaation.  This  Bofinoi  ii 
usually  found  in  the  more  rapidly  gruwiiig  varieties.  The  tumour  majr  ceoMtf 
of  a  single  mass  of  curtilage,  or  may  be  composed  of  innumcmbW  lofaoki, 
bonnd  together  by  vascular  bands  of  fibrous  tissue.  It  ia  this  vasi.ialariiy  that 
oflens  fonns  the  most  striking  difTerence  between  nonnul  cartilage  and  encboD- 
droma.  Its  surface  may  be  covered  by  a  distinct  fibrous  layer,  sharply  l>mitui|| 
it  from  the  surrounding  tissues,  or  the  muss  of  cartilagu  may  be  aonxmiMW 
by  a  vascular  zone  of  embryonic  tissue,  sometimes  composed  of  roond,  sat! 
sometimes  of  spindle-shaped  cells,  which  may  infiltrate  and  invade  the  sn^ 
rounding  structures.     It  is  this  variety,  which  is  more  properly  daaed  m  % 
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^chondru-flarcoiuu.  tbat  assumes  the  cliancieraorinaligimncj.    EDchondromata 
Bftre  liable  to  various  necondarj  chun^ce.     Thus  tbey  may  undergo  true  osaifi- 
Hn^n.    The  ordinary  peduiu-ulated  or  K|)on^y  cxostosia  is  usually  found  U>  be 
UStered  with  u  thick  layer  of  CArlila^e,  so  that  it  may  be  spokeu  of  as  an 
oesifyin^  choadroma.     Calcification  is  a  far  more  common  change  than  true 
Oflfiificacion  (Kig.  :^(i^).     Xot  unfrequently  mucous  softening  t4ikes  pinco  in 
the  matrix.     The  cells  in  this  condition  float  free  in  the  flaid,  and  undergo 
degeneration,  becoming;  tilled  with  large  globules  of  fat.  This  mucouH  sofl^tning 
may  be  ho  extensive  as  to  give  the  once  solid  tumour  the  appearaiiot*  of  a  tJiick- 
walled  cyst.     In  a  case  of  a  very  large  enchondruma  of  the  rilw  under  mj 
care  a  few  years  ago,  I  was  enabled  to  make  the  diagnosis  by  microscopic  ex- 
amination of  a  small  quantity  of  such  fluid,  removed  by  means  of  the  aspirator. 
OlMiil&ge  may  also  be  found  mixed  in  one  tumour  with  other  stractrnx's.  Thns 


I 
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irhoiMlrntiia  (1H8  dlam).    Pic.  SflS.— VYom  ■  mimII   tnroour  ti<«r,  hiii  Jtititict  from, 
Irfiinii  of  titc  rrtiMir ;  ihowi  Me  vartely  Ui  •hktw  ••'  Ui'  <vU*  uid  capmic*.     At  the 
iltoii  1»  ukiiiK  pUcr  Itivulvfiif  flrat  thf  nulKx  and  tUvn  Utc  «Ui.     f'lx    8(V».— Ffxini  ad 
iiimauf  the  DiiKer  ;  iitmLrix  hiuUx  llbHltftinl. 

the  cartilaginous  tumours  of  the  parotid  region  are  seldom,  if  ever,  pure,  but 
contain  mingled  together  the  structures  of  myxoma,  adenoma,  and  enchon- 
droum.  Kncliondroma  and  sarcoma  are  not  unfrequently  found  combined. 
Euccphaioid  cancer  and  enchondroma  are  said  to  have  been  found  combined 
in  the  testis. 

Cartilaginous  tumours  when  c<»mpo6ed  of  pure  cartilage  are  always  benign  ; 
when  mixed  with  embryonic  tissue,  as  in  the  chondro-aarcoma,  they  frci|nently 
rnn  a  nuilignant  counie.  The  simple  chondroma  oocnrs  as  a  hard  or  slightly 
elastic  tumour,  ovoid  or  round  in  fornt,  soriietiines  smooth  on  the  surfuct*  but 
more  often  lohulated,  of  small  or  moderate  size,  seldom  esceetliug  that  of 
an  oningt.%  and  growing  slowly  without  pain.  The  chondro-sarooina  irrows 
rapidly,  often  attaining  an  enormous  size  iu  a  few  mouths,  and  giving  rise  to 
secondary  growths  iu  internal  organs. 

Wlien  (^rtilsginouB  tumours  attain  a  large  size  and  soften  oa  above  de- 
scrilivd,  the  skin  covenng  them  may  become  duskily  intlamet],  and  eventually 
slough,  fonning  fistulouB  openings,  through  which  a  thin,  jelly-like  matter  is 
discharge!]. 

Loeaiiiy.—^Xmi  frequently  chondroma  ooenn  in  oonnection  with  some 
bone.    It  is  most  commouly  seen  in  the  metacarpus  and  phalungee  of  the 
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fingers  (Fi^.  3C4,  SH^t).  It  is  nire,  in  this  sitaatioo,  to  find  onl 
phalanx  afff^ctod  ;  the  tutnoimi  are  almoet  invariably  multiple.  Thry  form  hani 
or  etfifltic  ronnded  knohs,  Beldoni  larc^^cr  than  a  wulnat  or  a  pif^etxi'f  egy- 
Lai^  chondromutu  aa'  nioHt  ootnmonly  met  with  iu  or  upon  th<^  lieaul  of  ibr 
tibia  or  the  condyles  ol'  the  fi.MUur,  formiu}:  in  these  sitimtionif  rapidly  i m  u ilnj^ 
growths  f*l  ooiiHidemble  ma^iitiide.  Choudromuta  un-  found  nUi>  on  the  riba 
and  the  bones  of  the  pelvis,  in  the  intermuscular  spaces  of  the  neck^thigk  a&d 
leg.  in  conneetion  with  the  sheaths  of  tendons,  and  occasionally  in  glands  ;  bat 
iu  this  last  situation  they  are  seldom,  if  ever,  pure,  Iteing  mixed  with  royxoms. 
(idencma,  or  siireoma,  and  when  in  the  testicle,  occasionally  with  ciirrin4>ma.  li 
is  a  curious  fact,  that  chondromata  never  arise  in  connexion  with  prc-cristinc 
cartilage.  When  connected  with  the  bones,  chondroma  may  Hprio;*  from  the 
periosteum,  gradually  enveloping,  absorbing",  and  eventually  deatroyinj;  iht* 
osseous  stnictures,  though  at  first  not  incorporated  with  them.  It  lu»  then 
been  distinguished  as  ''perichondroma."     This  *i8  its  usual  mode  of  origiB 
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when  occurring  in  the  femur  or  tibia ;  but  when  seated  on  the  «liori 
especially  on  the  metawirpus  and  phalanges,  it  commuuly  springs  fhNn 
medullary  canal,  which  becomeH  expanded  by  gradual  absorption  of  the  oos- 
paet  tiHsue,  with  u  constant  growth  of  new  bone  beneath  the  perioetcttou 
Thus  the  tumour  remains  long  covered  by  a  thin  shell  of  booe,  Fmlltf 
the  gi'owth  perforates  its  bony  covering  at  one  side,  and  then  odrnDoes  nuR 
rajiidly  in  that  dia*ction.  These  tumours  occur  in  childhfH>d  f.r  youfif  ftdflil 
life.  They  never  assume  a  malignant  fnnn.  nor  do  they  oasify.  ralciftcafi  •: 
is  common,  and  mucous  softening  occiisiouully,  but  rarely,  takes  plauea  in  tbrjr 
interior,  leading  to  ulceration  of  the  skin. 

The  Treatmtitt  consists  either  in  excision  of  the  tnmonr,  or  in  ompnUCiOfl  vi 
the  afTecte<l  part.     Excision  may  be  [practised  wlien  the  tnmour  i^  fleal«din  th* 
parotid  region,  or  is  otherwise  unconnected  with  bone.     \Mien  f 
the  osseous  structures,  it  cannot  well  be  got  rid  of  without  ll - 
ampuiaiion  of  the  bone  which  it  implicates.     When  it  occiire  m  the  bud, 
rcuioval  of  the  affected  fingers  and  mctacar])at  bones,  tonn  fxtent  proportioD^ 
to  the  amount  of  the  disease,  will  be  re»|uired  ;  but  it  should  bo  rcmemlwRKl 
that  iu  this  eituutiou  enchondromata  are  always  perfectly  inn'.Kxnt, 
sequently  the  opcratitm  should  nut  Iw  i)erfonncd  if  the  finger  tte  aw**'. 
[Haieut,  unloM  he  is  willing  tos&crifii^  a  useful  finger  to  get  rtd  of  an  nwgfaUj 
defurmity. 
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In  Fiff.  87  may  be  seen  tiic  kiud  of  baud  k*ft  after  (iperntton  in  tho  C4ise 
from  which  Y\^^.  M'A  was  tukvii.  If,  iu  thea*  circumstances,  excision  of  the 
tumour  oul)'  be  atleuipted.  it  vrill  be  found  that  the  whole  muHs  cannot  I»e 
removed,  and  that  it  ra|iidiy  ^rows  again  ;  or  that  the  wound  fonuod  by  the 
operation  remains  fistulous  and  open. 

Removhl  t»f  a  pure  chondroma  is  followed  by  a  [>ermauent  cure.  The  mixed 
<'4irtil8>rinou8  tumours,  as  chondro-aarcoma  or  adeno-chrondro-sarcoma,  Homo- 
linics  ri'tuni  atKr  rcniovnl,  both  locally  and  in  internal  orj^auH. 

d.  Osteoma.  Ezostosis.  Bony  Tumour. — To  render  the  review  of  the 
diflercut  tumonrB  complete,  it  will  be  necciwar)'  to  mention  the  ostei:>iaat«  here, 
though  their  clinical  characters  will  he  more  fully 
treated  of  iu  the  Chapter  on  the  Diseases  of  Bones. 
In  the  Hrtii  {ilace,  it  is  necessary  to  dii^tio^uish 
mere  calcification  from  the  formation  t»f  true  l»one. 
The  fonner  is  extremely  common,  the  latter  some- 

»w'hat  rare.  Bone  appears  in  tumours  under  four 
chief  conditiona :  Ist,  as  the  result  of  the  osmfi- 
catinnof  a  libroum:  'indly.  of  a  sarcoma;  ilrdly,  of 
a  chondroma ;  and  Uhly,  as  a  HiH*cial  growth  covered 

»by  a  finu  layer  of  periosteum.  Only  the  last  two  of 
taesc  fonuiif>  are  projterly  8|Kiken  of  as  bfiny  tamourtt 
orexoHtoses.  They  differ  fruin  each  other  in  their 
seat  and  cout^istence.  as  well  as  in  their  mode 
of  growth.  Those  developing  from  cartilage — 
sponirj  exostoses — are  situated  almost  invariably  iu 

tthe  immediate  neighbourhood  of  an  epiphysis,  and 
mrely»  if  e\'er,  start  iuti»  growth  after  the  tweuty- 
foarth  yc4ir ;  those  developing  from  a  fibrous 
periosteal  covering — ^i  vory  ex<:«toscs — arc  of  extreme 
and  remarkable  density,  and  are  usually  seated  on 
flat  buUCK.  sujh  as  tliosc  of  the  bend,  face,  scapula, 
and  [lelvis.     Both  these  growths  closely  resemble 

nominl  bone  in  structure,  the  spongy  exostosis  exactly  agreeing  with  the 
caDceltons  tissue  of  the  extremity  of  a  long  bone^  and  the  i\or)'  or  hard 
exoatosis  correspuudiog  to  the  {K'troutt  portion  of  the  temporal,  or  the  compact 
tuane  of  a  long  bone.     Both  forma  are  non-malignant. 

8f<mgy  KroiiosiB^  Bomctimcs  called  from  their  shapo  pcduncalatt.'d  or  canli* 
flower  exoHtosi'K,  are  mt)St  common  at  the  upper  end  of  the  humerus  and 
tho  lower  end  of  the  femur,  and  on  the  ungual  phalanx  of  the  gn*at  t<i« 
(Fig.  34}4  A).  If  ol)8erv(*d  tlnrint;  the  stage  of  growth,  they  are  found  to  bv 
|:Ouvere<i  by  u  i)erfet;tly  devetojied  hyaline  cartilage,  which  apparently  grows 
fxtym  the  (terichondrium  covering  it,  and  quickly  andcrgocs  ossification  at  its 
surface.  If  thir  tumour  be  oljserved  wlicn  all  growth  has  ccawd,  it  will 
ftmnd  to  be  completely  bony,  being  (turoprtsed  of  a  ivdutKulati'd  tnas»  of 
CADcellouB  lijisue,  tlnnly  coverctl  by  a  layer  of  comjiact  bono.  Tho  cancelloos 
tSasue  of  thi.'  tmnour  h  continuous  with  that  of  the  bone  upon  which  it  grows, 
ttiC'  oom|>act  l  issue  of  the  shaft  being  absorbed  bem^ath  the  base  of  the  tumour. 
Hutnetimca  thitsc  tumours  are  hereditary  and  multiple.  They  scarcely  over 
reach  »  great  sixe,  and  proluUdy  cvoae  to  grow  if  they  become  oom|»letelj 
CMBified. 
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It^ry  Excsiosen. — Thesti  tamoim  form  Ilftt  rounded  elevatiui 
tented  on  the  booes  of  the  skull  or  fuce.  'I'hcy  are  (Xivered  \%j  m  ftbrasi 
memhnLae  and  are  of  extreme  hardness.  Oocasionally  they  are  moittpli  Hui 
grow  to  a  considerable  size,  and  when  seate<l  on  the  lurial  boiMS  dkUVt  tht 
features  Itombly.  and  at  last  after  ycare  of  8uf)eriug  pofviblj  canae  detth  I7 
pressure  on  the  hrain. 

0.  Kyxoma.  Mucous  Tumour.— These  tumoura  are  clawed  by  foa» 
writers  under  Bjin-omiita,  as  the  tiasue  of  which  they  aru  CMtupoaed  okslj' 
resemhk'.s  the  rndimentury  fiit  of  the  fretns.  In  the  lulult,  the  vitnooabady 
of  the  eye  itt  tlu'  only  part  in  which  mucoub  tissue  is  normnlty  fotmiL  Masj 
tumours  formerly  described  as  colloid  ctuicer  belong  to  this  class.  Jklrxontau 
uBually  form  round,  oval,  or  lobulated  masses,  difltinctly  sorrouaded  by  • 
loose  capsule  of  connective  tissue.  They  are  tense,  elastic,  aud  g«Uitiio«^ 
frequently  giving  rise  to  a  feeling  of  tliietuatiou  tuo  distinct  as  to  l«ad  U>  tbeir 
being  mistaken  lor  cysts.    They  arc  usually  of  slow  growth.     C>n  aectioG  tla^ 


n^  SdT.— Myotonia,  rrom  ■  larKv  htiiinar  in  tii« 
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are  found  to  be  of  a  delicate  pink  ooiour,  sometimes  stained  by  hastnonlMpi 
or  they  may  exhibit  a  uniform  yellowish  tiuL  The  most  marked  pocolivity 
they  present  on  section  is  in  the  fluid  which  flows  from  (he  cut  surfaoet.  Tlui 
is  abundant,  glairy,  and  tenacious,  having  the  appeitrance  of  thick  giim-init£f. 
Ou  chemical  examination  it  is  found  to  cont^iin  mucin  ;  microa'opic  ejumina- 
tion  shows  (Fig.  :^B7)  in  the  purest  forms  of  myxoma  a  l)eiiut)fuj  oetwoil 
composed  of  large  stellate  or  branched  cells,  the  procefl8<:'S  of  whi-  ,.©. 

mnnicate  with  one  another.    These  cells  are  imbedded  in  an  ai<>- 

geneous  iutercellulur  substance,  iii  which  vessels  can  be  clearly  »«eu  to  raxpi'v. 
It  is  seldom,  however,  that  this  stnioturc  is  found  so  puretis  this,  la  addit4t4i 
to  tlie  stellate  cells,  numerous  small  round  celts  (Fig. SG8t  are  usually  praMstfl, 
aud  die  intei'cellular  substance  is  in  most  cases  trHven»od  by  delicate  bnxulkicf 
fibrous  tissue,  sometimes  containing  yellow  clastic  fibres.  Thtr  steibfct0  crib 
may  l>e  smaller  in  some  cases  than  in  others.  The  ]ie<*ulinr  fimtim  of  tbr 
growth  is  the  mucous  iutercclhdar  substance,  and  without  thii  brin^  proant 
no  tumour  should  be  called  a  myxoma.  Frequently*  (issoe  agrrtiinx  <»  ^' 
•ttta  with  that  of  a  pure  myxoma  is  found  mixed  with  that  of 
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eaebondroma,  or  adenomn.  The  tamoani  arc  a])oken  of  as  inyxo-mrooinute, 
myxo-chondromata,  &v.  ^JyxcM.■llon(l^oma,  fireqnently  contaiuing  portions  of 
lulenomUf  forms  tlic  ordinary  paroLid  tumour.  OccJi&ionully  a  developmenl  of 
truv  fat  cells  may  take  place  in  the  central  parts  of  a  myxoma,  thus  indicating^, 
as  Vircbow  thinka,  the  relation  of  these  tumours  to  embryonic  fat.  A  few 
years  ago  I  saw  a  case  of  an  enormouB  abdominal  tuniour  which  proved  after 
duuth  to  be  a  pure  myxoma,  woi^hin^  at  leajst  thirty  pounds,  t)ic  central  {>art8 
of  which  contained  an  abundance  of  true  adipose  tissue.  iSncb  tumours 
as  these  tmve  l>een  spoken  of  as  niyxo-lipomata.  I  have  since  seen  a  similar 
abdominal  tumour  in  a  young  man.  After  death  it  was  found  to  be  composed 
almost  entirely  of  pure  myxoma  ttsfiue.  A  few  Rmall  nodules  of  spindleH^elled 
tissue  were  found  in  it,  but  no  fat.  Myxomata  may  occur  in  any  jfart  of  the 
bc«iy.  When  superficial  they  often  assume  a  ]x>iypoid  form,  as  in  the  ordinary 
mucous  polypus  of  the  nose.  Myxomata  are  not  un&equent  In  the  sub- 
cut«neous  cellular  tissue  ;  in  nerves  they  fonn  one  variety  of  false  neuroma, 
and  they  are  occasionally  met  with  in  glands.  They  are  usually  non-malignant, 
but  occasionally  they  oconr  liKrally  after  removal.  If  left  untreated,  they  may 
OMise  death  by  ulcemtion  (»f  the  skin  taking  place  over  them,  leudiujg:  10  tbu 
dooghing  of  the  tumour  with  profuse  hemorrhage  and  foul  discharge. 
Occasionally  they  may  prove  fatal  from  pressure  on  important  orfrana,  as  in 
the  cose  of  the  al)dominal  tumour  above  mentioned.  The  TVtatiue/it  consiota 
in  the  removal  of  the  growth  whenever  possible. 
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A.  Myoma.     Kascalar  Trunoor. — ^Thfiae  tamoars  are  of  two  oh 
those  containing  striated  muscular  tibre,  or  rhabdomyoma,  and  those  contain- 

I  log  non-striated  muscular  fibre,  or  Uiomyonut.  Striated  muscular  fibre  h*s, 
at  present,  lieen  found  only  in  a  few  congenital  tumours,  chietly  in  large 
grxnrths  in  or  near  the  kidney,  in  which  it  is  mixed  with  spindle-celled 
■arcoma  and  cysts  lined  with  epithelium.  Xon-striated  nmscular  fibre 
is  found  in  abundance  in  the  so-called  fibroid  tumonrs  of  the  ntenia 
HO<i  of  the  prostiite.  but  it  is  always  associatetl  with  large  quantities  of 
fibroos  tissQe,  so  that  the  tumour  is  more  properly  spoken  of  as  a  fibro- 
myoma.  The  older  tumours  arc  found  to  be  eompc«ed  almost  ontin(^ly  of 
fibrous  tissue,  the  muscular  fibre  cells  having  undergone  atrophy.  Pure 
myomata  have,  in  very  rare  cases,  been  found  in  connection  with  the  moacular 
^  coat  of  the  uUmentary  canal  and  urinary  passages.  Fagge  has  recorded 
^■sn  interesting  case  of  myoma  of  the  oesophagus,  which  was  accidentally 
^Ujp0ovcrcd  after  death,  at  i^uy^s  Hospital.  It  gave  rise  to  no  symptoms 
^■IHDg  tiff",  although  the  tumour  was  as  large  aa  a  good-sixcd  egg.    Slyomata 

are  ahvayn  non-malipiaut. 
h  Tibro-Xyoma  of  th«  Utemfl. — These  tumours  are  compoaed  of  long 
B«pindlc'shaj)ed  muscular  tibre  cells  and  fibnms  tissue  in  varying  profiortionii. 
^^Mording  to  the  position  of  the  tumour  in  tlitr  wall  of  the  uterus  they  are 
Hpitoribed  as  subserous,  iutemtitiiil  or  tiubmiicvtus.  In  tlic  tumours  of  old 
women  the  muscle  cells  often  atrophy,  and  the  jrrowth  then  presents  the 
^^•ppcnram^e  of  a  pun^  fibroma.  They  arv  liable  to  softening  and  uUH>nitiun, 
HjUid  are  often  accompanied  by  mnch  hwmorrhage  wh«n   tliey  uMumi'  the 
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polypoid  fortn.    They  frequently  caloify  and  occasioQallj^  as  abore  tCaled, 
Bofteu,  forming  enormous  cysts, 

B.  Neuroma.  True  Keuroma.  Nervoxis Tnmonr. — Tlrr  t<*nir*n**anttnt" 
is  applivil  clinically  to  nay  tumour  j^rowin^  on  a  iiervo,  whether  it  l»c  a  fiKrutu*. 
myxoma,  sarcoma,  or  true  ncnroma.    The  term  should  strictly  bo  limits  tn 
those  rare  tnmours  in  which  there  is  an  actual  new  s:ro\Mh  of  nenoos  tiwne. 
Neuromata  composed  of  gr*?y  matter  i  non-medullated  fibres  and   pintrlinnif 
tissue)  have  Ix'eii  descrihed,  but  they  are  so  infinitely  rare  that  they  nefd  '^ 
further  mention  here,.     The  vast  majority  of  true  nenromata  are  ccimpoft*^*!  ■  ' 
bandies  of  medullated  or  white  nerve  tibres,  inlerlaoiu<j  with  each  other,  «r 
sometimes  rolled  np  into  masses,  and  separated  by  connective  tisane^  more  or 
leas  rich  in  humxW  cells.    True  neuromata  occur  only  in  connection  with  nents- 
As  examples  may  l»e  mentioned  the  bulb  which  forms  on  tlie  centnil 
divided  nerve  or  on  the  nerve  in  a  sturap  ;  the  latter  is  railed  an  "ain, 
neuroma."     True  neuromata  occnr  also  without  previous  injury  of  ihe  nt  rv 
They  ai*e  then  fivquently  multiple.     They  cannot  be  diag^nosed   frim  ot!   ' 
firm    tumours  of    nerves.      They  are  sometimes  painful  and   tender,   ■>'  ' 
sometimes  not.     The  mttst  chamrteristic  sij^  of  any  tumour  sealwl  <'n   i 
nerve  is,  that  when  the  nerve  upon  which  it  is  seated  is  ptit  nn  the  Rtr-  • 
by  the  jxisitiou  of  the  |mrt,  the  tumour  is  ahnost  immovable  in  adirrt.t;  ■ 
parallel  to  the  course  of  the  ner\-e,  while  it  is  more  or  le«  fn-ely  movablt    i 
the  transverse  direction.     True  ncnromata  are  alwuyii  Qon-malis:nant,  u. 
should  not  be  interfered  with  unless  they  give  rise  to  aerioiu  incon 

from  j)ain. 

A  peculiar  and  very  rare  form  of  tumour  hiis  Uen  descrilKHi  :: 
name  of  pleTtfonn  ttern'oma.     It  consists  of  a  s^roup  of  small   tic:  ^ 
terminal  twigs  of  which  are  thickened  by  the  growth  of  new  ^brous  iij.^i; 
convoluted  and  twisted  upon  one  another  and  bound   togetlier   \>\ 
tissue.    If  unravelled  the  separate  cords  present  a  varicose  nodular  hji 
According  to  Bruns,  the  tumour  is  partly  compost.*d  of   new  nerve  librcs.    It 
is  nioet  cummonly  met  with  in  the  face  and  neck,  and  may  be  congenitaL 

C.  Angioma.     Nsevus.     Vascular    Ttunour.  —  Under    the 
angionmta  art*  included  only  such  tumours  as  are  composed  of  v  - 
of  new  growth,  and  not  such  swellings  as  arise  from  the  diln: 
existing  vceselR.     The  so-ailled  cirsoid  aneurism,  or  aneurism  1 
being  supinmed  Ut   be  due  chietly  to   a   dilatation   of  [»re-e\i> 
although  doubtless  acooutpianied  by  aome  new  formation  of  v 

usually  included  amongst  angiomata.  nor  are  the  swellinjr  ' 

vohited  masses  of  vari»*08e  vein?.     True  angiomata  are  u- 
two   clasaes : — thfi  pUsiform  angioma    or    iektngiecta^is^  and    XA# 
arufioma.     The  plerifonn  anf/ianm  is  composed  of  a  matt  of  tortnou  vd 
dilated  Capillaries   bound  together  by  connective  tinuc  (Pig.  86!l).     Tbt 
blood-vessels  comprising  it  are  normal  in  structun'.     This  focmfi  IIk*  .—■--' 
8U|>erticial  n8Evns,*'motlier'8mark,"or"port-winefiUiin."  Itia,pr6fa«)v 
Cougcnit4il.     The  ravernoitjt  antjumutt  or  erectile  tumour,  rc'^  Am^ssu 

the  forpns  caverntmum  ijenis^  being  made  up  of  spaces,  coin  .n^  indf 

with  eurh  other.  The  walls  of  the  spaces  are  com|M«ed  iif  libnMB  tMaae,  aac) 
are  lined  with  an  endothelium  resembling  blmt  of  a  vein.  Tbene  tnmiian  an 
sometimes  dintinctly  circumscril)ed,  and  enclosed  in  »  loose  aft|ictiie  of  cofr* 
nective  tissue ;  iu  other  caaes  they  are  diffuse.   They  are  aomelinMs 
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bat  often  Arise  in  yonog  adult  life.  They  arc  most  common  tu  the  sab> 
cutaneonB  tiBstie,  btit  have  also  been  met  with  in  mnscKft,  and  in  the  liver, 
spleen,  and  other  internal  organs.  The  mode  of  oripfin  of  these  tumonrH  jb 
doubtful.     They  appear  wmietimes  bo  develop  or  a  result  of  an  injnrj*. 

The  symptoms  and  Livatmout  of  vascnlar  tumour  will  be  fully  described  in 
a  subsei|iU'nt  chapter. 

I>.  Iiymphangionia.  Iiympliatic  Naevus.  Toiuour  composed  of 
IiTmphatic  Vessels. — Theee  exceeslvely  rare  tumours  an^  composeil  of  a 
network  of  fine  lymphatic  TCBBels  or  of  dilated  lymphatic  spiux-s  com- 
monicAting  with  each  other,  like  those  of  the  cavernoun  angioma,  the  cavities 
containing  lymph  instead  of  blood.  Congenital  forms  of  lymphangioma  are 
met  with  in  the  conditions  of  hypertrophy  of  the  tongue  (macro-glossia)  and 
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of  the  1i[)e  (macro^heih'a);  also  in  the  neck  and  occasionally  elsewhere  at  a 
rauitilocular  cystic  tumour — the  cijstU  hy(jroma.  This  tumour  is  situated  in 
the  snUcutaneous  tissue^  and  also  furms  one  variety  of  congenital  aacral 
tumours.  It  is  composed  of  a  number  of  thin-walled  cysts,  soraetimes  com- 
pletely closed  and  sometimes  communicating  with  eacli  other;  the  sepaiHto 
cyats  are  held  together  by  arei'lar  tissue,  in  some  cases  couuiniiig  fat.  The 
cODtents  are  clear  and  wrous.  The  walls  of  the  cysts  are  lined  in  some  cases 
with  an  cndiAhelium  like  that  of  the  lymphatics.  These  tumours  often  attain 
a  great  size  in  the  ueck  and  sacral  region,  hut  in  other  situations  tiiey  are 
tteidom  very  large.  If  their  size  permits,  they  can  be  removed  :  r«iier  modes 
of  treatment  liavo  n(tt  proved  8nc4'i*sfnl. 

E.  Lymphadanoma.  Tumour  compoaed  of  lormpli&tic  Tiasna. 
Ziymphoma. — li^mphadcnomuta  are  composed  of  tissue  exactly  rv««mbling 
that  of  the  follicles  of  the  lymphatic  glands,  lymphoid  or  lymphatic  tissue^  the 
so-called  "adenoid  tissue"  of  His  ;  but  to  avoid  confusion,  the  terra  ''adenoid" 
ohould  never  be  n>ied  in  c<»nneciion  with  this  structure,  but  reaerve*!  for  tissues 
reaenihling  those  of  the  secreting  glands.  Lymphoid  tissue  (Figs.  .S71,  .^72)  is 
characterized  fay  a  delicate  reticulate  stn.>mB,  in  the  meshes  of  which  arc 
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packed  cells,  in  ever)'  wny  resemblin}]:  the  white  oorpuB<!les  of  the  WochL 
The  sLroma  is  composed  of  fibrous  tissue  (containing  u  fewovul  iiurlci  BrittUrredl 
through  it,  especially  where  the  Imnds  cross  each  uther.  The  stroma  mav,  m| 
some  cases,  be  increased  in  amount  and  thicker  tlian  that  normally  found  ilj 
lymphatic  glands.  The  vessels  are  abundant  and  in  close  connection  with 
Ktroma.  The  tumours  are  white  or  grey  in  colour,  sometimes  Ktaincd  by| 
haMuorrhai^es.  They  vary  considerably  in  consistenco  :  sumetimef)  they  nrej 
soft  »md  bniin-likc,  and  soniotimns  hard  and  t/>nj^h.  This  diffennKx?  dependij 
upttn  the  propttrtioTi  biirnc  by  th*^  cells  t<i  the  stroma.  The  softtT  forms  jicU] 
an  fibundunt  milky  fluid  on  scrapin;^,  resembling  the  juioe  of  a  caocor.  Thai 
lymphoid  character  of  the  cells  in  the  fluid,  however,  at  once  shows  the 
nature  of  the  growth.  The  development  of  these  tumtmrs  forms  the  esHeutial] 
feature  of  the  general  aflection  known  as  "  Hodgkin's  disease,'*  In  tiii 
uffection  thei'e  is  an  enlargement  of  the  lymphaticglands,  nccompRnicdin  some^ 
by  disseminated  lymphoid  tumours  in  the  liver,  spleen,  kidneya,  and 
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other  organs,  and  occasionally  in  the  medullary  tissue  of  bones.     To 
general  form  of  the  disease,  (iuwers  applies  the  name  of  l^nphtutenoau,    Tlw 
chief  general  symptom  is  marked  and  progressive  Hua?mia.    The  red  nirpmiclei 
of  the  blood  are  diminished  in  number,  and  the  whiti*  may  (»r  may  not  b* 
increased.     The  increase  in  the  white  corpuscles  is  mut  with  chiefly  iu  thu« 
cases  in  which  the  tumours  are  soft  and  disBeminated  throughout  the  viaoen, 
and  more  especially  when  the  spleen  Is  enlarged.    The  disease  may  occur  at 
any  age,  but  is  most  common  in  young  adnlU.      For  the  farther  sympiomi, 
the  reader  must  refer  to  workn  on  medicine,     liyniptmdenoma  uoran«  under 
the  care  of  the  Hurgeou  ouly  as  it  oocure  in  the  lymphatic  glands,    llse  glanda 
of  tlie  neck  and  axilla  are  most  frequently  affected.      They  form  painl 
swellings,  usually  firm  iu  consistenc(\  and  of  slow  growth,  and  aiv  at  fizA< 
iadistiuguishablo  from  simple  hypertrophy  or  chronic  indamm&torj  enUrir^ 
mcnt.     The  glands  remain   distinct  till   they  have  acquired   a   oontMicnbls 
size  ;  but  later  on  they  may  fuse  together,  forming  a  large  lohtUafted  itttM. 
While  they  remain  distinct,  they  form  no  adbesiona  to  surronndin^  }«: 
und   can   easily    he   removed ;    but   when    the   growth    exteoda  bryond 
uapaules  of  the  glands,  it  may  infiltrate  surrounding  structurea.     Tbey  show 
no  tendency  to  caseation,  and  never  soften  or  suppurate.     The  akin  oovcrtBg 
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them  is  not  adherent  and  retains  its  natural  colour.  The  affection  may  nmain 
for  n  Ump  time,  or  even  jMTmanently,  limited  to  one  set  of  glands.  In  these 
caseSf  a-s  a  rule,  the  fitroma  is  in  (j^reat  excess,  and  the  tumours  are  hard  and 
dbroid.  Afler  a  time  they  may  cease  bo  grow.  When  hirge  numhera  of  glands 
are  affected  and  disseminated  fi^rowths  are  present  in  the  Tisccra,  the  growths 
are  nsuully,  but  not  always,  softer,  and  the  case  almost  ioevitahly  temnnates 
fktally  after  two  Mr  tliree  years.  Death  may  take  y^lm-e  from  the  j^eneral 
diaeaae,  or  from  the  effect*  of  local  pressure,  especially  when  the  ^owth 
extends  beneath  the  sternum,  or  presses  on  the  trachea  or  recurrent  laryngeal 
nerve. 

Lyrophadenoma  fre^jucntly  comes  nnder  the  observation  of  the  SuTgeon 
affecting  u  single  pland  or  f^up  of  glands  unaccompanied  hy  any  oonsiitu- 
cional  distnrhance.  In  these  eases  the  disease  seems  to  be  a  mere  hyi>ertn>pby 
of  the  affected  ((lands  ;  and  perhaps,  strictly  speaking,  ahould  hardly  be  ctnsaed 
with  tumours.  The  diagnosiH  of  lyinpha^Ienouia  in  the  early  stages  is  practi- 
cally impossible.  At  a  later  period,  the  great  enlargement  of  the  glands,  and 
the  constitutional  symptonifj,  indicate  the  nature  of  the  case.  The  al«ence  of 
a  local  cause  of  in*itation,  and  the  want  of  any  tendency  to  caaeation  or 
SQppuration,  serve  us  a  rule  to  distiugnisb  it  from  chronic  inflammation  of  the 
glands.  The  question  of  remoriug  the  enlarged  glands  often  comes  before 
the  Surgeon.  If  the  affection  is  local,  and  the  general  health  fairly  good,  the 
operation  may  sikfcly  be  undertaken.  If  there  is  very  marked  anajmia,  or  if 
there  be  a  high  temperuturc,  and  especially  if  the  tumount  are  very  numerous, 
the  spleen  enlarged,  and  the  white  fx>rpuscle&  distinctly  increased  in  number, 
any  operative  interference  should  Ik-  avoided  unless  it  seems  possible  to  relieve 
the  patient  ftinn  imminent  death  from  pressure  on  the  trachea. 

K.  Papilloma.  Tumour  reaembliag  the  Papill»  of  Skin  or  Macoua 
Mambrane. — A  papilla  is  a  more  or  less  pointed  projection  composed  of 
conntTtive  tissue,  «urr«n]nding  a  capillary  l(X>p  and  covcre*!  by  epithelimn, 
which  may  consist  of  many  layers,  aa  in  the  skin,  or  of  only  one,  aa  in  the 
intestine.  Lymphatic  spaces  and  capillariea  are  present  in  the  areolar  tiflsuc. 
The  tumours  which  pa&4  under  the  name  of  papillomata  are  nsnally  mere 
hvpertrophies  of  the  m-rmal  papilla?  of  the  part  on  which  they  grow,  and  are 
covered  by  the  variety  of  epithelium  natural  to  the  part.  The  papilhe  of  which 
they  are  composed  differ  from  those  normal  to  the  part  in  size,  almpe,  and 
va«cularity.  Thus,  instead  r>f  merely  micmacopic  papillte.  such  aa  are  aormul 
to  the  skiu,  wu  may  have  ;^Towths  sometimes  reaching  the  size  and  presenting 
the  ap[)earance  itf  tin*  head  of  a  good-sijsed  cauliflower.  Instead  of  simple 
papillae,  we  may  have  brunrhe<l  growths  suWividing  again  and  ^:ain,  and 
connected  with  the  parent  tissue  only  by  a  narrow  stalk.  The  vessels 
of  the^  growths  lire  always  abimdant,  and  frequently  dilated  to  a  con- 
siderable size.  The  connective  tiasne  forming  the  basis  of  the  papilUr  is 
mon^  or  less  crowded  with  small  round  cells,  according  to  the  rapidity  of 
the  growth.  .Sometimes  thr  ilrejMT  layers  nf  the  epithelium  are  darkly 
pigmented.  .Malignant  tumoun*  itf  various  kinds  when  seated  on  a  free 
iiurfacf  may  assume  a  ]m[>illary  form,  but  these  must  not  ha  coufoundeti  with 
papitlnmattu  On  the  other  hand,  %  papilloma  may  by  invisible  degrees  merge 
into  a  mitmmous  or  roliimnar  carcinoma,  the  distinction  between  them  M>me- 
timcs  being  ilitticult,  even  with  the  help  of  the  microscope.  So  long,  however, 
a*   the   tumour   maintains   a   simple   papilUry   form,  the   epithelium    being 
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flltogetber  superficial,  and  showing  no  tenficncy  to  burrow  Iwtwcpn  the  (»pil 
iato  deeper  piirU,  the  luniour  is  non-malignnnt.  In  oLber  e^uicit,  sncb  as  tbo 
common  wnrts  or  gunori'luieal  warts,  the  jfrowth  h  alwavs  siniplo.  PapiUotoattt 
vary  in  bardnisa  uud  softness,  act'rordin^  to  (h**  piin;*  on  which  they  j^row,  unii 
the  amonnt  and  nature  of  epithelium  with  which  thi'y  are  covered.  ThiM  tbe 
common  corn  or  wart,  Lteing  thickly  coverod  with  liorny  epiiheliuiu,  w  b«rd. 
while  the  papillomata  of  the  rectum,  being  thinly  covered  with  ortlnnmar 
epithelium,  are  soft. 

Tlie  cliief  forma  of  papillomu  are  :— corns,  simple  wart^,  c<:iDdylomat« 
mucouB  tubercles,  and  some  forms  of  polypi  and  villous  tumours. 

Coras  consist  of  an  undue  developmeuti  of  cuticle,  with  slightly  im 
TBSCularity   of    the  f^ubjacent  cutis ;   subsequently  the    pnpillie    thenuiolvw 
become  enlarged,  especially  when  tlie  irritation  has  been  prolonged  or  oon- 
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siderable,  A  soft  corn  is  merely  one  which  from  its  oituation  is  kept  oo^ 
stantly  moist,  so  that  the  newly  formed  scaly  epithelium,  instead  of  forming 
a  dense  crust,  peels  otl',  leaving  the  vascular  and  setiHitivo  |tapil1(C  but  ibintv 
covered. 

Wart*  arc  the  result  of  a  primary  hypertrophy  of  the  pnpillic,  nf^''"»'-nicd 
by  the  formation  of  new  vessels,  and  n  great  increase  in  the  de^  of 

the  epidennis,  which  forms  laminated  stmta,  and  someiimeM  .  m  iho 

bolJowa  between   the  pupillai.   masses  with   a  concentric  un..  :    of  Uir 

cells,  closely  resembling  the  nest-like  structures  seen  in  B<|uamoiis  rarcinomi. 
Tiie  true  warts  are  most  commonly  found  on  the  skio.  and  arc  then  ofteo 
very  hard  and  horny :  sometimes  they  may  develop  a  long  hom-Hke  groirth. 
Softer  varieties  are,  however,  found  on  the  niuco-cutane^ma  iKurfacefi. espeeially 
of  the  prepuce  and  vulva,  and  are  usually  of  spei^itic  origin.  Tbey  noav  ibe 
occur  on  the  mucous  membrane  of  the  mouth  or  soft  palate  (Kig,  S73),  od 
they  are  not  uncommon  in  the  larynx. 

AVarty  growths  on  the  vulva,  the  result  of  gonorrhoeal  irritation,  may  fmicIi 
the  size  of  a  fcetid  head.    Simple  cutaueooa  waria  ore  oflea  pigmented,  hting  of 


"  polypus:' 
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^«  blttiph-black  rnlour.     Tn  these  the  pflpillse  mav  not  be  evident  to  the  naked 
eye,  the  Bpoct'B  lM?twecii  l**in.tr  *i*l*'l  "p  ^^'th  epithcliimu  but  tbc  pupillary 

P structure  is  rtsuhly  (icumnFtrutrd  by  ilio  microFcofie. 
In  Condylomata  and  Mnoons  Tnberolea  the  enlarged  pApilli«  are  soft, 
and  contain  a  great  abundance  of  Biuall  ruund  cells,  giving  evidence  of  their 
rapid  growth.     They  occur  about  the  anus  and  in  the  pennwnm  and   fulds  of 
the  nates,  as  well  a«  oocaeionally  in  tLe  lannx  and  faucee.     They  are  always 

|dcj»endent  on  a  syphilitic  taint.  When  situated  on  the  mucoUH  uK-mbroneSt 
Oiey  are  often  pointed,  st>mewhat  pendulous,  nodulated  on  the  surface,  veiy 
Vflscnlar,  and  bleed  readily  when  touched  ;  bnt  when  they  occur  on  a  muco- 
cutaneous surface,  they  are  fiattened,  expanded,  soft,  and  white,  constituting 
the  true  condylomuta  or  mucous  tul>erele8. 
Sotne  forms  of  polypi  are  projierly  classed  amonpit  pnpillomata.  Thus  the 
simple  polypus  of  the  rectum  may  Iw?  a  soft  papilloma  bearing  columnar  epi- 
thelium. In  some  rare  cases,  the  epithelium  1ms  l)oeu  found  to  be  scaly.  The 
I  papilla  may  branch  again  and  again,  the  pedicle  being  comparutircly  small. 
It  is  difficult,  however,  to  draw  any  accurate  line  between  such  papillomota 
and  the  roluinnar  carcinoma  to  Im;  described  hercnftcr. 
Villona  ttunonra  of  the  bladder,  formerly  described  as"Till(tu8  cancer," 
nre  also  papillomata.  These  tumours  are  composed  of  long  delicate  processes 
^  floating  freely  in  the  cavity  of  the  bladder.  They  each  c-onsist  of  a  dilated 
H  capillary  loop,  sarrounded  by  an  almost  bomogeneoua  connective  tissue,  con- 
taining a  few  watiered  round  or  oval  cells,  and  covered  wirh  an  epithelium  of 
on  irregular  shape,  often  resembling  spindle  cells  in  form,  and  similar  tu  that 
tiatunilly  lining  the  bladder.  This  epithelium  is  very  difticult  to  find,  as  it 
soon  separates  by  macerati^m  in  the  urine  afker  death.  The  liase  IroUi  which 
the  villi  grow  is  composed  merely  of  fibroid  tissue  tunnelled  in  all  dia-ctions 

Pby  dilated  vessels.     These  tumoui-s,   if  left  unrelieved,  in%Tiriubly  terminate 
latully  fn»m   the   abundant   hsemurrhage  to  which  they  give  rise,  and  the 
interference  with  the  escape  of  urine  from  the  l>ladder  ;  but  they  never  give 
^rise  to  secondar}' growtlis  nor  invade  surrounding  structures,  and  are  conse- 
^knently  non-malignant.     They  will  be  more  fully  described  nnder  diseases  of 
"  the  bliidder. 

The   general   principles  of  Treatment  of  these  affections  consist  in  their 
removal  by  excision,  ligature,  or  caustics,  according  to  their  sise.  situation,  and 
kttacliment«.     Excision  is  usually  preferable  when  they  arc  of  Urge  size.     If 
[they  are  ^ated  on  u  mucous  surface,  and  are  pedunculated,  (he  ligature  is  the 
'safest  means  nf  removal.     In  many  cases  I'ai|uelin'8  cautery  will  be  found  very 
useful  in  removini,'  Iar<re  [ujpillary  growths.     Small  warty  grosvths  on  the  skin 
ir  on  a  muco-cutaneous  surface  can  usually  be  cured  without  difhculty  by  the 
tication  of  sidicylic  collodion.     (Salicylic  acid,  gr.  Umi,  flexible  collodion 
mgth],  one  ounce.)    Extract  of  Indian  herop  is  sometimes  added  to 
lis   to   prevent  pain,  and  the  prepamtion   is  then  knowt]  by  the  name  of 
l**Solvine."     (Sidicvlic   acid,  Till  jrraiuB,  extract  of  Indian    hemp,  8  grainf* 
id  flexible  ctillodion  [J  strcufrth],  one  ounce.)     If  the  cuticle  b**  verj*  thick 
le  wart  may  bo  cured  by  the  application  of  a  saturated  solution  of  potassa  fusrt 
water. 

The  term  "polypna"  may  conveniently  l»e  defiuMl  here.  It  is  purely 
clinioalf  and  has  no  puthologiad  meaning.  It  merely  means  a  tumour  growing 
nom  the  mucous  surface  lining  a  cavity,  having  a  distinct  peduncle  and  a 
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rounded,  oval,  or  papillary  form.     Thns  the  ordinary  p<ilypas  of 
usually  a  myxonm,  and  the  maliirnanb  polypus  a  Bareoma.     l*olypuB  i>f  ti» 
utorus  is  a  filiro-myouia,  and  jxtlypus  of  the  i*ectum  often  a  i        "      i,  u)d 
Hometimes  a  form  of  cancer.     Simple  polypi  are  ufiually  eorored 


FtK.ISN.— AtlenfiiitA  (wlmo-Ahrntiu)  «f  M»nim*,  of  »low  (fTfWt-h  (IMS  >lljuit.)i  Mlruiim  W-\r%  •  Unr 
fJun  Uj  ttiv  *\mvm ;  it  codiuU  uf  well-rormoil  nbrotu  tlM(i«.  Tnbe*  coataJn  mnn  Uuut  mm 
•^tnriliim. 

tion  (tf  the  mucous  membrane  from  which  they  grow.    Thus  the  inucoaipJT 
pus  of  thr  noso  is  covered  by  a  membri^no  bearing  ciliated  epithelium. 

(i.  Ade]ioma»     Glandnlar  Tumctira. — ^These  tumoara  resemble  scotUag 


^Nteniiia)  tif  Mmtinis.  ni|iul  untwUi  (ls«  <lUiti.V     Till*  u  m-nm 
( livlimu  III  \\\r  Aciiii  U  arnitiK*<<l  iti  pfvmuI  \»^mn.  Ilia  nLmfMi 


gluRdt)  in  Ktrueture.     Sorrctin^  glands  are  raoemose  or  tnbakr.  and 
ijnently  adiMiumuta  aiv  dividcMl  into  two  corresponduii;  duses. 

'^rhe  Tnbnlar  Adssomata  hxm  composed  of  masses  of  inhales 
those  of  the  structure  in  which  they  orijBfiuate,  some  do«od  and  aon*  «pci 
on  the  surface.  In  the  rectum  or  iutestine  the  to bes  resemble  UwajptaM 
Ijiebcrkuhn.    These  tumours  are  usually  papillary.     Thoy  often  Uwxtk  polype 
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hs.  Wlieo  simple  and  with  well  marked  {mpillse,  they  might  perlmps  be 
pro^tcrly  »ix)ken  uf  as  i)apillomaui,  and  thoy  weitj  consequently  mentioned 
under  that  chisa.  When  showing  the  well  marked  mnlipnancy  1*0  common  to 
these  growths,  they  arc  classed  with  carcinomata,  either  UTider  the  name  of 
Kxlomnar  epithelioma,  columuar  carcinoma,  or  adenoid  cancer.  They  will 
herefnre,  be  more  fully  described  hereafter. 
In  tlie  skin  a  tubular  adonomu  is  occasionally  met  with  arising  from  the 
eat-glands.  It  foims  a  tlaitened  elevation,  nrisin^^  about  one-tenth  of  an 
LDch  above  the  level  of  the  Kurnuinding  parts^  and  Homewhat  coarse  on  the 
(orfaoe.  A  section  nhowa  it  to  be  oompoaed  of  olosoly  packed  tubular  glands 
ixactly  resembling  those  of  the  normal  sweat-stands.  These  ^rrowths  are  very 
r^re.  They  may  ulcerate  iu  the  centre  after  reaching  a  certain  sixe  and  by 
invading  the  surrounding  pares  show  a  local  malignancy,  but  they  never  give 
Ipse  to  secondary  growths. 

Titu  Kacemoae  or  AcinooB  Adenomata  rottemblc  in  fttructnre  more  or 
perfectly  a  raccmoHc  giund,  and  an;  always  found  in  connection  with  such 
pt^gans  (Figs.  .574,  .'i?.')).  They  are  composed  of  rounded  or  irregular  spaces 
lined  with  a  (teculiar  small  epithelium,  somewhat  aqoare  or  rounded  in  form, 
and  fix*quenlly  many  layers  deep.  The  spaces  commanioate  with  each  other, 
ther  directly  or  by  means  of  duct-like  channels.  The  acini,  which  are 
ore  or  less  widely  separated,  are  bound  togctlier  by  fibrous  tissue,  bearing 
feuels,  and  containing  cells  varying  in  shape  and  number.  In  the  most 
teal  forms  the  t^^lls  are  merely  such  as  ape  seen  in  ordinary  connective 
ne  ;  but  if  the  tumour  be  growing  rapidly,  large  numbera  of  small  round 
or  oval  cells  are  found  (Kig.  370).  Sometimes  the  tissue  between  the  wini 
may  be  composed  entirely  of  spindle  cells,  in  fact,  may  have  the  structure 
f  a  spindle-celled  sarcoma  ;  the  tumour  is  then  often  spoken  of  as  an  adeno- 
Harcoma.  Sometiines  tissue  resembling  that  of  a  myxoma  may  be  found. 
Very  frequently  th'-'  aciui  become  diluted  into  cysta,  varying  iu  size  from  a 
pin's  head  to  u  walnut,  or  larger ;  this  forms  the  scMialled  cyeto-sarcoma  of 
the  mamma.  Not  unfrequeutly  iu  such  eases  oauliflower-like  inCra-cystic 
i^wths,  similar  in  structure  to  the  rest  of  the  tumour,  may  be  found  project- 
ing into  the  cysts.  These  turnouts  are  most  frequent  iu  the  mamma,  but  they 
are  sometimes  seen  in  connection  with  the  parotid,  and  have  been  recorded  as 
growing  from  the  racemose  glands  of  the  soft  jmlate.  ft^>ni  the  lachrymal  gland, 
and  fVom  the  sebaceous  glands  of  the  skin.  In  the  j^iarotid  they  are  often 
mixed  with  myxoma  and  enohondromn.  They  are  rounded  or  oval  in  shape, 
perfectly  circumscribed,  and  *5urround(!d  by  n  fibrous  capsule.  They  are  hard 
and  elastic,  occusionully  presenting  ]>ointsof  Huctnation  when  containing  large 
Gjsts.  They  are  always  noii-ri)ali<;nunt,  and  there  is  110  reason  to  brieve 
chat  they  ever  astuiue  a  carcinomatous  chamctcr.  Their  clinical  featsroft 
and  treatment  will  lie  fully  diAcussed  in  the  chapcen  od  the  diseases  of  the 
organs  iu  which  they  occur. 


tr.  TUMOURS  C0MI»08ZP  OF  TtSBUK  WHICH  tS  EtTHKR  PURKLT  Clf- 
BRYOMIC.  OR  IB  UNDBROOma  ONS  07  THK  PRIMART  BfODin;:ATIOKB 
aSSN  IN  THX  DKVllLOPUKST  OV  ASULT  GOMMBCTXVB  TISaUB:- 
SARCOUATA. 

The  large  group  of  turaoure  claMsed  under  the  name  of  Sarcomata  includes 
many  which  wen%  till  comparatively  reomitly.  kuown  by  a  variety  of  other 
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natnoB,  and  grouped  in  udier  divisions:  nnd  the  terni  "sarcoma/' which  hasno* 
received  »  definite  meaning,  was  formerly  applied  to  almost  any  soft  fiesbr 
growth.  Ainiost  all  soft  sarcomata  of  bones,  the  glioma  or  glio-ntr  -  f  the 
eye,  sarcomata  of  Bwretin^  and  lymphatic  cjlands,  were  former  Mjft 

cancer;  the  melanotic  sarcoma, — melanosis  or  melauoiic  canetT  ;  th*.*  o«Mfy* 
in^j  siitroma, — oBteoid  cancer  ;  and  the  chondrifying  sarcoma, — auLligiuuit 
enchouflromn.  Many  firm  sarcomata  have  been  described  ns  scirrhn*, 
and  soft  sarcomata  broken  down  by  hremorrhnge  as  blood-cyst«.  I.j»tlr,  tha 
tumours  knowu  as  libro-plastic^  tibro-nuclcar.  recurrent  dbroid,  niali^aot 
fibroid,  and  myeloid,  have  all  been  brou^^bt  into  the  great  class  of  sarcomata. 
These  tumours  may  grow  in  any  part  of  the  lK>dy.  Tliey  may  preeent  erery 
variety  of  consistence,  colour,  and  shape  ;  they  may  be  circumscrilfed  or  di0'a» : 
they  may  be  as  inu«>cent  as  a  fatty  tumour,  or  as  malignant  as  the  worst  form 
of  ameer.  The  anatomical  type  of  sarcoma  is  found  in  crabryouic  tisiMic,  a 
description  of  which  has  been  given  in  a  former  page  (p.  Iiio:;  1.  Its  piiibo- 
logical  analogue  is  seen  in  the  products  of  inflammation,  but  Unwe^n  thcae 
and  sarcoma  arc  many  differences.  The  prr)ductB  of  intlatumation,  sup|inguig 
they  live,  show  a  tendency  towards  development  into  some  more  itaffct 
tissue  ;  but  in  a  saaxima  the  older  parts  of  the  growth  sliow  no  higher  dcre* 
lopinent  than  the  most  recent,  the  same  type  of  structure  being  as  a  niJe 
maintained  throughout.  The  ossifying  and  cbondrifying  siiniiomata  and  Aome 
fibro -sarcomata  are,  however,  exceptions  to  the  role.  Inrtammatort  new 
growths  tend  speedily  to  limit  themselves,  sarcomata  to  grow  indeftnitHy. 
In  8ai*coma,  the  individual  elements  are  often  larger  than  thoac  su-n  in 
inflammation. 

The  ceils  of  sarcomata  vary  greatly  in  shape  and  size,  and  it  is  diiefly 
according  t<»  these  variations  that  this  group  is  subdivided.  The  oells  consist 
simply  of  a  mass  of  protoplasm  surrounding  one  or  more  nuclei,  and  not  en- 
closed in  a  cell-wall.  They  may  Imj  small  and  ixiund,  exactly  resemblincr  the  white 
corpuscles  of  the  blood,  or  lai'ge  and  round,  looking  almost  lik>  'inm 

cells  :  they  may  l)e  oval,  8]>indle-8haped  or  fusiform,   stellate  oi-  t  .laat 

cells  crammed  with  nuclei  may  l)c  found,  and  ocoasionally  the  ceils  Rre 
pigmented.  The  intercellular  substance  may  be  scanty  or  al>nndant,  homo- 
geneous or  fibrous,  but  whenever  it  is  recognizable  it  is  seen  to  penetntr 
Iwtween  the  individual  cells  in  the  greater  part,  if  not  in  the  whole  of  thr 
tumonr,  and  thus  a  bn»ad  distinction  is  e^LabliBhed  between  these  ijrowllis  anri 
carcinomata,  in  which  the  stroma  forms  alveolar  spaces,  the  cells  lying  frw 
within  them.  Occasioually  the  growth  may  ossify  or  choudrify.  The  blood- 
vesaels  of  sarcomata  are  UBually  abundant  and  thin-walled,  resembling  those 
of  uewly  foimed  granulations  :  whilst  in  some  tumours  the  blood-veweb  w 
little  more  than  clefts  iKiundod  by  the  actnal  cells  of  the  tumour.  Thi*  nmto 
these  tumours  prone  to  bleed,  both  into  their  own  snbaUmce  ari  .Ily, 

and  may  perhaps  account  for  the  readiness  with  which  mtiny  san.  - .  ,  r^upa* 
gate  themselves  in  the  direction  of  the  circulation.  In  some  fomu  the 
vascularity  is  such  that  the  whole  mass  pulsates  expansively,  and  on  unenlte- 
tion  a  lou<l  bruit  may  lie  heard,  and  thuB  the  tumour  may  easily  he  mMttkcn 
for  an  aneurism.  No  lymphatics  have  been  demonstated  in  sarrocoalJL  Thev 
growths  are  usually  prone  to  early  degeneratiim.  They  most  commanly 
undergo  fatty  degeneration  in  their  central  parts,  but  o^xsasionaUj  the/  mtj 
calcify ;  mocoos  softening  also  may  take  place.    Wbon  they  reach  tb«  mrfiwe 
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x^y  may  sloujrh  ami  ulcerate,  fonniHj;  foul  carttieSf  sometimes  of  o-reat  size  ; 
but  more  ccmimonly^  wlieii  relievel  from  the  pressure  of  the  skin,  thfv  tWrm 
Urge  fuugating  protrusions,  often  bleeding  profusely,  the  so-ciMle<l  *'/««/;/« 
Aamaiotifsy  Cysts  are  of  frequent  occurrence  in  some  forms  of  these  tumours 
<Jo  sorapinj;  after  a  section  has  l>een  made^  sarcomata  do  not  yield  a  milky 
juice  when  fresh,  but  after  about  twenty-four  hours  it  cau  often  be  ubt;iiued. 
.Some  sarcomatu  are  distinctly  circuniscriln.'d  and  enclosed  iu  a  fibrous  capsule; 
uthers  iufikrate  surrounding  purts  like  the  i^rciuomata.  Sarcomata  are  most 
^vqueut  in  youth  and  middle  life,  but  may  occur  at  any  age.  As  a  rule,  it 
may  be  said  that  sarcomata  infect  the  system  through  the  medium  of  the 
blo<Ml-Tesseis.  while  carcinoma  is  disseminated  chiefly  by  the  lymphatic  system. 
This  rule  luis  many  exceptions,  yet  uothingf  is  more  oomm'm  than  u*  see 
secondary  growths  of  sarcoma  in  the  lunps.  liver,  and  other  or^ns,  without 
the  lymphatic  glands  having  ever  Ixvn  affected.  The  pevcrse  is  the  rule  in 
carcinoma.  It  may  also  be  broadly  stated  that,  the  more  closely  a  sarcoma 
uppruuches  to  fully  developed  connective  tissue  in  its  struotare,  the  less  likely 
it  is  to  prove  malignant ;  but  this  rule  is  not-  free  from  exceptions.  iSarcoiuata 
vary  ^atly  in  their  rate  of  (growth,  some  proving  fatal  in  less  than  a  year, 
others  lastin*:  many  years  without  attaining  any  considerable  size.  8»rcoma 
tissue  sometimes  occurs  mixed  with  nther  kinds  of  growth. 

Variktiks  ok  Satkmma. — Snudl-Konnd-ceUad  Smrcoiii&.  Granulatioii 
Sarcoma.  Encephaloid  Sarcoma. — The.se  tumours  were  formerly  included 
amou^  Soft  or  encephaloid  cancers.  They  resemble  in  structure  the  su|x*rficial 
layers  of  ^nnututiouR,  hein*;  cr>mpose<l  of  small  round  cells  about  the  si»^  of  a 
white  blood -corpuscle,  or  a  little  Urtrvr,  each  t^ntaining  a  round  or  oval 
nucleus,  and  imbedded  in  a  homogeneous  intercellular  itubstauce  (Fi*f.  376). 
Sometimes  the  intercellular  substance  is  scarcely  perceptible,  sometimes  it  is 
more  abundant,  as  shown  in  the  accouij^auyini;  tigure.  It  may  be  more  or  leas 
distinctly  fihrillabed.  Thes«?  tumours  are  soft,  S'jmctimeseven  pulpy,  and  grey 
or  whititih  in  colour.  They  usually  infiltrate  surrounding  j«irts.  They  are 
excessively  vascular,  and  iiften  present  scattere<]  patches  of  haimorrhajfc  or 
cysts  resulting  from  extravasation  of  blood.  They  may  pulsate  forcibly,  and 
have  more  than  once  been  mistaken  for  aneurisms.  Tht^y  yield  no  milky  juice 
when  quite  fresh,  but  when  tlecompoaiiion  sets  in^  it  C4iu  easily  be  obtaiueti  by 
pressure  or  scraping.  Their  chief  scats  are  the  akin,  bones,  subcutjuieuus 
areolar  tissue,  muscles,  and  occasionally  glands.  The  diagnosis  caauot  be 
accnratcly  made  till  after  removal.  They  show  a  malignancy  equal  to  that  of 
the  worst  curcinoinata.  Their  growth  is  rapid,  and  they  early  give  rise  to 
se<.*ondary  dcjxisitji,  e8{H.'cially  in  the  lungs,  and  the  lymphatic  glands  aiv 
frequently  utt'ecteii. 

One  form  of  smRll-round-ccIled  sarcoma  has  been  described  by  Vircbov 
UDder  the  name  of  G-lioma,  from  its  reaemblanco  m  strat^ture  to  the  nvuroiflia 
or  ccmnictive  tissuf  of  the  bmin  and  spinal  curd,  from  which  It  always  springs 
It  is  (*om|>o»ied  tif  an  excessi^ively  delicate  areolar  stroma,  having  round  cells 
imbedded  iii  its  meshi-s.  Ziegler  static  that  the  appiirent  arcobir  stroma  is 
in  fact  comp<'?cd  of  nuraerotw  branching  processes  going  ofl'  in  all  directions 
from  the  cells.  These  tumours  var}'  much  in  consistence,  being  si>mctimoa 
lujft  and  sometimes  quite  iirm.  They  are  never  circumscrilH^],  always  invading 
the  surrounding  (larts.  Tliey  occur  in  connection  with  the  nerves  or  nervous 
I'tcntn^.    The  tumour  formerly  known  as  soft  cancer  of  tho  uyuball  is  in  fact 
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a  glioma  arising  from  the  retina.  It  is  most  common  in  youojo:  childreD,  aftd 
freqoently  nius  a  malignant  course,  projccrin^'  beyoud  the  eyebiill,  in6Ur»dx)| 
Btirroundin^  parts,  and  irivin^r  rist^  to  secondary  (growths. 

AnutlitT  vuriety  of  Bmall-ruund-cellcd  Harcuma  is  the  Lympho-sarcoma. 
It  is  distinguished  by  the  trharucter  of  the  stroma,  which  conaifets  of  a  tin' 
reticulum.  After  peucilliog  or  shaking  a  thin  section  in  order  u%  remuvi 
some  of  the  round  cells,  it  will  be  found  that  tlie  reticulum  is  fc>rm«d  by  thi 
branching  processes  of  small  nucleated  cells.  The  structure  of  tlie 
thus  closely  resembles  that  of  a  lymphudenoma.  Lympht^san'omftta 
chiefly  in  mucous  membranes  and  lymphatic  glands,  but  occasionally  ailbd 
the  tonsil  and  testis.  They  tend  to  canso  secondary  diseaae  of  ibe  Jyin|ihatic 
j^lamls  at  an  early  Bta^ce  of  their  growth. 

Spindle-celled  Sarcoma.  Fasciculated  Sarcoma.  Aecnrrent  mmU 
Tninour.  Fibro-plastic  Tojnoar. — These  tiiaiours  are  LMnnpusi-ii  ttf  KptndU^ 
shaped,  fusiform,  or  oat-4iia[ied  cells,  either  lying  closely  in  contact  with  cvfc 
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other  or  separated  by  a  homogcneonfi  or  fibroufi  intercellular  saljetance 
(Fig.  377).  The  cells  vary  greatly  in  size  in  different  tumours,  but  arc  iMtuallt 
tolerably  equal  in  the  same  growth.  They  may  be  little  more  than  toVo'*^ 
inch  in  length,  or  they  may  reach  entirely  across  the  field  of  the  tnicroecope. 
Tills  has  given  rise  to  the  distinction  between  large  und  small  spindle-cdjod 
8arcomat.a.  The  intercellular  substance  is  usually  more  abundiint  and  more 
fully  developed  into  fibrous  tissue  in  the  small  than  in  the  larj  jrowtlj* ; 

and  it  is  the  former,  therefore,  that  gradually  merge  into  (il.  ,  -►  that  \X 

is  often  dittienlt  to  determine  under  which  lieading  U^  class  tbcm.  and  somr 
writers  have  given  them  the  name  fibro-saix:oma.  All  spindle-cclls,  U^K^  or 
small,  contain  an  oval  nucleos  with  one  or  moR*  nucleoli.  The  cells  are  oraally 
arranged  in  bandn  crossing  each  other  in  various  di^ection^  > ':  the 

growth  a  tasciculated  or  fibrous  apiwarance,  and  if  a  Iwiud  'Oi 

transversely  it  presents  the  appearance  of  a  group  of  small  round  ceila.  Thr 
vessels,  as  in  other  sarcomata,  are  abundant  and  thin-walled. 

The  small-s}*iniVf-crl(ed  mrcomata  are  usually  firm  in  consistence,  and  d  ■ 
pinkish  or  whitish  colour,  the  central  (larts  l)eing  yellow  fr<»in  fatty  drfseocA- 
tion.  Occasionally  they  contain  cysts  filled  with  straw-colourtd  fluid,  and 
they  may  cloaely  resemble  in  aspect  the  common  fibroid  tnmour.    Tbey  gnm 
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Boy  preference  in  fibrous  structures,  as  fastire,  skin,  or  tendons ;  they  may 
Koccnr  in  intermuscular  spaces,  or  oocaHioniiUy  in  tlie  sheaths  nf  nerves.  Thus 
Hi  have  amputated  ft  leg  for  h  lar^.'!.'  ttimonr  of  this  kind  seated  on  the  posterior 
Htibial  nerve.  Though  tliese  tumonra  are  usually  diHtiucLly  t-ircumscribed  and 
HBometiraes  encapsuled,  and  run  a  perfect^^ly  innoccut  coiii'se,  in  many  cases 
^  they  show  an  extraordinary  tendency  to  lottal  rcrurrence  aftvr  removal;  but 
I  it  is  rare  for  thuro  toi^iveriae  to  seeondury  deposits  in  internal  orirans.  Fa^ot 
■descrilicd  ihofie  grovvtIiB  under  the  nanie  of  recurrent  tihrmil  tumount^  and 
Brelated  several  instances  of  them.  One  was  a  tumour  of  the  np]>er  part  of  the 
Hleg,  which  between  1840  and  the  end  of  1848  had  been  removed  five  times. 
Hand  reappeared  for  the  sixth  time  after  the  last  operation,  when,  bs  it  had 

■  become  larjju  and  ulcerated,  amputation  was  deemed  advisable  :  this  procedure, 
~  however,  was  followed  hy  death.  The  examination  of  the  third  tumour  pre- 
I  sented  *'  very  narrow,  elongated,  eaiidate,  and  oat-shaped  nnoleatcd  cells,  many 
Bof  whicli  had  lonfj  and  Riihilivided  terminal  processes ;"  in  tlie  tumour  last  re- 
amoved,  the  cells  were  generally  tilled  with  miriuLe  shining  molecules,  ua  if  fatty 

d^eneratiou  liad  taken  ])lace.     lu  another  case,  a  tuntour  of  the  shoulder  had 

■  been  removed,  and  returned  fonr  times  between  Jlay,  1848,  and  December, 

■  l84'.i,  reapixjariug  in  the  followinff  year  for  the  fifth  time  ;  it,  howt'ver,  after 
ft  time  became  stationary,  and  mimy  years  afterwards  the  patient,  but;  for 

^the  presence  of  the  tumour,  mi^ht  be  considered  a  stroni,^  and  healthy  man. 
■'Paget  ako  relates  a  case  in  which,  between  1839  and  18.")!,  Syme  removed  a 
"  tamonr  of  tliis  kind  five  times  from  the  nppor  part  of  the  chi-st :  a  sixth 
recurrence  was  followed  by  death.  He  refers  ulso  to  a  ciise  by  (iluj^f,  in 
which  a  similar  lunumi:  was  five  times  removed  hom  the  ficapula,  its  sixth 
^^reappearance  bein^  followed  by  death.  The  most  interesting  of  all  is  a  case 
^■by  Alaclagan,  in  which  four  removals  were  performed  in  the  course  of  thirty- 
^uix  yein-s,  twenty-three  years  intervening  between  the  second  and  third 
^B^movals,  and  eleven  between  the  third  and  fourth.  The  recurrent  tumours 
^■appear  to  be  more  malignaut  in  the  later  than  in  the  c^»rlier  recurrences, 
^■becoming  more  painful,  rapidly  degenerating,  and  giving  rise  to  an  ulcerating 
^Bfungua,  which  eventually  proves  fatal  by  exhaustion  and  htcmorrhagc.  The 
^Bcells  will  then  be  found  to  have  l>ecome  larger,  and  the  inten-elhdar  substance 
^■pufter  and  devoid  of  librillatiou  ;  and,  in  fact,  they  merge  into  the  large-celled 
^Bfonii  of  spitidle-cellcd  sarcoma.  This  is  clearly  shown  by  a  case  which  occurred 
^■loder  my  care  at  University  College  Hospital.  A  tumour  as  large  as  a  full- 
^■izftfd  turnip  was  removed  from  the  shoulder  of  a  middle-aged  man,  and  was 
^f  f  *  ;  '  be  slightly  connected  with  the  spine  of  the  scapula.  On  examination 
^K,  I/mI  all  tlie  characters  of  a  spindle-celled  sarcoma,  consisting  almost 

^■|[|uviy  of  densely  packed  fusiform  oc^lls.  with  oval  or  oat-shaped  nuclei.  A 
^^^^^U^KK  reappeared  before  the  woand  had  completely  healed,  and  on  exami- 
^^^^^^■Oflcnted  a  much  larger  proportion  of  oval  cells  and  spindEe  cells,  now 
^^^^^^■wblB  nuclei.  It  recurred  a  second  time,  and  now  but  few  well  formed 
^^^^^^hU  were  found,  but  the  tumour  wtis  chiefly  com[Kfsed  of  oval  and 
^^^^^^■cd  coJls»  or  rather  masses  of  protoplasm,  in  which  numerous  nuclei 
^^^^^^m  u  of  the  spine  of  the  scapula,  removed  with  the 

^^^^T  DWth  had  sprung  from  the  cancellouB  tissue. 

^^^^^^H  tnalaf  fonnerly  often   spoken  of  as   tibro-plastic 

^^^^^^B  1  tlie  variety  last  deKcril>c<].     They  are  usually 

^^^^^^1  d  dark-red  iu  parts  from  extravasations 
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of  blood,  imd  if  of  any  siz-j,  th«iir  central  parts  are  opaque  ani  yelUjw  ffr^'Tf  ^*'i» 
L'ffents  of  ffttty  de^oQcratiou.    They  yield  more  or  leas  transpiirorit  vt- 
on  scrapinsf,  mixed  witli  fragraeats  of  the  pjrowth.     TIjey  may  bi*  k\\ 
circumscribed  and  cncApsuled»  bat  not  unfref|ucntly  tliey  invade  surroa 
parts.     They  often  contain  oysts  of  some  size,  sometimL-u  filled  with 
»loureil  tluid  and  sometimes  with  bluod  or  a  blood*coloiired  liquid. 

Lonrs  trcqaently  form  in  connection  with  boaes,  eB|)ecially  comment^n 
itidtjr  the  piiriostenm  of  the  ahafta  of  lontj  bonea  or  about  tbo  '  T 

face  or  nosu.  I  once  amputated  a  thic^h  at  the  hip-joint  in  Unu 
Hospital,  for  a  liir^e  tumour  of  thin  kind  «!;n»win<r  Iwnwirh  the  pf-ri 
the  femur  ;  aud  in  another  case  tbe  arui  was  removed  by  Heath  fur  a  u 
growth.  Both  had  caused  spontaneous  fracture  of  the  bone,  and  both  oUi 
mately  proved  fatal  from  secondary  internal  growths.  These  tumuunt  w 
affei^tin*^  boue,  muse  not  be  confounded  with  the  myeloid,  which  thnr  dcviel; 
re!4embk\  Lari^e-spiodle-celled  sarcomata  also  gmw  in  fa^:i^  and  iuU*rinii»> 
oulat*  spaces,  and  not  unfrequently  in  glands,  especially  the  mamma  ;  aud  lh«j 
may  be  found  iu  rare  cases  in  almost  any  situation.  They  very  often  rcti 
malignant  coursii,  ^ivin^  rise  to  secondary  growths  in  internal  on;:anA.  T 
tendency  to  local  recurrenre  after  removal  is  very  jjreat.  "^^ 

From  what  has  been  said  above,  it  will  be  seen  that  iXw  Mled 

ffcomivta  form  a  vury  larjre  and  important  j^roup  of  tumours,  \.i  _  "atlj 

in  clinical  characters  and  structure,  but  all  resembling  each  other  in  thd  bruAd 
feature  of  the  spindle  cell  formincr  the  predominant  element.  K%  to  th^if 
pro'jftosis^  it  may  be  stated  generally  that  the  more  they  appn:)ach  the  stnsctart 
of  the  spindle-celled  growth  found  in  cicatrizing  wounds,  the  lea*  likely  ther 
are  to  give  rise*  to  treneral  infection  of  the  system  ;  bat  th%t  even  tl»  simpleai 
may  riciir  locally  after  removal,  and  consequently  too  guarded  %  pro^noci* 
<»nnot  hi-  iriven  in  such  cases. 

Oval-celled  Saroomn  (Fig.  378)  may  be  looked  apoD  an  merely  m 
extitimely  rapidly  ^rowin*;  and  malii;rn%nt  spiAdlf- 
cellei^l  tumour.  Thu&  we  saw  in  tho  caae  aboTv 
mentioned,  chat,  as  the  rapidity  of  the  growth 
increased  with  each  recnrr^ncc,  the  spindle  odb 
were  replaced  by  hirge  oval  cells  with  two  m 
more  nuclei.  But  similar  ^iwths  imiy  oocar 
primarily.  They  are  soft,  rapidly  ^jrowiug,  rmrdT 
completely  circumarTibed.  They  aro  of  a  delicate 
pinkish  cohtur,  and  yield  an  ahondabt  slimy  aiha* 
minons  fluid  im  section.  I  liave  twil3^  bad  ocacMoa 
to  remove  such  ji:n)wths  from  the  ncighboorboiid 
of  the  ntttmina.  lu  one  case  the  disease  r^scurred 
loyally  afivT  the  wound  had  liealed,  and  iu  a  sliort  time  formed  an  enormi^Di 
tumour,  lart^cr  thau  the  patient's  head.  She  refused  a  lecoiid  operation,  and 
the  case  soon  tormioatud  fatally.  In  the  other,  although  a  la^^  portion  of 
the  pwHoral  muscle  was  removed  with  the  tumour,  it  recurred  beficMv  th? 
wound  heiiled,  and,  in  spite  of  the  free  application  of  canstics,  ijrew  with  enor- 
mouK  rapidity,  iu  a  fi^w  wtn-kN  furmin;:  a  fun^atin^  mass  as  large  as  a  frctaJ  haad. 

Xyeloid  or  Oiant-oeUed  SarcomA  wiis  formerly  often  classed  ander 
plastic  tuni  :iiirs,  und  sometimes  probably  as  soft  oanoer.     It  was  descri 
Abernothy  under  the  name  of   *' albuminous  sarvomn.^*     It  was  flm 
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described  by  Ubert,  und  iU  ciinicul  and  anatomicul  churactere  huvo  Utn 
^^MKfulIy  inveati^^ted  by  Pttget.     Ic  is  nenrly  relatetl   to  tbc  spindlL-celled 
ji^up  ofsareoniaca. 

The  mo6t  charac^terigtiV  featore  of  myeloid  tumours  ig  (he  presence  of  largo, 
maoy-miclwited  iiias8c«  of  protoplasm— the  so-called  myeloirl  cells— somewhat 
rwembliDK  the  ceiU  found  iu  the  marrow  of  foetal  Umcs  (FigH.  «7ii,  a80). 
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They  are  often  of  ^*ix\l  size,  sometimes  yhf'Xi  or  oven  -B^oth  inch  in  diameter, 
and  extremely  irrefrular  in  shape,  having  processeg  projecciu^  from  them  in  all 
directions.  The  nuclei  vary  fKim  ei^bt  or  ten  to  thirty  or  forty  iu  nnmhcr, 
and  are  oval  in  Rha|te,  with  flistin('t  and  highly  refractinir  nucleoli.  These 
myeloid  eelU  arc  inilx^nhlefl  in  miLsscH  of  spindle-shaped  ur  rouudiah  cells, 
between  which  there  Ih  either  uo  intercellular  subetance,  or  merely  a  sninll 
quantity  of  homogeneous  ge- 
latinous material.  These 
growths  are  extremely  vascu- 
lar; so  much  8o»  that  the 
vhole  mass  may  pulsate  dis- 
tiootly.  Myeloid  tumours  fre- 
quently contain  cysts,  often  of 
coDsiderabie  size.  On  si^'tion 
^bef  pruent  a  soft  gelatinouH 
appearance  and  brittle  struc- 
ture •  they  usually  yield  a  slimy  fluid  on  scr4ping,  mixed  with  fragments  of  the 
tamoar;  they  are  of  a  pink  colour  at  their  growing  margin,  while  the  central 
parts  are  of  au  opaque  yvllow  from  fatty  degeneration.  The  intermediate  parts 
osnaily  present  patches  of  a  dark  maroon  colour,  caused  by  ejctnvaaation  of 
blood.  Ooca^ioually  pntclK'^of  ossiticstion  may  he  found.  Myeloid  tumours  grow 
almont  exciusivuly  from  bone,  and  by  far  mtist  frequeutly  from  the  meddllary 
cavity  or  ciin(?ellous  tissue  at  the  heiul  of  u  loug  bone.  They  attain  a  largo 
aise,  ftomctirni-s  $luwly  and  gradually,  and  at  otlmr  timeit  with  very  greafc 
rapidity.  The  growth  gnulually  cauifcs  absorption  of  the  bone,  but  at  the 
same  time  a  new  deposit  takes  place  from  the  periosteum,  so  that  the  tumour 
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Mg.  SaS.—M  yell  till  Tumour  of  tht  )|f>l>cariMl  Bone*  of 
Uir  IikWV  Auil  MiOdlr  Fliiievr*.  8ucceMful  Rmioval 


is  enclosed  in  a  thin  bonr  bIicU,  which,  on  pressure,  jieldB  the  peruliw  «Biitttii 
IcooNTn   u8  **  et^ff-shell   crackling."'     On  i'*\ichinE;  a  cartilaj^c^>vered    mrfi 
it  iHishes  the  cnnilage  hefore  it,  but  rarely  if  ever  perrorates  it.     Ou  e; 
tion  of  such  a  tumour  after  removal,  u  Itouy  phite  will  ft^uently  be  f< 
aejiAmting  it  from  the  medullary  canal.     In  other  cwnos  Ic  may  exti-tid  n  liHSi 
distance,  infiltrating    the    medulla.      Myeloid   tumours   nn*    oiovt    t:omniuD< 
at  the  lower  eud  of  the  femur,  the  upper  end  of  the  tibin,  jind  the  upper  endj 
of  the  homerug.     They  also,  when  growing'  from  the  JHw-t>one».  form  ooij 
variety  of  epulis.    I  have  removed  them  from  the  lower  end  of  thv  radiuii,  andf 

from  the  metacarpnl  b<trH\H  ( Ftfr^ 
;i81,  382),  In  the  mujorily  of  ewe* 
they  may  be  safely  rpmovr»i  without 
the  prospet^-t  of  recum.Mioo,  but 
occasionally  they  return  after  re- 
moval. The  true  ravelnid  mrelr,  if 
ever,  gives  rise  to  secomJary  depiaiU 
in  the  Ivniphatic  glands  or  iot^nial 
organs.  Myeloid  tumuura  arc  nid 
to  have  iK-en  seen  in  the  parotid 
re<;ion  and  the  mamma,  bat  this  in 
doubtful. 

Ossifying  and  Osteoid  Ssroo* 
xuata. — Tlie>K'  lunumr*  wen-  funuerlT 
classt-d  amongst  the  cancers,  mider  the  name  of  "  osteoid  cancer.'*     Almost  aar 
form  of  sarcoma  may  undergo  oasificatiun.     Thus  round-e^'!  *! 

and  myeloid  sarcomata  may  occasionally  show  abundant  !•  :  i)f  boofi 

The  development  of  bone  in  these  growths  seems  to  give  rise  to  no  rsdkil 
change  in  their  nature.  They  still  show  the  same  tendency  to  anhnutcd 
growth  and  sometimes  the  same  liability  to  recur  lorAlly  or  lo  gire  xim  to 
secondary  de]x>8its  in  distant  parts.  The  secondary  depocita  develop  boar 
like  the  original  growth.  The  Lk^uv  parts  of  these  tumours  usuilUt  prtstot 
the  apitearances  of  true  bone,  but  somewhat  irreguhir  in  structure.  Oco- 
sionally  tumours  ^TX)wiug  from  bone  are  met  with,  which  pivsent  the  struct 
of  the  growing  tissue  found  beneath  the  periosteum  in  indammation  or 
normal  growth  ;  that  in  to  say,  small  round  or  pjlygonni  c^Us  (08ieobbi»tii 
with  single  nuclei,  separated  by  a  small  amount  of  homoireneous  or  fibrillaled 
tercellular  substance.  These  are  arranged  in  a  layer  on  lamina*  of  newly  fonntd 
bone.  Sometimes  the  whole  growth  may  resemble  a  mass  of  caIIda.  Tbwc 
osteoid  sartomatn^  as  they  have  l>een  termed,  form  under  the  peri(«temn,  and  tht 
l)one  beneath  is  often  thickened,  ko  that  the  uiedutlary  canal  may  be  ttbtiu^nicd 
They  show  a  considerable  tendeucy  to  local  iNH-urrence  after  R-moval.  la 
rare  cases,  ossifying  sarcomata  are  found  nnconiu*etrd  with  pre-existing  botte 
The  Chondri^ing  Sarcoma  or  Choadro-Sarcoma.- -These  tumoon 
were  formerly  classed  with  chondromata,  and  were  regarded  as  nmliguairt 
cartilaginons  tumours.  Microscopic  examination,  however,  shows  that  thfir 
growing  margin  is  distinctly  sarcomatous,  composed  most  commonly  of  spiodle* 
sliaped  or  round  cells.  These  become  6e])ar&ted  by  a  homogunsoi 
substance  foiming  the  matrix  of  the  cartilage*  the  ci'Us  remainini;  as  carti 
cells.  Irregular  patches  of  ossificatiou  may  be  scattered  throui^  the 
These  tumours  are  not  circumscribed,  the  sarcoma  tiMue  invariably  iBTid 
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pnefghboiirinjr    pwrfcs.    They  commonly   run  a   malignant    course,  and    the 
Mntlary   tnraoui'a   may   show  the   eame   tendency   to   the   development   of 
tc'artilugc.     They  ait-  met  with  almost  eifclnsively  in  connection  with  bone,  and 
cummunly  commence  under  the  perioBteum  of  *uie  of  the  long:  l>onus 
itei  articular  end.     They  arc  also  not  uncommon  in  the  upjter  and  Inwer 
jaw,  and  are  occasionally  seen  in  the  testicle.     They  are  distint^uished  from 
simple  chondroinata  by  their  more  rapid  (rrowth  and  their  tendency  to  invade 

Iiurrouudinjj  parts. 
Alveolar  or  lArge-Koimd-celled  Sarcoma.— In  this  rare  tumour,  which 
was   iirat  clearly   denCDbed   by    Billroth,  llie  frlls  ore  of  considerable  size, 
sharply  defined,  and  each  contains  a  large  nmud  nnclcas  (Fig-.  3S;i).     They 
thus  cloaely  resemble  epithelium  celln  in  appearance.     They  are  separated  from 
each  <ither  by  a  distinct  and  somewhat  abundant  fibrous  stroma,  but  on  careftil 
examination   this  will    be  found  to  penetrate   lictween  the   individnul  cells. 
In  some  parts,  probably  from  the  pressure  of  the  g^rowing  cells,  the  stroma  ujuy 
be  partially  absorbed,  so  that  the  cellular  elements  seem  to  lie  iu  ulvttohir 
spaces  in    immediate   contact   with 
each  other,  but  fiirther  examination 
^of    the   tumour   will    always   show 
B  ports  where  the  stroma  and  cells  are 
H closely    intermixed.       On    carefiilly 
H  penciUin^  out  the  cells  from  a  thin 
Bseotion,  a  delicate  stroma  is  brought 
P  into  view,  passinjc  between  the  indi- 
riduo]  cells    and    subdividing    the 
^■spaces  formed  by  the  bands,  which 
^Pgive  the   ^Towth    its    alveolar  and 
cancer-like  appearant*e  (Fig.  383u), 
L  Iu  some  cases,  however,  the  distinc- 
H  tioa  between    these    tamonrs  and 
Hscirrhns  is  very  difficult.     Alveolar  sarcomata  occur  chiefly  in  the  oalia, 
Bltoncs,  and   mnscles,   and   occasionally   in    the   breast.      In   the   cntis   they 
■      form   hard  rounded  tumours,  often   multiple,  of  tolerably  slow  prowth,  and 
^  free  from    pain.      They  lead   ultimately  to  ulceration  of  the  skin  and  the 
B formation  of  an  intractable  sore.     In  the  bones,  they  are  more  often  single 
^and  of  more  rapid  jrrowth.    Three  cases  aSecting  Uie  cutis  have  occurred 
in  University  Colletre  Hoxpital  duriu|i  the  last  few  years.     In  the  first,  three 
Amputations  were   performed    for  recurrence  uf   the  <rrottth   after  remnvul, 
by  Christopher   Heath,  commencing  with  one   Hn^r  and  ending  with   (be 
forearm.    The  tumour,  when  first  removed,  was  supposed  to  be  a  specimen  of 
lacirrbus  of  the  skin.     Finally  similar  tumoure  appeared  on   the  cheek  and 
lip.  and  two  further  operations  were  jwrformed.     Tlie  man  died  shortly  after- 
Is,  and  there  wuk  reason  to  U'lieve  that  the  cause  of  death  was  a  similar 
rth  in  the  lunp.     The  wliule  history  of  tlie  case  lasted  more  timn  ftcveu 
9,  and  at  no  time  had  the  lymphatic  glands  been  afl'ected.     In  the  i^coud 
[case.  Berkeley  Hill  amputated  the  leg  for  a  number  of  similar  tumours  situated 
Muvi  the  knee,  from  one  of  which  the  accomi>anyiiig  drawing  (.Fig,  3«;i)  Es 
taken  ;  and  in  the  third,  half  the  foot  was  amputated  for  a  similar  growth, 
'Uich  comnkenced  at  the  nxitM  of  the  second  and  third  toes,  and  bad  recurred 
times  after  removal. 
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Plexiform  Sarcoma  or  Cylindroma. — A  rurc  form  of  tnmoar  liM 
df»Tilx-(l   Ipy   Bilirotli,  Saltier,  aud  othotv,  urukr  this  naine.     It  ooofiM 
small  ct-'lU  of  u  ixjiygonal  ff»rni  amiDKed  in  cylindtTP  coinmnr  vritliMrii' 

other  in  a  plexitonn  manuer,  betwoen  wliich  is  a  vupyin;^'  ijt;  ■■.  \  bjaliBtt 

or  finely  fihrillur  f^nnective  tissue.  Knoh-like  projeeliuiM  orglobc-iike  dmnks 
of  the  cells  arc  aXm  met  with.  The  individnal  eell^  ar«  in  iininedtalt?  cDUart 
with  em.'h  other,  withotit  any  apparent  intertreDulnr  snlfftnn^w.  Hh*  pvcoliar 
app<;arai]cc8  are  supposed  tu  be  due  to  a  hyaline  or  mucoid  dct^ncrat  ion  of  Um 
walk  of  the  ves&els  and  tlie  ueighlxmriDg  Oflls  of  the  tumour.  The  renttsbs 
cells  are  squeezed  together,  and  thns  assume  the  form  of  culamns  of  potj|>ooal 
cells.  Oreat  doubt  exists,  however,  as  to  the  exact  mode  of  orifcin  of  tbese 
growths.  At  first  sight  a  microscopic  section  of  a  plexiform  sarcvmia  clcseh 
resembles  that  of  an  epithelioma,  but  a  careful  examination  with  a  hirrlicrpavrT 
showd  its  true  nature.     The  tumours  seldom  reach  any  ui^at  f>izr.     Thflran* 

soft  and  trelutinoofl^  and  of  a 
dirty  wliite  colour.  Tbey  arr 
most  I'ommouly  vott  viib  b 
the  brain,  Uic  orbit,  atid  im  Be- 
times in  the  s&li^-uIJ  glaad*. 
Butlin  has  ivcordod  a  case  io 
which  the  tumour  fottued  io 
the  |)oplitcal  space.  Itrecantd 
after  removal,  and  Its  (rar 
nature  was  shown  bj  the  bc< 
that  the  recurrent  gro«tb» 
atwumed  the  form  of  the  otdi- 
uary  round-i^lIcd  nrroma* 

Melanotio 
iif-uully    uf   thv    sj-intH 
variety,   but    frtijiienily   i-rtfr 
taiufl  large  oumlnrit  of  rvood 
or  oval,  intermixed  with 
fusiform,  rclte  ( Fijy.  3>i4). 
:4pindle  cells  aro  of  large 
and  there  is  no  Rbrvkus  suvvn 
between  I  hem.      More  raralj 
it   presents  the  strartura 
an   aUeohir    sHrx>>ma. 
|)i^nnent  is  seen  as  brownish  ^anular  matter  in  the  interior  of  a  rfruio 
number   of   the   ccUh,   the   rest   remainini?  colourless.      The    ^ 
coloured  cells  varies  in  dilTerent  fejiecimens.     In  the  sccondarv  i 
hcen  shiiwn   by  <iodlee  that  the  new  cells  follow  the  lines  of  tbe  T«« 
These  tumours  are  usually  sharply  circmnKcrilicd,  kith  to  the  nak*^  eye 
the  microscope.     They  are  soft,  sometimes  almost  pulpy,  ruund  or  oraJ  n 
^hape,  and  ^ary  in  colour  from  dsik  brown  to  the  most  intense  blark.     Tl" 
arise  esiM^cially  from  structures  in  which  pi>!nicnt  naluDilly  ixista,  tiamelv, 
skm  (Fijr.  ;iN4 )  and  choroid  coat  of  the  eye  ( Fig.  .ssi; ).    They  appou',  l»imr\ 
occasiunulJy  to  aiiM;  primarily  in  the  lymphntir  glands,  and  prJUiarr  ludaiM 
sarcoma  of  the  liver  hue  bt«n  reconled.    They  are  of  rapid  f?rowth,  and 
uaimlly  iu  middle  life.     Melanotic  sarcoma  is  one  of  the  most  toah'iRiaai  of  til 
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rn»  of  tumonr.  The  WM-otitiary  ^owtha  CK'cnr  in  every  orpm  and  tissue  i>f 
the  body,  and  they  inay  apparently  he  propoi^ed  entirely  hy  the  viwenlttr 
system,  the  lymphatic  glands  escftpin^'  any  c()ntannnation,  or  they  may  b** 
distributed  by  both  the  vjiscular  and  the  lymphatic  systems.  It  may  be 
broadly  stated  tliat  if  a  melanotic  saixjonm  reach  the  size  of  a  filbert,  secondary 
deposits  have  in  all  prolmbility  ixjcurred,  and  no  local  ireutment  can  cure  the 
patient,  althou«?h.  hy  rehorinff  him  of  one  source  of  infection,  it  may  retard 
death.  Although  showinfr  this  terrible  general  mahVaancy,  the  local 
Diali^aucy  i>f  melanotic  sarcoma  is  not  great.  It  may  reach  a  large  size 
without  ulwniting ;  it  is  fti^iaently  distinctly  encapsnied,  and,  if  remove<l 
freely,  often  does  not  return  in  the  w^ar.  The  secondary  tumours  form  in 
every  part  of  the  body  ;  couKtantly  in  the  Inngs  and  liver,  almost  constantly 
in  the  brtun  and  Rpinal  cord,  spleen,  kidneys,  and  subcutaneous  tissue  ;  very 
often  in  the  heart,  intestines,  medulla  of  bonecs  and  lymphatic  irlauds.  Like 
I  the  cells  of  the  primary  tamour.  some  of  the  secondary  growths  are  found  to 
be  pigniented  and  some  not.    The  dhf/rtosis  of  melanotic  sarcoma  is  made  by 
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the  colour  and  rapidity  of  the  growth.  It  must  n(»t  be  confounded  with  the 
Biinple  pigmented  wart.  This  is  always  of  slow  growth,  mure  or  leas  linn, 
pedunculated  and  lobulated.  It  must  be  rcmemt)ered.  however,  that  nielauotic 
sarooma  may  start  from  a  wart  of  this  kind,  or  from  a  congenital  mole.  Ab 
to  tme  melanotic  cancer,  that  is  to  say  pigmented  encephaloid  or  epithelioma, 
it  is  doubtful  if  such  u  growth  cxiets  ;  at  any  rat«,  it  must  be  of  extreme 
rarity.  The  only  Trmlmmi  of  melanotic  sarcoma  is  the  immediate  removal  of 
the  tumonr,  unless  seomdary  tmnours  cam  already  be  recogtiised. 

Paammoma  is  a  rare  fonn  of  tnmour  found  only  m  connection  with  the 
membraiits  of  the  brain.  The  chief  charac^teristio  of  this  growth  is  the 
presence  of  stunll  concentric  calcareijus  globules,  the  w>-uulled  **  brain-sand." 
The  lmn'»ur  is  cumfKwcd  chivfly  of  peculiar  tluttencd  cf-lls.  It  gives  riw  to  no 
ipt4ims,  except  in  iiiliiiitely  mre  cases. 

Saxeomatona  Blood-cyata  or  K«xaatomata.  —  Tumours  have  fre- 
qnently  lit't-n  dcsi-riiicii  under  the  name  of  **  blwHl-eyats,'*  of  which  the  most 
charrtc^t-riBtic  feature  is  the  presence  of  a  large  collHlion  of  tlui'l  or  |>artly 
coagulutcf]  bhuM]  in  a  eyut,  the  walls  nf  which  arc  im|K'rfetlly  definetl.  If 
the  blood  is  evacuated  by  ptmctnn;  or  incision,  free  hiemnrrtinge,  difficult  to 
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coDtroL  or,  at  leaet,  speedy  r&^octimalauoa  c<f  the  Bnid,  U  tK**  i>a , 
If  mtted  on  a  limb,  fne  escwion  of  the  cvst  and  tu  oontrnta.  ur  amfmu 
tion,  is  jtutiy  looked  apon  as  the  tmij  mode  of  tnafenMi  hoUiag  oat  uj 
proipect  of  sucoesB.  With  regard  to  the  natare  of  ttsMB  tansttm,  it 
been  shoini  tbat  is  all  probsbilitjr  they  ara,  in  the  great  mafmtr  • 
ctaes,  Boft  Barcomata,  broken  dnirn  bv  haemorrhage  into  their  mtvett 
The  walls  of  these  cysts  are  formed  of  a  thin  layer  of  sarooaa  tiMDe.  ait 
of  the  round  or  spiadle-celled  variety.  A  very  interccung  caae  of  ihii 
kind  came  under  my  care  in  University  College  Hospital  in  1971.  A 
healthy  man,  aged  40.  had  noticed,  for  aboaC  nine  monihs,  a  aoTi  swelling 
the  upper  and  oat«r  part  of  the  leg,  which  be  attriboted  to  a 
floctnated  distinctly  ;  and  when  1  tint  saw  it,  a  daik  red  Said 
from  two  discolonred  points.  Ii  waa  altogether  about  three  inches  ta  dj 
and  of  a  dark  purple  coluor.  It  bad  previou>ily  U>  admiiBioo  boan 
first  by  the  passage  of  a  seton,  and  secondly,  by  being  laid  open  nod 
from  the  l)ottom ;  whicb  latter  treatment  bad  been  repeated  twice.  On  back 
occasions  it  was  reported  that  nothing  bnt  bl<x)d  eacaped.  I  laid  the  lamam 
freely  open,  and  turned  oat  a  large  quantity  of  what  was  appareatlj  ordioHT 
blood-clot  and  then  dissected  away  the  cyst-wall.  The  snppoaed  blood*<liA 
was  fonnd,  on  microscopic  examination,  to  be  composed  of  a  minor?  of  the 

cells  of  a  round  and  spindle-celM  sarrMoa, 
with  coagalatod  blood  {Vig.  :^7>.  Tbe  vaM 
of  tbe  cyst  was  found  to  be  composed  of  pme 
HurcomaUiUS  tissue.  The  growth  leLiUfvl 
before  tbe  wound  was  completely  doaed,  aai 
amputation  at  the  knee-joint  waa  pqfoimA 
the  patient  makincr  a  good  re<x>Tery. 

Mixed  Barcom&ta. —  T  amours  an  ffe> 
ijueutly  iieen  which  combine  in  thsmalns 
structures  properly  belonging  to  two  or  nmv 
distinct  forms  of  growth.  .Several  of  Xhm 
have  already  been  mentioned.  Thoa  thi 
growths  stamHugun  thedtiuhtfulliocbeiveci 

lODall-spiudle-cellcd  surcumu  and  flbroianalt 

spoken  of  as  fihro-surcotnata^  In  vtiy  xui 
some  of  the  ceUs  of  a  sarcoma  may  develop  into  true  fat  cells  :  w«  ban 
then  the  Ujxhsareoma,  Occasionally  large  tracts  of  a  tumour,  tho  chief  part  of 
which  is  purely  saroomatons,  may  undergo  mucous  softening,  and  tbe  cdto 
may  be  more  or  less  stellate  or  branched,  as  in  a  roynoma,  and  we  have  Ita 
the  mt/xfl-iKtrcoma,  As  Ix'fure  stated,  tbe  tissue  l»etwecn  tho  aoini  of  n 
adenoma  may  present  exartly  the  struciure  of  a  BpindIo-CBll«d  c 
nmnd-ccUed  sarcoma ;  these  tumours  are  ttien  somotimes  called 
MorrotuaUi,  l.aMtly,  tbe  stroma  of  a  cancer  may  )>•  compuqpd  of  oaOa  lihr 
those  of  a  liirge-epindle-celled  sarcoma.  In  tumours  which  are  pun^ 
(aroomatous  it  is,  moreovor,  very  common  to  find  a  mixture  of  the 
kind  of  cells  which  baye  l>een  desrrihed  as  churucttricinL'  the  1 
varieties  mentioned  in  the  preceding  pag^- 
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V.  TUMOURS  C0BCPO8XD  OF  CXLLB  OF  AN  KFtTHEUAL  TTFB  ARRANOED  IN 
8PACF.8  IN  A  BTROMA  CONSIBTrNO  OF  MORE  OR  UDSS  PBBFKCTLY 
DBVELOPKD  FIBROUS  TI68UX. 

Thi;  memberH  of  this  gronp  constitate  the  Carcinomata  or  Cancers,  and 
are  nniformly  malignant.  Before  proceeding  to  the  individual  growths  fonuiog 
this  chiss,  it  will  be  dofiirable  to  ka^  a  few  words  upon  the  subject  of  cancer 
generally.  The  tenn  has  been  very  vaguely  applied,  the  older  pathologists 
placing  under  this  cIohs  all  malignant  growths  :  thus  all  malignant  sarcomata 
were  formerly  considered  to  be  cancers.  iStatistics  and  general  statementa 
with  regard  to  '* cancer"  which  date  back  beyond  1«70  must  therefore  be 
taken  t(»  refer  to  malignant  tumours  iu  general  and  not  to  what  we  now 
recognize  as  true  cancers. 

Although  the  various  forms  of  cancer  differ  greatly  from  each  otlicr  in 
strucLure,  they  all  possess  certain  features  in  common.  The  esseutial  clement 
of  every  cancer  is  an  exuberaut  growth  of  epithelium.  Every  exuberant 
growth  of  epithchum  is  not,  however,  a  canoer.  The  distinguishing  featore 
of  carcinoma  is  that  the  epithelium  no  longer  merely  covers  a  surface  or  lines 
the  acinuit  of  a  gland  as  in  iU  normal  sbite,  but  forces  it«  way  into  deeper 
stractnres  or  surrounding  parts.  The  advancing  cells  form  bud-like  pro- 
oeaaea  or  columns  which  communicate  with  each  other  by  lateral  branches. 
At  the  growing  edge  of  any  cancer  these  prooeascs  of  cells  can  be  seen 
advancing  into  the  spaces  of  the  tissue  into  which  the  growth  is  spreading. 
The  pressure  of  the  new  growth,  and  |m«Bibly  &<3mc  chemical  substance  derived 
from  it,  irritate  the  surrounding  tissues  to  such  a  degree  that  they  become 
infiltrated  with  nmall  round  cells.  These  have  all  the  appearances  of  migi'ating 
white  corposclea,  but  it  is  not  impossible  that  they  may  in  part  arice  from 
multiplication  t>f  the  cells  of  the  connective  tissue.  In  some  U^vxm  of  cancer 
in  which  the  epithelial  cells  are  small  and  rounded,  it  is  not  easy  to  distinguish 
these  from  the  surrounding  small  round  cells,  and  thus  there  ha«  been  much 
diversity  of  opinion  as  to  the  origin  of  the  cells  of  wmoer  ;  but  in  other 
varieties,  as  the  squamous  carcinoma,  the  different  forms  of  cells  are  easily 
recognized,  and  in  these  there  can  be  no  doubt  that  the  cancer  cells  arise  from 
Uie  pre-eiistiDg  epithelium.  If  we  examine  a  }>ortion  of  a  cancerous  tumour* 
in  which  the  stnicturc  is  fully  developed,  we  find  that  the  origiiial  tissues  of 
the  part  which  ha;^  been  iuvaded  by  the  growth  have  <lisappe;ired  during  the 
prooefls  of  small  round  c<:ll  iufiltration,  and  that  a  new  connective  tissue  hoc 
been  formed  which  surrounds  the  branching  columns  of  epithelium  colls.  We 
have  thus  developeil  an  alveolar  stroma,  the  spaces  of  which  are  tilled  with  oells 
of  an  epithelial  type,  and  this  fonns  the  characteristic  structure  of  a  caroinomn. 
The  fibnms  stn)rau  must  l)e  looked  upon  as  an  essential  element  in  the  Htruc- 
tiire  of  tile  growth,  and  not  merely  as  the  remains  <if  the  connective  tissue  of 
t\w  ])art  wliich  the  cancer  cells  are  invading.  As  in  normal  ;;land8  or  opithelium- 
covcred  structures,  the  line  of  demarcation  between  the  epithelium  and  the 
stroma  is  aharply  defined  :  the  evils  lie  closely  in  contact  with  each  other  with- 
out vesaelfl  or  stroma  penotniting  l)etwwn  them.  They  aro  but  loosely  con- 
nected with  the  stri.)ma  und  with  nue  another,  and  in  many  c;utc8  arc  tx'pamted 
from  <*ach  other  by  a  very  smnll  quantity  of  Huid.  If  a  tliin  section  of  a 
carcinoma  be  gently  brushed  under  water  with  a  camel's  hair  pencil,  or  shaken 
in  a  test-tube  half  full  of  water,  the  cells  may  t>e  washed  away  and  the  atroma 
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left.  It«  alveolar  naknre  will  then  be  distinctly  ap;>aivni,  aiid  the  fibrow 
stroma  will  Ix?  seen  to  bound  8i>uces  which  bj  their  cciminimicvition  form  m 
cavernous  system. 

Tht;  stroiuti  is  composed  of  coarse  fibres,  sometimes  almost  hyalioo  ia 
appearance.  Between  the  fibres  are  flattened  or  elongatwi  cells,  like  ordinair 
connective  tisane  corpuscles.  In  some  cases  it  is  less  pcrftctlv  developed,  aod 
may  contain  nnmerous  small  round  cells,  or  even  l)e  romponed  :ilni<*r  entirely 
of  spindle  cells.  The  vessels  traverse  the  stnmia  in  all  directions.  T>i«y 
vary  much  in  number  and  size.  In  some  ven'  rare  forma  of  cancer  they  are 
80  abundant  that  the  whole  growth  may  pulsate  ;  in  others  they  are  rompan- 
tively  scanty.  In  all  cancers  as  the  jrrowth  advances  the  vascidar  siippW 
Ijeconies  insufficient  to  maintain  the  vitality  of  the  central  parts  of  the  tnraoar, 
and  fatty  deifeneration,  first  of  the  cells  and  subse()Uci)Uy  of  the  stroma,  takd 
place.   If  the  tumour  is  superficial  the  tiRsues  brenk  down,  and  nlc^ration  rcMxIt*. 

The  process  above  described  is  now  acknowledc^eti  to  be  tliat  by  which 
cancer  arises  and  spreads.  It  whs  first  clearly  described  by  Thiersch  and 
Waldeyer.  It  ex]jlains  the  fact,  that  primary  cancer  never  arises  except  in 
connection  with  pre-pxistinj;  epithelium.  The  branching  columns  of  cells  pro- 
bably invade  the  surroundint^  tissuea  by  the  lymphatic  spaoea  and  veesels.  Th*- 
proliferatin'^  epithelium,  buviiicj  burst  through  the  wall  of  the  acinus  when  the 
disease  commences  ia  a  plaud,  or  having  forced  its  way  into  the  Ueej»er  pwt< 
when  it  starts  from  a  su^iace,  enters  the  lymph-sptices  and  grows  into  them. 
This  view  is  confirmed  by  the  general  arraniiement  of  the  epithfll  '  nns* 

and  Waldeyer  believes  that  he  has  demonstnited  lymphatic  cndu;.  *\as 

on  the  surface  of  the  advancing  processes  of  epithelium.  It  also  cxphims  thf 
great  readiness  with  which  carcinoma  iufects  the  lymphatic  gliuids.  The 
microscopic  appearances  of  the  tissncs  surrounding  the  advancing  cnlnmns  of 
cells  are  identical  with  thi>se  of  inflamnmtiou.  The  vessels  are  dilated  and 
full  of  bl<K)d,  and  the  normal  structures  are  concealed  by  an  abundant  small  cell 
infiltrutiun  before  which  the  original  tissues  disappear  as  in  llie  prooesof 
ulceratiou.  The  quantity  of  lymph  returning  from  the  hypenumic  tiafiOiM  will 
necessarily  be  greatly  increased  in  quantity,  and  the  lympli*«paoeB  aod 
iympbiitic  vessids  will  ha  dilated,  and  thus  the  dissemination  of  tJic  ct\k  of 
the  cancer  will  lie  greatly  facilitated  should  any  of  them  become  disengaged 
from  the  general  mass  aud  enter  the  lympb-Btreain. 

From  the  above  remarks  it  will  be  seen  that  a  carciuoma  is  characterised  by 
the  absence  of  any  definite  surrouuding  capsule.  It  is  indeed  intiniAtely 
connected  with  the  tissues  in  wliich  it  lies,  and  around  the  Tumour  there  is  » 
zone  of  variable  extent  in  which  infiltnition  is  progreasing  but  which  (o  the 
naVed  eye  docH  not  necessarily  appear  to  be  diseased. 

The  cells  of  a  carcinoma  always  more  or  less  accnnitelyreBcmbIc  those  of  the 
normal  epithelium  of  the  part  from  which  the  primary  tumour  sprrags,  Tbns 
the  cells  of  carcinoma  of  glandular  organs  belong  to  the  type  of  spheroids  w 
glandular  epithelium  ;  those  of  the  skin  are  squamous,  and  those  of  the  intes- 
tine columnar.  In  nipidly  growing  ameers  or  wx'omiary  growths  Umj  oaQi 
may  show  a  tendency  to  revert  to  the  primitive  type  of  eiiithcltum,  •  timpls 
rounded  or  irregular  cell  ^vitb  a  large  oval  nucleus.  Thus  the  cdti  of  s 
rapidly  growing  squamous  carciuoma  may  he  oval,  or  even  rounded*  uid  tho9 
but  little  fiiittcniitg.  or  in  a  ci>iiminar  carcinoma  they  may  be  shorter  sod 
oval  and  lose  their  wedge-shaped  fonn.     Htill,  in  the  great  nujaritj  of 


I 
I 


I 


I 


VARIKTIES  OF  CARCINOMA— SECOXDABY  CROWTUS.   IC49 

there  is  no  dirtiriiUy  in  recoj^nizin^  the  type  to  which  tlie  coll  U'lon^*.  In 
*>ti)er  cast's  the  o.-lls  may  U*  larger  ami  show  a  more  exubenmt  jrrowth  than 
the  normal  opithcliiini,  Imt  tlii^ir  genernl  characters  remain  the  wime.  Tlie 
old  idea  that  there  cxiRled  a  peculiar  specific  **  cancer  cell  "  is  now  04)Uipleteljr 
ubandouo<l,  and  it  ifl  unirorsally  recognized  that  no  ceruiu  opinion  cam  be 
pronounced  as  to  the  cancerous  nature  of  a  tuinonr  without  a  careful  rxaiuina- 
Uon,  not  of  the  cells  only,  hut  of  the  stroma,  und  of  tJie  relation  of  tJie  cttlia  to 
the  stroma.  The  celln  of  all  canrers  arc  prone  to  early  fatty  degeneration.  In 
•ome  forms  they  nnderjro  a  colloid  ehancfe. 

▼arietiea  of  Carcinoma. — <*ancers  are  classified  primarily  aocordin*;  to  the 
variety  of  epithelium  that  enters  into  their  eomjK^sitiou,  and  certain  suh- 
dirisions  are  made  acc<»rding  to  the  modifications  in  the  stnima  or  in  the  mode 
of  growth  of  the  tumour.  The  followinj:  clafisiHcation  is  that  usually  ndojaed  : — 

1.  Cancers  the  celU  of  which  are  derived  from  glandular  or  aplwroidul 
epithelium.     Sp/t^oitlal  or  (ilanMar  Carcinoma, 

a.  With  abundant  dense  stroma.     Mrrftus^  or  Hard  Cancer. 

h.  With   a  small    proportion    of   Htnmia    forming   large   alveolar   sinit-r. 

Medullnrift  Enrephaloid^  or  Soft  (*afiet^r. 
e.  One  of  the  above  formB  {a  or  6)»  with  colloid  degeneration  of  the  cells. 

Colloid  Cantfr. 

2.  Cancers  the  cells  of  which  are  derived  from  BijUBmons  or  stratified 
epithelium.     Si^tminnujt  Carcinotmi. 

3.  Cancers  the  cells  of  which  arc  derived  from  i-oluinnur  epithelium. 
Oehmnar  Carcmonm  t  sometimes  also  called  inaccurately  Admoid  fanr^tr. 

The  above  form  th«  typical  and  univerRally  recognise*!  varieties  of  cancor. 
There  are,  however,  two  other  morbid  growths  which  mnst  be  included  in  the 
sime  chws  :  thyroid  cancer  and  rodent  cancer,  or  as  it  is  wnre  commonly  oidled 
rodent  ulcer, 

TkijroUi  Canc/'r  is  an  extremely  rare  malignant  grttwth,  commencing  in  the 
thyroid  boily  and  cl<»sely  rettombling  the  normal  gland  tiwtue  in  strocture^  It 
gives  rise  to  secondary  growths  in  the  lymphatic  glands,  the  lungs,  and  the 
bones,  accurately  repeating  the  structure  of  the  primary  growth.  [Hee  Diseosci 
of  the  Thyroid  Body,  Vol.  II.,  Chap.  LV.)  Its  general  malignancy  forms  the 
most  marked  feature  of  the  disease. 

Rodmt  Canc^  or  llcer  is  a  i-ancer  in  structure,  being  composed  of  columns 
ut  epithelial  cells  in  a  very  imperfectly  developed  stroma,  like  a  true  car- 
cinoina.  \\a  malignancy  is,  however,  purely  local,  and  although  it  slowly 
inrodes  and  dcstmys  every  stmcture  with  which  it  cfmn.if  in  contact,  it 
never  gives  ris<*  to  anv  serondarv  growths.  (See  Rodent  I'lcer,  Vol.  II., 
Chap.  XXXVII.) 

The  special  clinical  and  pathitlogical  features  of  the  various  forms  will  be 
ooDsidered  after  the  general  facts  which  are  common  io  all  varieties. 

Sacondary  Cai^cinomatoaa  Growths. — The  most  inarki**!  feature  of  a 
CAQcer  is  itK  ttridi'iKy  to  give  rifr  to  sco-ndiiry  growths  <tf  a  siinilitr  nature  in 
various  parts  of  the  btxiy.  These  may  occur  in  three  situations.  First,  in  ihu 
lymphatic  glands  which  receive  the  lymph  from  the  affect^'d  [>art  :  secondlyi 
in  the  cellular  tissue  in  the  immMliate  ni*ighlM)urhood  of  the  growth  t  and 
thirdly^  in  distant  parts,  i'^ihtiiiIIv  in  mtenial  i»rtr»»n».  The  iiecondary  growtlw 
always  resemble  the  primary  gn>wth  m  strurturr.  The  snoondary  tumoun* 
from  a  glandutur  caiKvr  contain  glandular  epithelium,  those  from  a  srpnimous 
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carcinoma,  sqaamoos  epithelium,  and  those  from  a  columnar  carciiioma, 
columnar  epithelium.  The  epithelium  maj  be  slightly  modified  from  growing 
in  a  situation  where  it  is  far  less  exposed  to  surrounding  pressare,  or  more 
abundantly  supplied  with  blood,  but  its  general  charactera  always  remain  the 
same.  In  like  manner  the  stroma  of  the  secondary  growth  may  be  leas  abon- 
dant  than  that  of  the  primary,  and  may  thus  cause  some  modification  in  the 
consistence  of  the  tumour ;  but  the  broad  fact  remains — that  the  aeoondaiy 
tumours  are  of  the  same  structure  as  the  primaiy. 

The  mode  of  origin  of  the  secondary  tumours  has  given  rise  to  mncfa 
diversity  of  opinion.  The  view  now  usually  accepted  ia  that  the  aeooDdaiy 
growths  arise  from  the  entrance  of  the  cells  of  the  cancer  into  the  lymphatioi 
or  blood-Tessels,  by  which  they  are  carried  to  distant  parts,  and  there  lodging 
develop  into  tumours  of  the  same  nature  as  that  from  which  they  sprang. 
According  to  this  theory,  the  cells  of  the  new  tomonr  are  the  deaoendants 
of  the  original  cell  which  started  from  the  primary  growth.  Simon, 
Creighton,  and  others  believe  that  the  new  growth  ariaea  from  the  oeOi 
of  the  part  in  which  the  cancer  oell  has  lodged,  and  npon  which  it  exerts 
what  they  term  a  "spermatic  influence.*'  but  this  view  is  not  geDcnlir 
accepted.  The  view  of  the  direct  transference  of  the  cells  of  the  tomonr  to 
different  parts  of  the  body  is  known  as  the  tmplaniaUm  theory.  Oppoaed  to 
it  ia  the  mftciion  theory^  according  to  which  the  system  is  poiaoned  by  the 
jnices  of  the  primary  growth.  There  ia  yet  another  theory  nmintaiiwd  by 
those  who  believe  cancer  to  be  a  primary  ^  disease  of  the  blood,"  of  which  tfap 
tumour  ia  merely  the  local  manifestation.  Thoee  who  hold  this  view  believe 
that  the  secondary  growths  are  merely  a  further  effect  of  the  oonstituiiom] 
condition  from  which  the  primary  growth  originated.  Thos  Paget  is  <rf 
opinion  that  in  some  cases,  in  which  a  rapid  multiplication  of  cancoa  taks 
place^  this  may  arise  from  an  increase  in  the  cancerous  diathesis  or  morbid 
condition  of  the  blood.  But  he  believes  that  in  most  of  these  cases  there  hn 
been  a  conveyance  of  cancerous  material  by  the  blood,  in  the  form  of  emboli, 
which  have  determined  the  local  seat  of  the  aecondair  growth  ;  and  he  aopporti 
this  view  by  inferring  to  the  analogy  pointed  one  by  Walshe  as  exiatinj?  beiwees 
the  secondary  depoeiis  in  cancer  and  the  secondary  abacesaea  in  pysmia  ;  \ht 
liver  and  lungs  in  both  oases  being  principally  affected.  He.  however,  thiob 
that  it  is  m»c  necessary  to  suppose  thai  entire  cancer  cells  are  ihns  transferreil : 
ctino^r  Juice,  or  minute  fragments  of  cancer-plasma,  may  he  as  efficient  as  enttit 
criU.  Virvhow  considers  that  the  fact  that  the  secondary  deposit  does  not 
neocsearily  occur  in  the  organ  throng  which  the  blood  must  first  paa. 
militates  against  the  theory  that  cancer  cells  are  carried  onward  by  the  circak- 
tion.  and  beo^mie  impacted  in  the  smaller  vessels  of  the  part,  in  the  manner  of 
emtn^ii.  He  inclines  to  the  belief  that  the  cancerous  jnices  arv  absorbed  and 
enter  tho  circulation  either  directlv  bv  the  veins  or  indirectlv  throosh  the 
lymphatics,  and  that  they  give  rise  to  changes  in  the  nutrition  of  eenain  pan«» 
leading  lo  tiit*  dvvolopment  «>f  t:3incen>us  snvwths^ 

In  fav«>ur  t<f  th<-  ^imple  transf^lantation  the<<rT  is  the  imp^»rtant  £ict  that  in 
t!ie  s^i>>'aoary  gTv>wths  epithelium  ari£v$  in  sitnatiL>ns  in  which  it  is  not  Ditrmalhr 
pn.>s«n:,  as  in  the  lymphatic  glands  and  bonts :  and  when  the  gn>« th  is fitoattfl 
in  an  i*n:an  in  which  epithelium  i$  normally  prvsent,  as  in  the  liver  ic  kidser, 
the  (Vi'.s  of  the  new  irrowth  are  ikh  those  natural  to  the  c>rgan«  hot  comcpood 
to  tho«>e  of  the  primary  cancer.    Thus  the  tumours  in  the  liver  secxMidary  to 
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cancer  of  the  preat  intestine  have  shown  distinct  evidenoe  of  their  origin  in 
bemv  compost*d  of  u  Btructniv  resembling  in  appeamncK  the  orypta  of  Liebor- 
kuhu.  That  the  ct'lls  may  pass  alonii;  the  lympliatios  ik  soractimt«  shown  by 
finding:  l>*mph»tic  vessels  distended  with  uuduleH  of  oanceroun  {growth.  It 
is  difficult  to  imagine  jaice  or  graonlar  dehi^  which  C4>utd  caose  the  derclop- 

Iment  of  glandular  epithelium  in  bone  or  colamnar  epithelium  in  the  lirer. 
The  fact  that  the  secondary  growths  do  not  invariably  arise  directly  in  the 
course  of  the  lymph  or  blo<.xi-8tream — as  for  instancf  when  aceitndary  tunionrs 
are  found  in  the  liver  or  bones  and  not  in  the  lung — may  be  explained  by 
Bupposint^  that  the  trauflplanted  cells  do  not  grow  with  equal  facility  in  all 
structures.  The  ex{K'rimentfi  of  transplantation  of  one  kind  of  tissue  into 
another,  as  of  periosteum  into  the  subcutaneous  tissue,  have  shown  that 
although  it  may  grow  for  a  time,  it  eventually  i>erishes  and  is  absorbeiJ.  This 
power  shown  by  a  tissue  of  resisting  the  growth  of  a  fon-i^n  structure  within 
it  i»  called  by  Oohnheim  th^  phijsioio*fical  potrer  of  resisUuu-^  of  IHb  lisMUtM* 
Cohnheim  therefore  assumes  chat  in  cancerous  subjects  this  resisting  power  is 
diminished,  possibly  in  consetjueuce  of  the  poisoning  of  the  system  fVom  Uje 
primary  gn»wth,  or  as  a  part  of  some  constitutional  fondition  which  pre- 
disposed to  the  development  of  the  original  tumour,  ami  that  this  plays  as 
important  a  {>art  in  the  deveUipment  of  secondary  growths  as  the  tninsplanta- 
tion  of  cells.  Against  the  thcf>ry  that  the  secondary  growths  are  entirely  the 
result  of  Bome  constitutional  luudition  which  gives  rise  also  to  the  primary 
growth  it  may  be  urged  that,  if  this  were  the  cast',  the  secondary  tumours 
would  appear  in  the  favourite  seats  of  the  primary  growth,  and  that  each 
tiseae  should  produce  the  form  of  cancer  natural  to  itself,  which,  as  we  have 

•seen,  is  the  reverse  of  that  which  really  otx^urs. 
8ome  forms  of  cancer  show  a  much  greater  power  of  reproduction  than 
others.      Thus  glandular  cancers  recur  rapidly  throughout   tlic   body,  while 
8<]uamous   carcinoma    seldom    iufect«    hey(»nd   the   ueurest   lymphatic   glands. 
Whatever  may  l)e  the  exact  mode  of  fonnation  of  the  secondary  growths,  the 

•balance  of  evidence  may  be  said  to  l)e  greatly  in  favour  of  some  form  of  the 
transplantation  theory,  and  therefore  we  may  hope  that,  if  the  tumour  oould 
be  removed  sutticiently  early,  dissemination  of  the  disease  might  be  prevented. 

The  theories  here  put  forward  with  n'tfard  to  canoer  apply  ecpially  to  the 

maliinii^tit  s:irc(itnatu. 

General  Clinical  History  of  Carcinoma. — All  forms  of  cancer  present 

numerous  points  of  resemi)anoe  in  their  progress.     When  once  formed,  the 

tumour  continues  progressively  to  increase  in  size,  with  a  degree  of  rapidity. 

and  to  an  extent,  that  vary  according  to  ita  kind.  It^  growth  is  usually 
K  accoiu})auied  by  pain,  varying  with  the  situation  of  the  tumour  and  it« 
H  variety.  When  the  tumuur  has  reached  a  certain  aizo,  the  process  of  decay 
Hcummenoes  in  the  central  partj;.  while  growth  continues  at  the  cin-iimfercnce. 
^The  mass  softens  at  f*jmv  point,  the  skin  covering  which   bcoonu^s  ilnskily 

inflamed  and  uU^rated,  and  an  irregular  mloughy  aiMTtun?  fonns,  through 
Kwhich  the  Hvltri^  of  the  mass  are  eliminated  in  an  irhonms  or  saniouu  fluid, 
^^baving  often  tlie  peciitiar  foetid  smell  usually  accompanyiug  the  putrefiw^tirm  nf 
Hepitheliuiu.  'VUv  ulcer  then  ratlu^r  rapidly  iiicretuH^H,  with  raised  and  evertet] 
Bedgttt,  u  Imnl  and  knobby,  or  soft  and  fiingtiting  surface,  and  the  diM:lmrgc  of 
la  dark  fluid,  often  attended  with  haMuorrhage,  an<l  octutsioually  with  sloughing 
Hof  portions  of  the  moss  ut  an  early  ]>eriod.     The  pain  in  the  tumour  tuoalJy 
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becomes  niore  Bevcre  daring  iilceratioD.  Tlie  lympliatic  glands  aj%  ftAoi 
most  coniiiioulj  at  un  early  period  in  the  ease,  but  aoinelimea  md  niiLil  tixtr 
ulceration  of  the  rancer  has  ronimenced.     lu  external  cancers,  -  ■«» 

under  tho  care  of  the  Siirffeon,  the  general  health  aa  a  rule  au*"     -         ittUi 
until  the  jircsenoo  of  the  foul  numerating  Hore  gives  rise  to  cbmtuc 
poisoniug.  or  to  cxhanRtion  from  pain  and  want  of  rest»  and  fioinetimes 
from  iuss  of  hkmd,     In  fact  at  the  time  the  patient  first  prc^teuta  himM'lf  lir  it 
often  in  the  rudest  health  except  for  the  local  disease.     In  cano-      "         rtul 
ort^unH,  and   in  the  later  atagea  \if  extenml  cancers  when  aec^n-  •  nal 

growths  have  fonned»  the  genera)  health  becomes  gravely  aflTet-ted,  and  the 
condition  known  as  the  c/nweroiis  car/textf  is  developed.  In  tins*  aiclwxj  the 
countenance  is  peculiarly  pale,  drawn,  and  sallow,  so  that  the  patient  hasn 
very  anxious  and  care-worn  lix>k.  The  general  suHace  of  the  body  oomnioali 
acquires  an  earthy  or  yellowish  tint,  and  ni>t  unfreqnently  large  BpoU  (jf 
chloasma  make  their  appearance  on  various  parts  of  it ;  the  ap|>etii4.*  is  im- 
paired, the  voice  enfeebled,  the  muscular  strength  greatly  diminished,  and  the 
pulse  weak.  The  patient  complains  of  pains  in  the  limbs,  of  lassitude,  and  of 
ioability  for  exertion,  and  he  emaciates  rapidly  :  and  at  last  dies  from  «ikaaf- 
tion,  induced  by  the  conjoined  effect*  of  weakening  discharges.  geDcral  dcbditj, 
and  pain.  Various  views  have  been  held  concerning  the  nature  of  this  can- 
cerous cachexia.  It  has  been  assumed  that  it  is  au  indit^lion  of  a  ooostitQ- 
tional  condition  or  blood-disease  of  which  the  tumour  \s  meivly  a  local 
manifestation.  It  has  also  been  suggested  that  it  may  Ih<  due  to  the  entmnoo 
into  the  blood-sti'eara  of  some  noxious  material  penerntcd  in  the  cnnooroai 
growth  :  and  lastly,  that  it  is  merely  the  eflect  of  the  pain  of  the  tumour,  lb« 
want  of  rest,  the  exhausting  discharges^  and  the  implication  of  importunt  id- 
tornal  organs  by  aecondary  growths.  The  first  theory  is  negatived  by  the  brl 
that  C4ichexia  is  certainly  wanting  in  the  early  stages  of  all  external  oancen* 
and  in  sttuamous  carcinoma  in  often  absent  till  near  the  end  of  the  caoe.  Thm 
second  theor^^  is  a  pure  b^-potbesin  ;  and  the  last  is  therefore  that  vtiich 
most  worthy  of  acceptance. 

Cauaea. — The  causes  of  cancer,  as  of  all  other  diseasea,  may  be  diTidnl 
into  two  greAt  clusscs.  viz.  :  the  constitutional  or  predisposing,  and  th«  luctl 
or  exciting. 

Conatitntioiial  or  Predisposing  Causes. — II  iR  ditYicult  to  connect  any 
distinct  or  rocogni/.ahlc  consututional  condition  with  a  IvndHUcy  to  Uitt 
disease.  Cancer,  indeed^  commonly  sliows  itself  in  |jersons  apparently  hi 
l^rfect  health,  of  florid  complexion,  and  robust  habit  of  l»ody. 

The  /i^rfditan'ru'fift  of  cancer  has,  however,  been  established  lieyond  a  doabL 
Vclpeau  slates,  as  the  result  of  his  researcfaefl,  that  it  ii^  trnceable  hereditarily  in 
one-thinl  of  the  cases.    Paget,  amotigst  hospital  ]>atientfi^  found  evidence  of  futv* 
ditarinoss  in  about  1  in  (^  but  amongst  private  patienta,  whonc  family  histori 
are  l>etter  known,  it  amounted  to  1  in  ^  ;  thus  agreeing  with  VelfMnia's  c«tini 

l*hc  hereditary  tendency  is  in  some  cases  not  only  to  cancer  generally,  bat; 
to  the  same  fonn  of  can»MT.  Thus,  Paget  records  a  cas*t  in  which  three  gen 
rations  were  affected  by  nteriue  cancer.  Sibley  records  an  instance  in  which 
mother  uml  five  dauglilent  suffered  from  aincer  of  the  left  breast.  It  ui  Dot 
however,  by  any  moans  alwuys  so.  Paget  states  that  it  is  only  ia  al)oa(  o 
half  of  the  cases  of  hereditary  cancer  that  it  is  thus  transmittiMl,  and  th 
almi>st  exchisivelT  in  the  breast  and  uterus.     He  relates  one  striking  instance 
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SfTB^pjKtsite  mode  of  lmn«inis8ion.  A  ladv  died  of  cancer  of  (he  Btomach  ; 
one  of  ber  daiij^liters  die<l  of  cancer  of  the  stomach,  another  of  cancer  of  the 
breiiat  :  and  of  her  trnindchiidren,  two  died  of  cancer  of  the  breast,  two  of 
cancer  of  the  uterus,  one  of  umcer  of  the  bhidder,  one  of  "cancer  of  the  axillary 
glands/*  one  of  cancer  of  the  atomacli,  and  one  of  cancer  of  the  rectum.  The 
hereditary  tendency  transmitted  from  p»nrent  to  offspring:  would  seem  therefore 
t(i  be  not  purely  lof^al,  as  iu  the  caHc  of  a  peculiar  fcAture^  a  firth  finder,  or  the 
like,  hut  to  attcct  the  whole  of  the  epithelial  tissues,  the  particular  f^v^l  at  which 
the  ouDcer  appears  bein^  dependent  on  local  causes  osaally  unknown.  Admit- 
ting the  hereditary  natui'e  of  cancer  to  the  fullest  extent,  however,  it  xtill  leaves 
two-thirds  of  the  cases  unaccounted  for. 

Atje  exercises  a  marked  influence  on  the  occurrence  of  cancer,  both  as  to  ita 
frpquency  and  its  mode  of  jfrowth.  The  stAtistics  published  l>efure  I87<i  in 
this  country,  and  perhaps  a  few  years  earlier  iu  Germany,  cannot  be  rtdied  upon 
■8  fcivinfif  a  just  notion  of  the  influence  of  age  on  the  occurrence  of  true  caucer. 
Before  that  time  all  soft  rapidly  prowinjj  sarcinnata  were  described  its  cancers. 
The  muii,t;nant  glioma  of  the  cycbidl,  and  sarconiatons  tumours  of  the  testicle 
and  lK>no,  lx.'in<^  formerly  classed  as  cnccphaloid  caucer,  that  disease  was  atiid 
not  to  lie  uncommon  in  children.  Now  that  thuse  are  excluded,  all  forms  of 
cancer  may  be  said  to  be  almo€t  unknown  under  :fO.  Oarlt,  who  possesses  the 
patience  and  industry  necessary  for  the  collection  of  fltatistics  to  a  dejin^**^* 
rarely  if  ever  e«|Ualletl.  has  obtained  from  various  sources  tho  recortls  of  1^^00<^ 
cases  of  tnmours  of  all  kinds.  Of  these,  11, LSI  were  cancers.  In  4,7(Jy  cases 
of  cancer,  of  which  the  age  is  recorded,  only  U'4  jR-r  cent,  occurred  under  the 
ag«  of  20.  As  some  of  the  statistics  extend  back  to  the  year  lHo5.  it  is  poafiibie 
tltat  even  this  number  is  in  excess  of  the  truth.  In  the  opposite  extreme  of  life 
there  is  no  limit  to  the  age  at  which  ciinccr  may  occur  ActNirdin^  to  Walshe 
the  proportion  of  deaths  from  cancer  per  thousand  livin<^  at  each  oj^e  increase'* 
steadily  up  to  SO.  (Jurlt  shows  that  the  absolute  fn-Hjuency  of  cancer  reaches 
its  maximum  between  41  and  ^o,  81*G8  [)er  cent,  of  all  cases  occurring  between 
tho«c  a^s.  A^ce  influences  also  the  liability  to  cancer  in  special  organi. 
Thus,  in  extreme  old  aj^  ciuicer  of  the  breast  is  less  common  than  in  younger 
len,  while  old  men  are  more  liable  to  caucer  of  the  bladder  and  prostate, 
to  squamous  cancer  of  the  lip.  Thus,  Walshe  states  that  proportionally  tu 
the  number  living,  cancer  is  more  common  in  men  than  in  women  after  HO. 
Sibley  states  that  the  average  age  of  patients  with  uterine  earner  is  4.*<,  and 
with  mammary  4H  years.  The  age  of  the  patient  exerts  a  considerable  influence 
on  the  nitc  of  growth  nnd  mali^'naucy  of  the  tumour.  As  a  rule,  the  younger 
the  patient,  the  more  rapidly  does  the  tumour  grow,  the  earlier  docs  it  atfoct 
the  lymphatic-  glands,  and  the  more  widely  disseminated  are  the  secondary 
growths.    This  rule  ha«,  however,  many  exceptions. 

Statiaticfl  tend  to  show  that  there  has  ttecn  a  steady  increaae  in  the  mortality 
from  cancer  during  rei^nt  years.  According  to  Spencer  Wells  i\w  deaths 
from  cancer  in  England  and  Wales  numbered  7,2I.*>  iu  l«r.l  t»r  8»;o  per 
milliim,  whilst  in  Ihk7  the  deaths  were  17,11^  or  Ho6  per  million.  Such 
statistics  doubtless  include  many  cases  of  saitjoma,  but  patting  aside  varioiia 
pooaible  sonrces  of  error  I  have  no  doubt  that  the  disease  is  on  liie  iucreast'. 

Mmtal  Emotions  of  a  depressing  character,  if  long-cxintinued  or  fVe*iuiutly 
repeated,  may  possibly  predispose  to  the  wcnrrence  of  cancer.  I  have  seen 
flo  many  oases  of  caucer,  moN  particukrly  of  the  aUlominal   organs,  iu 
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persoiiR  who  hare  suffcreti  much  from  prief  or  anxiety  of  mind  for  y«n 
before  the  developnicut  of  the  mali>;naDt  disnise,  that,  althoa^rli  tbf 
doctrine  is  incafMible  of  proof,  I  cannot  l>ut  Imtk  uj)on  it  lut  probtb^ 
that  tlie  cancer  WHH  the  result  of  the  ttntecedent  luntr-rnnliniiefl  mental  di»- 
qnietnde.  We  know,  l»y  evcry-day  experience,  tliat  fnnctifinnl  dcmngcrniiit 
of  the  abdominni  aiul  |^>e!vie  organs  of  the  most  inTctcmte  characttT  m»r 
be  occasioned  by  nnntnl  disturbance  ;  and  it  appears  to  me  not  iraprdljahlr, 
that  such  functional  derangement  may  at  last  lead  to  jjervewiou  of  nutritioii, 
tcnninating  in  ntuligmmt  growth  in  euch  oi-gaus,  an  thu  uterus,  the  )iv«riir 
the  stomach,  as  are  more  readily  influenced  by  the  condition  of  chv  polMnl'i 
mind. 

Sfx. — The  influence  of  sex  is  well  markoil,  not  only  in  tlic  abeolute  freqocDcr 
of  cancer,  but  in  its  tx*currence  in  or^us  that  arc  sp^x-ial  to  each  aex.  Caiy<r 
is  abw.tlutely  far  nmn'  frequeutly  met  with  in  women  that  in  men,  Ktroply 
becauAo  tiancers  of  the  uteruH  and  mamma  eonatitute  by  far  the  Un^rst  pro- 
pi^rtion  of  these  disi^aseh.  being  intiuitely  more  common  than  Cfinoerv  of  tb« 
male  organs.  But  when  we  come  to  ouicera  of  orpanu  that  are  commtio  to 
both  Kexea,  as  the  tongue,  the  lip,  the  intestinal  tract.  &c.,  we  shall,  1  think, 
find  that  they  an*  more  Irequent  in  men  than  in  women  :  the  diffenJice,  htm- 
ever,  not  being  Rufficient  to  counterbalance  the  preponderwice  in  the  frmal« 
reproductive  organs.  Von  AViniwarter  states,  that  in  Billroth'*  bospiul  aod^ 
private  practice  from  1867  to  187(),  278  cases  of  cancer  of  the  akin  nnd  mucoiu 
membrane  of  the  face  and  mouth  came  under  observation.  Of  these  2i»;  were 
men,  and  52  women. 

Szcitmg  Canaea.  The  nature  of  the  essential  cause  of  carcinoma  tt  m<( 
known.  It  is,  however,  certain  that  direct  external  violence,  and  moit 
especially  long-continued  irritation  <}f  a  part,  often  stand  in  srrtne  impoitaat 
relation  to  the  development  of  the  disease. 

A  blow  on,  or  other  injury  of  a  part,  otlen  appears  to  be  the  diraot  del«N 
mining  cause  of  the  development  of  a  primary  cancer.  Scirrlms  of  Utf 
mamma  is  commonly  attributed  by  the  sufferer  to  the  infliction  of  an  injury. 
Long-oontinued  irritation  of  a  part  also  may  cause  a  cancer  to  dovelop.  Thii 
IS  a  matter  of  every -day  observation  in  the  development  of  cancer  of  theton^ 
frttm  the  persistent  irritation  of  a  broken  or  jaggai  tooth,  or  the  firoduttioa 
of  cancer  of  the  lip  by  the  constant  use  of  an  unprotected  elay-pijic.  Boi. 
perhaps,  the  m*tst  marked  instance  is  that  of  the  cancer  of  the  scrotum  in 
chimney-sweeps,  developed  by  the  irritation  of  the  soot  lodged  rn  the  mg»  of 
the  part.  Butlin  brings  forward  three  reasons  for  liclieving  that  in  this 
the  »oot  itself  is  really  the  determining  cause  of  the  tumour  :  lirst  that  in  t«o 
recorded  cases  cancer  has  occurred  on  the  hand  in  persons  t  •  handlbf 

soot;  secondly,  that  otlier  etiually  dirty  trades  do  not  ca^I^'  .1  (hifdff, 

that  a  warty  condition  of  the  skin  is  oft^^n  met  with  in  pans  with  which 
soot  comes  in  cont4u*t.     Workers  with  coal-tar.  and  crude  |utraffiD  aUo 
some  liability  to  the  same  disease. 

hoc^il  irritation  is  more  likely  to  produce  cjuicer  if  it  Ik*  ay^  ptif 

that  has  already  been  for  some  time  the  seat   of  structural  epit  ao^ 

Thns,  in  a  common  wan,  mole,  or  cicatrix,  cancerous  growths  hxv.  \trj  a(ii 
develop  under  the  influence  of  persistent  iiTitatiun. 

Every  part  of  the  body  in  which  epithelium  (as  distinguished  fmai 
thelium)  is  naturally  pi^scnt  is  liable  to  become  the  seat  of  cftooer*     Bdl 
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it  occurs  tnoiv  frcquonily  in  ftcmic  imrts  than  in  otberK.  In  tlie  femnlc  it  is 
mo«t  cornmou  in  the  mammu  and  uterus  :  in  the  mate,  t'pitlielioma  of  thr  lip, 
tongue  and  petiiK  in  the  most  cuuimuu  fonn  of  the  disi-ane.  Iti  the  iiliin<*ntjiry 
i-niml  it  is  most  t'ouimun  at  the  narrowest  parts,  which  preBumuhlv  nn.*  moat 
p\].>o<»«'*i  to  niet'hAntcal  injnrv.  Thn»  comineucinjr  ut  the  month  we  find  the 
common  situations  of  cancer  are,  the  lip.  liie  tonpuf,  the  fanccn,  the  (Bsophu- 
i!n8  Uhiiid  the  cricoid  curlita^,  the  cardiac  orifia*  and  the  pvlorus.  Then 
follows  the  small  intestine  in  which  the  contents  are  fluid,  and  th^^  dinmct4rr 
alnaoat  nniform>  and  liere  cancer  is  extrcmiely  rare.  It  is  less  rare  at  the  ileo- 
colic valve,  and  becomes  common  at  the  si^jm^'id  fiexure,  which  is  the  narrowefit 
part  of  t)ie  L'reat  gut  and  contains  sohd  faeces.  In  the  rectum  it  ocours 
naually  where  the  ^ut  is  slitrhtly  narrowed  as  it  pusses  through  tlie  rectovesical 
fittoia,  and  finally  it  is  common  at  the  anus.  The  form  of  earner  met  with  in 
aU  those  piuces  is  dependent  on  the  epithelium  normal  to  the  jiart.  As  lar  m 
the  cardiac  orifice  it  is  squamous,  at  the  cardiac  orifice  it  is  usually  one 
form  of  jrlatidnlar  cancer,  at  the  pylorus  and  as  far  as  the  anus  it  is  columnar, 
and  at  the  anus  it  is  a^ain  sqnamous.  It  has  been  observrd  that  in  those 
or^'^ans  which  have  an  intermittent  functional  activity,  can<x'r  is  more  fVequent. 
Assuming  it  to  Ix-  true  tliat  the  development  of  carcinoma  in  a  part  maj  be 
determined  by  long  continued  irritation,  it  is  by  no  means  clear  what  share 
the  irritation  actually  lakes  in  causing  the  disease.  Chronic  irritation  of  a 
mncuus  or  cutaneous  surface,  as  well  as  of  glandular  organs,  produces  us  one 
of  itfl  effects  a  pntliferatioo  of  the  epithelium  of  the  part,  and  it  is  conceivable 
that  under  certain  circumstances  this  proliferation  nmy  by  gradual  stagt^« 
become  an  actual  carcinomatous  growth.  There  is,  however,  a  gmdnally 
increasing  belief  that  carcinoma  is  the  result  of  some  specific  irritation  of 
epithelium,  prolmbly  by  the  gnmth  4)f  a  parasitic  micro-organism  in  it.     If 

■  this  be  so, chronic  irritjition  cain  no  longer  be  looked  ufmn  as  an  exciting  niQse 
of  caucer,  but  ratlier  as  a  local  predisposing  cause;  the  epithelial  changes 
which  the  irritation  iH'casious  being  Dot  an  early  stage  of  carnvr,  but  rather  a 
preeancerof/s  condition,  that  is  a  condition  rendering  the  part  favourable  to  the 
development  •>!  can^inotna. 

It  is  impoe«ible  bert*  to  make  more  than  very  brief  reference  to  the  vast 
amount  of  investigation  which  has  been  carried  out  in  nxx^nt  years  with  the 

» object  of  determining  the  essential  cause  of  can-inoma.  Many  |>athologists 
bftlidve  that  eani-er  is  an  infective  disease,  and  that  the  tumour  i^  the  result  of 
■il^'i<>nnal  gniwth  of  epithelium  excited  by  the  local  action  of  a  specific 
micro-parasite.  In  scnrchin?  for  evidence  in  support  of  this  hypc»thc«is, 
three  separate  forms  of  investigation  have  been  made  :  finit,  to  determine  (he 
|MiMibihty  of  the  experimental  transmission  of  cancer  fnim  mau  to  animals  or 
^  from  one  animal  to  another  ;  secondly,  to  endeavour  to  obtain  artificial 
B  coltivations  of  Uving  orgauiams  from  freshly  removed  caaMuotnalons  tnmoun : 
and  (Itinlly,  to  endeavour  by  various  methods  of  ]>re|tanition  and  staining  to 

I  demonstrate  the  presence  of  parasitic  bodii«  in  th«'  cells  <>f  the  growth. 
Eiaiknce  and  Shattock,  in  this  country,  have  cndeavtiured  by  a  long  smea  of 
moat  carefully  conducted  ejL|>erimeots  to  transmit  carcinoma  from  the  human 
subject  to  the  lower  animala.  Their  results  in  this  dire(*tion  have  so  far 
pn>ve<]  unifonnl>  neguiive.  They  transplanted  |K»rtion8  of  freshly  excised 
malignant  tumours,  niustly  i^rcinoma  of  the  brvast,  into  the  ]>eriioneal  cavity, 
inuBclca  and  subcntnueous  tissue*  of  monkeys,  dogs,  mts  and  uther  animahi. 
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Small  portions  of  tamoar  were  gnidaally  and  completely  absorbed,  whilst 
larger  portions  became  surrounded  by  an  inflammatory  capsule  and  nndenrcDt 
coagiilation  necrosis.  Some  success  has,  however,  attended  the  many  attempti 
which  hare  been  made  to  transmit  cancer  experimentally  from  one  animal  to 
another  of  the  same  species.  Hanan  of  Zurich  transplanted  fragnaenU  of  1 
squamous  carcinoma  of  the  vulva  of  a  rat  beneath  the  skin  of  the  scrotnin  of 
two  other  rats.  In  one  case  the  experiment  was  followed  by  the  derelopment 
of  cancerous  nodules  along  the  line  of  one  vas  deferens  and  in  the  <«ientii]n : 
in  the  other  case  a  mass  of  growth  formed  in  connexion  with  one  epididymif. 
It  must,  however,  be  allowed  that  the  successful  transmiasion  of  cancer  by 
transplantation  cannot  be  looked  upon  as  any  proof  of  its  infective  nature, 
but  only,  as  Shattock  has  pointed  out,  as  an  example  of  successful  grafting. 

The  attempts  which  have  been  made  to  obtain  artificial  cultivations  of 
living  organisms  from  fresh  carcinomatous  tumours  have  almost  uniformly 
failed  to  give  any  positive  result.  Ballance  and  Shattock  have  timnsfemd 
fragments  of  fresh  cancer  into  various  solid  and  fluid  cnltivaung  media, 
which  were  kept  for  long  periods  at  abont  the  body  temperature.  In  almost 
every  instance  no  growth  of  micro-organisms  occurred,  the  cultivating  mediimj 
and  the  fragment  of  growth  within  it  remaining  sterile,  and  in  some  cases  an- 
changed  in  appearance  for  several  years.  Little  importance  can  be  attadied 
to  the  &ct  that  in  one  or  two  experiments  a  growth  of  micrococci  took  place 
in  solidified  human  blood-serum.  In  1887  Scheuerien  stated  that  he  had  sx- 
oeeded  in  obtaining  an  artificial  cultivation  of  a  bacillus  from  cancenns 
tumours,  but  the  observation  was  afterwards  proved  by  Baumgmrtea  and 
others  to  be  erroneous. 

Microscopic  examination  has  altogether  failed  to  demonstrate  the  constast 
presence  of  any  vegetable  micro-organism  in  carcinomata,  and  indeed  it  is  at 
the  present  time  thought  probable  that  the  micro-parasite  of  cancer,  if  socfa 
exists,  is  more  probably  of  the  nature  of  a  protozoon.  This  theory  has  been 
to  a  large  degree  suggested  by  the  study  of  a  very  common  and  often  fiual 
disease  in  rabbits,  in  which  a  marked  proliferation  of  the  epithelium  of  the 
bile-ducts  is  the  most  constant  lesion.  In  an  animal  dead  of  the  disease  in 
question  the  liver  is  found  more  or  less  extensively  infiltrated  by  small  greyish- 
white  tumours,  varying  in  size  from  a  pin*s  head  to  a  pea.  The  microscope 
shows  that  the  appearances  are  due  to  changes  in  the  bile-ducts,  which  an 
dilated  and  occupied  by  branching  papillary  growths  covered  with  proliferatiog 
epithelium.  The  disease  is  produced  by  a  protozoon — the  coccidium  oviforme 
of  Leuckart — which  gains  access  to  the  body  by  the  alimentary  canaL  Tlie 
encysted  form  is  found  in  large  numbers  as  oval  bodies  (psorueptrms)  in  and 
between  the  epithelium  celb  of  the  growths  in  the  bile-dacts.  whilst  it  is 
lielieved  that  a  certain  stage  of  development  is  passed  outside  the  liody.  Ilarier 
and  Wickliam  in  France,  and  Bowlby  and  Hutchinson  in  this  octuntfy,  have 
<lescribcd  psorosperms  in  the  epithelium  cells  in  cases  of  Paget*:  disease  of  the 
nipple,  an  affection  which  certainly  sunds  in  an  importAUt  rvlatton  t^  carcinonu 
«>f  thr  brt-a*:  (i^itrChaj^er  I-X.,  Vol.  IL).  It  is,  however,  by  no  means  certain 
that  thv  Uxlit-^  in  question  are  really  ^larasitic  in  nature.  Of  tbtr  many  obser- 
vers who  in  the  last  few  years  liave  di-«criV»ed  parasitic  protoz»:»a  in  the  cells  of 
L-arciii^'ma.  may  \^  t-s^^.-ciaUy  mt*mii>iK'd  Malassez,  Russfll.  S>udakewitch,  and 
UufiVr  und  Walker;  the  researches  of  the  last-named  oltserver^  'nave  biiren 
ct*ufirmed  by  Galloway,  and  extended  by  Kuffer  and  Flimmer.     Rnfier  and 
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HTalker  describe  round  bodies  in  tho  epithelium  oell8»  vuryiutr  from  O'0ol>i  to 
irol^  ill  diameter.  A  central  nnclens,  which  stains  deeply  with  certain  dyes, 
fcsnrrotmded  by  a  layer  of  protoplasm,  sometimes  radially  st-riiiwd,  tlie  whule 
■eing  enclosed  by  n  capaiile.  UeproductioDy  nsnally  by  division,  hue  been 
Bescribed,  the  process  commencing  witli  the  division  of  the  nucleus.  RufTer 
^nd  Walker  have  almost  OinytAntly  been  able  to  demonstrato  the  bodies  in 
question  iti  the  lar^;e  numbers  of  carcinomata  which  they  have  examined,  and 

tey  appear  to  be  present  in  greatejit  abundance  at  the  spreading  margin  of 
e  iomour.  AJthough  the  parasitic  nature  of  these  bodies  seems  hij^hly 
probable,  it  must  be  remembered  that  certain  other  conditions  of  epithelium 
cells  may  present  appearanocfl  not  altogether  dissimilar.  Thus  Virchow  lon^; 
ago  called  attention  to  the  fact  chat  as  the  result  of  the  division  of  a  cancer 
oell  one  of  tlie  resulting  cells  may  remain  included  within  the  other,  a  process 
j-ralled  by  him  endogenous  division.  Ai^uin,  verj'  mislemling  ap]»earance8  may 
'  presented  by  the  tniiisvei-se  section  of  an  epithelium  oell  into  which  an 
IJBcent  cell  has  become  partially  invaginated,  as  well  as  by  cells  which  have 
Ldergonc  colloid  and  other  degenerations.  The  greatest  caution  is  indetnl 
BoeBsary  before  deciding  that  bodies  of  various  kinds  included  within  canciT 
11a  are  rvally  panisitic.  I*a8^1y,  it  must  be  rememl»ered  that  even  nupposing 
tt  prfsence  of  true  [Hinmitic  prot<JKoa  in  cancer  cells  k'  definitively  established. 
i*ir  causal  relation  to  the  disease  cannot  be  proved  until  they  have  been  sue- 
fully  cultivated  outside  the  Unly,  and  by  inoculation  have  repi*odu«.'d  a 
inomatuus  growth.  The  important  share  which  chRuiic  irritation  so  ofl^ii 
ikes  in  the  development  of  carcinoma  in  a  cutaneous  or  mucous  surface 
(gg€»t«  that,  even  if  cancer  be  a  micro-paraeitic  disease,  the  specific  virus 
ill  fail  to  act  unless  the  pjirt  to  which  it  is  ttpplie<l  be  prepared  for  it  by  a 
kurse  of  long-continued  irritation. 

The  O«ogr&phical  Distribntion  of  Cajicer  is  a  most  important  element 
,  the  prol'lem  nf  its  oricin.  and  l>y  a  clrser  study  of  it  than  has  hitherto  been 
ftdc,  I  believe  that  much  light  may  be  thrown  on  this. 
Cancer  appears  to  be  a  disease  favoured  by  the  aggregation  of  individual:} 
ider  the  influence  of  an  advanced  cinlization  ;  it  seems  to  be  much  more 
"eommou  in  civilized  countries  than  amongst  savage  tribes. 

The  dwellere  in  large  towns  also  seem  more  prone  to  cancer  than  iboee  who 
live  iu  thinly  populated  ilistricts. 

Cancer  is  rare  in  the  frigid  zone.     The  Bsqniraaax  in  the  Western,  and  the 
Hamoieds  and  other  migrntory  tribes  in  the  Eastern  hemisphere,  are  to  u  brge 
exempt  from  it.     It  is  rare  in  the  tropics  generally,  but  ^fcLeod,  of 
a,iufonnA  me  that  it  is  far  from  uncf>ramon  in  India.    <.*ancer  is  certainly 
re  conmmn  in  Kurojie  than  in  any  other  part  of  the  civilized  world.     In 
me  parts  of  the  I'nited  States  ot  America  and  in  China  also  it  appears  to  be  of 
quent  occnirrence,  whilst  in  ^iiontb  America,  iu  AOica  (except  Egypt),  anil 
the  greater  part  of  Asia,  it  is  not  commou. 

HaviUind.  who  lias  invciitigated  the  tables  of  mortality  of  this  ooontry  with 
ix^gard  to  the  distribution  of  cancer  in  (ireiU  Rriuin,  concludes  ' 

ion,  soil,  and  resulting  endemic  conditions  exercise  a  m.i'  l 

development  of  the  disease.     He  HndH,  with  regard  to  Kogland,  that 

is   most   commou   in   the  western   and   north-western   }»arts  of   the 

,  including  Wales  ;  and  that  generally  throughout  the  nuifr  elevated 

-midlnnd  and  southura  districts  it  is  not  commou.     It  is  lr«  fa*«iucnt  un  the 
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older  ^reologicti]  ft^rmatione,  towards  the  8onrc«8  of  nreni,  «nd  in  dr^  wt-ll- 
drained  districts.     H«  points  out,  on  the  other  hand,  thnt  th«  sit»i  of  ll 
jrreat  cancer  fields  of  England  are  the  tertiary  fonnntion**  and  the  alhiriil 
diatricta  ;  thai  cancer  sniTounds  the  01  mrse  of  the  j^cat  rivers  af^r  iheir 
formation,  when  they  are  passing  through  valleys  and  low-Iyini*  land*  I 
floods  and  to  the  consequent  accumulation  of  alluvial  depoMit^    These  4 
are  also  the  most  densely  populated.     Hence  il  may  lie  inferred  that  deniQif 
of  population  favours  the  production  of  cancer,  and   that   nhcrrver  *'.ci»1 
orgauixation  is  hijrhly  developed,  there  canct*r  Itecomes  pirip)oriiona:eIy  nft- 
But  this  view  is  not  quite  boroe  out  by  statistics.     Thus  we  find  tltat  (I 
development  of  cancer  does  not  depend  on  mere  population,  as  the  ni 
from  cancer  in  Norwich  and  Great  Yarraoath,  coni|)aratively  aniall  t 
ti)  that  in  such  irreat  centres  of  population  as  Liverp(»ol  and  )fanohe«i4r 
141  to  n4,  or  nearly  double  :  that  in  Philadelpliia  it  is  t<i  that  in  Uie 
lar^r  city  of  New  York  as  \b  to  7,  or  more  tliun  double  :  while  in  Maiylabaar 
it  is  very  far  higher  than  in  the  capital  of  Pennsylvania,     in  these  cooHo- 
sions  we  must  not,  however,  omit  to  take  into  account  the  increued  tendem^ 
to  beredit;iry  transmi^iiion  aro<.>ng:st  a  comparatiToIy  settled  popoJatioD,  nefa  ■> 
that  of  the  east  of  Knglaud. 

It  is  interesting  to  note  that  not  only  are  certain  an*ns  espectalljr  &ToanMr 
to  the  development  of  cancer,  hut  that  evidence  is  not  wanting  to  ihow  Uut 
the  same  may  be  true  even  of  individual  honaea.  Law  Webb  baa  relate*!  '<  ' 
in  a  small  villa^  in  Shropshire  are  "  two  houses  under  one  roof^  with  a  dmu 
system  and  water  supply  common  to  both."  In  one  bouse  a  man  di«ii  1^ 
cancer  of  the  rectum,  and  a  married  couple  who  next  occupieil  the  hoittB^aL 
the  man  of  Liim^T  of  the  stomach  and  his  wife  of  cancer  ol  the  breacL  Mflih 
while  a  woman  bad  died  in  the  other  boose  of  cancer  of  the  breasL  i^ubr* 
quently  the  first  house  was  occupied  by  three  maiden  ladies,  one  of  wboodied 
uf  cancer  of  the  uterus  and  another  of  cancer  of  the  breast. 

Is  Cancer  a  Disease  of  Constitntionai  or  of  Local  Origiat  T^ 
question  has  led  to  much  di.^tcn.^siou  among  piithulcigisLs  and  ihcjv  utA 
least  three  theories  with  rc,£rard  U*  '\i\—a,  Cancer  is  a  bhtod-diseaae.  &.  It^H 
pumly  local  in  it£  origin,  r.  If  local  in  its  origin,  il  can  be  deveio|>ed  oolt  A^ 
a  constitution  thiU,  is  fitted  in  some  way  for  iU  formation. 

We  will  consider  these  views  sepiarately  ;  and  in  so  doin;^'  I  may  observe  tbtf 
it  will  be  extremely  difficult,  if  not  impossible,  to  iie]mmic  itie  two  qontiotf 
as  to  the  origin  and  development  of  canoer  from  one  unutbcr  :  for.  bowvnt 
esaentLilly  distinct  and  separate  they  may  be,  they  l^lend  in  such  a  ifiwiMiin 
as  this  in  an  almost  inextri^'able  manner. 

a.  The  doctrine  that  cancer  is  a  blrKxl-disease  has  been  made  to  tncMetv* 
distinct  pro(K>8itions  :  the  first  that  the  blot^Kl  itself  is  ohar;ged  wHh  the  ^Btm 
of  cancer  which  is  ready  to  burst  forth  in  any  |jart  of  the  body  on  the  ap^lka- 
tion  of  the  necessary  local  irritatiim  ;  the  second,  that  **  bIguil-HlisBue  **  asi 
'* constitutional  disease**  are  synouymous  terms,  lliis  latter  is  ttadMbtedlv 
an  error.  It  is  ipiite  {Mjssible  to  hold  the  view  that  the  tiMoea  an  itt^fM^ 
with  a  canccrouj^  tendency,  without  having  rccxxirse  to  the  hjjmthmis  tta 
they  derive  thi<  from  the  blood.  The  germinal  mtmbrnne  of  the  diidU« 
was  pointed  out  by  (iuU,  takes  on  clianges  autei^-edently  u*  tbti  foriDalMB  ^ 
the  blood  ;  and  si*  we  may  cake  it  as  fxissible  that  the  tiesQM  ol  the  \m&j  na^ 
inherently  possess  morbid  proclivities,  independentlj  of  the  h\ofjA  fanf 
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^Rne/  are  nourished.  But  if  by  hliKHl-fliBeiute  be  meant  a  dinease  in  \rhk-h  the 
H'bkMxl  actually  contains  tlie  rlcincntg  of  cancer,  afl  iu  Lrout  it  coutains  nric  acid 
^kirculacing  throutrh  the  body  and  nt[>able  of  dejxisit  in  eonie  favourable  locAlity, 
^this  hypothesis  is  certainly  untenable.     There  is  no  evidence  either  chemical  or 

microecopic  to  support  such  a  theory,  and  every  pheuomeoon  that  occurs  iu 

connexion  with  caucer  may  be  explained  without  it.     But  though  fhe  doctrine 

of  cancer  bf?ing  u  blood-diseaue  is  untenable  in  this  8en«e,  the  Bame  cannot  be 

said  of  the  theory  that  it  is  a  constitntioiial  affection. 
^^    The  doccrinc  of  the  constitutional  origin  of  cancer  cannot  be  more  clearly 
^bxpretsed  than  in  the  words  of  Fa^et: — ^'Otincers  are  maiiirestations  of  certain 
^Mp«cific  and  morbid  statefi  uf  the  bktod :  and  in  them  are  inc4>rporated  ]>eculiar 
Vtnorbid  inaierials  which  acctunulate  in  riie  blood,  and  which  their  f^M'owth  may 

lend  to  increase.'*  "  The  existence  of  the  morbid  raatj?rial  in  the  Mood,  whether 
^in  the  rudimental  or  in  the  effective  attUe,  constitutes  the  general  predisposi- 
Biion  Co  cancer ;  it  is  that  which  is  by  some  calleti  the  predisposin^:  cause  of 
^BrjUicer.  The  morbid  material  i.4  the  essential  constituent  of  the  cancerous 
Bcliathcfiis  or  constitution  t  and  when  ita  existenci'  produces  some  manifest  im- 

jiainueut  of  the  j^enerul  health,  independently  of  the  cancerous  growth,  it 
^inakcs  the  primary' cancerous  cachexia.'^  For  the  local  manifestation  of  this 
Hc'onstitutional  disease,  tlie  part  where  it  is  developed  must  be  put  into  a  fkvour- 
r     able  condition  by  iiritatioD,  injury,  or  other  similar  cause.    The  blood-diaeafie 

and  the  lix:!il  conditions  may  compensate  each  other:  thus,  with  an  intense 

I  cancerous  diathesii*,  tumours  may  be  fonned  in  such  a  way  and  in  such 
liumlters  as  to  be  apparently  inde}>endent  of  local  conditions  ;  while  in  cases 
where  the  constitutioDal  element  exists  in  a  lov  degree,  a  long  continuauce  of 
irritation  may  be  required  to  bring  out  its  local  manifestations.  f*aget  believes 
that  by  this  ificory  of  Citmpensation  the  opposing  views  as  to  the  local  or  cou- 

■  fititutional  origin  of  cancer  may  be  re<H)nciled. 
h.  The  theory  that  cancer  is  of  local  origin  appears  to  be  more  generally 
adopted.  The  arguments  on  which  it  is  based  may  be  summed  up  as  follows. 
tuid  they  are  certainly  suHicient  to  account  for  all  the  phenomena  of  cancer  : 
nod  many  of  these  phenomena  do  not  admit  of  explanation  on  any  other 
llieory. 

1.  Cancerous  tumours  spring  up  in  individuals  who  have  always  enjoyed 
jierfect  health.  :ind  who  are  to  all  appearance  perfectly  well  at  the  time  of  the 
iiccurrence  of  the  disease.  As  in  these  cases  there  is  no  evidence  whatever  of 
constitutional  affection  of  any  kind,  it  would  i>e  a  begging  of  the  whole  i|ues- 
tion  to  assert  that  the  existence  of  the  local  tumour  mast  of  itself  be  taken  as 
un  indication  of  a  constitutional  cjincerons  tendency. 

t.  Such  primary  tumours  are  almost  iuvariubly  single,  i'rimar)'  caucer 
very  rarely  oix^urs  at  the  same  time  at  ditferent  seats  of  election — as  the 
ruaiuma,  pylorus,  and  rectum,  as  would  be  the  case  were  it  constitutional. 

X  Cancers  arv  uot  unfreqnently  the  result  iyi  some  K>cal  injury  or  irritation. 
Thi«  is  u  matter  of  daily  obi«ervation  in  the  lip.  the  tongue,  the  female 
|pjnl    1 

^  -4.  The  general  health  docs  not  suffer  until  the  glands  have  become 
impbcutcd,  or  ulceration  has  taken  place,  when  dgus  of  cachexy  may  set  in. 
In  many  cases  of  cancer,  especially  of  the  mamma,  the  health  cootiuucs 
excellent  for  many  uiontim — a  yejir  or  two  even  aAer  the  disease  has  declarrd 
iUelf,  and  sii  long  as  it  continues  to  \k  iH)ntined  to  its  primary  seat.     It  is  not 
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until  after  BecondaiT  deposits  have  axunvd  tlint  the  characteristic  cacfafsg 
scU  in.  I 

.*».  If  the  primary  tumour  be  removed  Viefort-  iicif;hh<inrinir  ports  havfl 
become  contamiiiute<h  the  liealtli,  if  it  have  minered,  dftcn  improtvl 
material  Iv. 

Vt.  All  pathological  ovidenee  tends  to  show  that  the  secondary  grc»irtbs 
arise  directly  as  a  eoiise(|neiioe  of  the  primary  tnmnnr.  first,  hy  oxt^'OAtun 
Ity  contimiity  of  tissue  :  secondly,  hy  ext^insinn  ulontr  the  liae  of  the 
phaticji  :  and  thinlly,  thr(>u«;h  the  hlood-atream,  leailin^  t<i  (;n>HihH8c 
throuKhoul  the  body  in  the  enmc  directions  aa  tlie  «i-eondnnr  Abaooisn  ia 
pysemia  which  result  from  septic  emboli. 

7.  Secondary  cancers  affect  the  form  of  the  primiiry  one.  Thas«  primaij 
glandular  caneer  leads  to  deposit  of  maizes  of  the  same  structure  in  the  t 
rolumnar  earciuomn  of  the  rectum  to  secondary  growths  in  the  lixer, 
identical  structural  i>eculiaritie8.  The  secondan*  ijrowtlis  Bcaiiecly  ever  api 
in  those  parts  in  which  primary'  j^rowtlia  arise  ;  indeed  Uipy  usually  ocean 
tisaaes  in  which  primar}'  carcinoma  is  unknown,  as  the  lymphatic  }cliiuli 
and  bones. 

H.  (jrowth  is  favoured  by  local  circnmstances,  as  the  warmth  and  uioi»i 
of  cavities. 

9.  In  some  rare  instances  no  recurrence  whatever  lakcji  place  after  n))enUio 
the  diseai^e  l)oing  eradiciited  from  the  system,  which  could  not  l>e  thp  case  if 
were  c<uifititutional. 

10.  When  recuiTHince  does  take  place  soon  after  an  operation,  it  is  almoA] 
invariaUly  either  in  the  cicatrix  or  ita  immediate  nciLrhlMmrhofid,  nr  in  tl 
ueai-est   lymphatic  glands,  owinjj:  to  cjincer  cells  which  had  Ijeen  widely 
seminated.  escaping  removal,  and  suhse4]uently  developing  iutu  new  tama 
Were  the  diseufte  e«>n6titutional.  recurrence  woald  U*  us  likely  to  take  plaoe 
other  parts,  e8|>ecially  in  synmietrical  parts. 

The  theory  of  the  local  itrigiu  of  euncer  is  undoubtedly  a  verr  captivatia^ 
one.    It  explains  in  the  readiest  and  the  simplest  way  poasible  miMt  of  the 
phenomena  of  the  disease  ;  but  some  pathologists  donbt  if  it  is  compiOcnt 
give  a  satisfactory  solution  of  all. 

There   arc  at  least  four  conditions  that  have  been  supposctl  to  mili 
bgainst  the  theory  of  the  primary  localiz^ition  of  caneer,  and  which  have  been 
Sddueed  as  evidence  of  the  coustitutioual  origin  of  the  diseafic. 

These  arc — I .  The  almost  absolute  certainty  of  the  recurrence  of  Uie 
after  the  removid  of  the  priman'  growth  ; 

2.  The  fa^queut  hereditariness  of  the  disease  ; 

;!  The  varyiny:  degrees  of  rapidity  with  which  enneers  run  their  conne 
the  diHerent  degrees  of  virulence  they  exhibit  in  diOerent  individoai*  ;  and 

4.  The  gertgraphicid  disirihution  uf  cancer. 

I^t  u&  lirietiy  examine  those  conditions  \>hi('h  have  uminly  been  relied  pi 
ill  aapftort  of  im  conBtitutioimt  origin. 

1,  Thi^  litihth/t/ to  rerujrt*nrt  ttjler  reowr'fil  run  have  lait   1     "  wbe 

we  consider  the  rapid  tendency  to  ditVui^ion  which  chann^tet  iiia 

lo  their  i>eculiar  mode  of  growth,  and  the  relation  of  the  c«.>ll8  lo  ilie  iyiapk^l 
The  fact  is,  thai  the  cancer  (.«llti  have  already  become  diffused  tbroof^V 
neighlKturing  structures,  and  may  have  enti^Ted  the  lymphatics  or  the  t»1i*od  Im^ 
l>cfoi«  the  prtmari'  tumoar  has  attaimMl  such  a  siie  as  to  attraf*l  atC<mCioo^l 
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ne  ranin  sonixx*  of  error  in  respect  to  the  origin  of  cnocer  has  In^'on,  thut 

jt  has  usuully  been  studied  in  organs,  such  as  the  mamma,  in   which   the 

moiir  often  attains  the  size  of  a  nut,  or  even  a  lar;^r  size,  l)efore  it  is 

leteeted  ;  many  months  tnuy  have  been  required  for  the  small  group  of  cells 

ftom  which  the  disease  8t-aru'd  to  reach  sm^h  a  size,  and  during  this  time  tiie 

•arronndintr  tissues  aud  lymphatics  may  have  been  widely  infected. 

2.  The  herediUvme^ft  of  cancer  is  undoubted:  hut  it  is  a  fatal  error  ill 
iolopy  to  ronfound  hea*ditai*ine8s  with  constitutionalism.  Uereditariness 
ay  be  local  as  well  as  constitutional.  The  hereditary  transmission  of  a 
rticular  feature  cnimot  l)e  considered  a  proof  of  a  constitutional  tendency. 
So  also  the  here<litary  trnnsmissiou  of  a  roalformation,  as  of  supernnmrniry 
fingens  or  ejsostosea,  is  certainly  purely  K>cal.  But  diseases  may  also  be  tran;- 
laiited  through  descent  without  U'ing  in  any  way  constitutional.  Tumoui* 
that  are  not  cauoerH  are  hereditary,  as  waru,  lipomata,  enchoudromata«  &r.  ; 
sebaoeoQB  cysts  of  the  scalp  are  strongly  hereditary,  and  yet  there  can  be  nn 
pr«t«noe  that  these  are  in  any  way  constitutional  or  blood-diseases.  Thew  are 
instances  of  heivditary  local  diseases  that  are  not  congenital,  but  develop  after 
the  body  has  reached  maturity  ;  just,  indeeil,  as  a  canoer  does.  .\11  that  we 
can  therefore  assume  is,  that  it  is  probable  that  in  some  cases  there  is  a  pre- 
disposition of  unknown  nature,  hereditarily  transmissible,  which  may  favotir 
the  development  of  cancer ;  and  that  thi?  hereditary  tendency  may  !«  local, 
aa  in  a  certain  tissue,  or  in  a  particular  organ  which  is  the  usual  seat  of 
election  uf  canoer.  ns  the  mamma,  the  testis,  or  the  pylorns. 

kJJ.  The ///■prt/p/' r/rw/rwr^  exhibited  by  cancers  in  some  individuals  than  in 
ethers,  aod  the  varying  tieftrMs  of  rajtuhitj  with  which  they  run  their  course. 
Would  undoubtedly  lead  to  one  of  two  infoppnces  :  either  tliat  the  primary 
cancer  is  moru  active,  has  greater  inhei^nt  vitality,  or  that  the  c<m8tilutiou  in 
which  it  occurs  is  more  favourable  to  its  development. 

Th«  varying  virulence  uf  a  caucer  de{K.*nds  much  more  ii[>ou  its  anatomtai! 
structare  than  on  any  constitutional  condition  of  the  patient.  All  the  glandn- 
lar  cancers  are  more  ma]i;c»ant  than  the  squamous  or  columnar  ;  yet  thoBe 
who  hold  the  theory  that  cancer  is  a  blood-disease,  maintain  that  it  is  a  mere 
■ocidcnt  where  the  primary  tnmonr  arises,  and  oonsetjnently  what  form  it 


The  locality  in  which  the  cancer  develops  has  also  much  to  do  with  the 
mpidity  with  whirh  the  glands  are  affected.  H.  Arnott  |>ointed  out  that  the 
sofUir,  the  more  >iwcular.  and  the  ruure  movable  the  primikry  scat  of  the 
tumour  IK.  the  more  rapidly  the  st-condary  growths  appear.  Thus  rarci- 
noma  i»f  the  tongue  always  affects  the  glamis  vory  early,  while  with  a  similar 
growth  on  the  skin  of  the  leg  the  patient  may  escape  glandular  affection  for 
many  months. 

The  fearful  rapidity  of  growth  and  vinilenoe  shown  by  a  cancer  i»f  the 
mamma  during  pregnancy  conse^'jnent  upon  the  physiological  increafio  of  the 
supply  of  blood  to  the  gland  is  auotlwr  irxamplc  of  a  lo<*ul  condition  affei^tting 
the  matiguancy  of  the  growth.  Moreover,  if  great  rapidity  of  the  growth 
were  dun  to  the  presence  of  the  poison  in  the  blood  in  greater  amount  than 
usual,  we  should  expect  tn  tind  the  development  of  the  tumour  nuM  rapid 
in  those  who  showed  the  mt«t  marktMl  irachexia.  whereas  the  reverse  is  often 
threat.  The  younger  tin*  patient  and  the  I  Hotter  the  guueral  health  at  the 
ihno  of  inTastoD,  the  more  malignant  as  a  rule  will  be  the  course  of  the  disease. 
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Still  it  is  highly  proVmhIe  that  there  is  a  teiidciifv  in  r   •     ;-  *    "rtjir, 

individual**  to  favour  (he  devolopmcnt  of  these  cancerm^  ^:    u-  .iiiiit; 

priraarily  in  some  local  irritation,  whether  this  be  truumati*-  or  faoctioaaL 
Such  a  constitutional  state,  whether  hereditary  »ir  awjtitrvd,  ia  neoeHsn  i<' 
constitnte  a  tittinf;  soil  for  the  cancerous  element,  in  which  to  fonn  and  l<* 
develop.  The  stmnger  the  tendency  the  more  readily  will  oancer  prow  w 
such  individuals,  and  the  more  rapid  and  visrorouM  will  be  the  growth,  Tbi- 
constitutional  state  does  not  develop  a  local  cam-er :  it  sinaplr  fevotuv  it> 
dcvelopmeni. 

4.  The  gcotftapliical  distribniuni  ha»  been  already  considen-d  al  p.  lo;i7,  h 
cannot  be  said  that  thi*  has  mnch  bearing  npon  the  qne<ion.  The  infloena** 
reauitintr  from  race,  soil,  climate.  Ac.  are  coucemcd  in  tLe  developmenl  of 
many  l<x?al  diseases,  such  as  simple  brimchocele,  elephantiasis  of  the  scniUm. 
fibroma  in  cho  oars  of  negrites  and  (he  like,  none  of  which  are  (mppnard  to 
l>e  due  to  the  presence  of  a  morbid  material  in  the  hhKNl.  We  have  »» 
definite  knowledge  to  guide  na  to  any  conclusion  with  regard  to  the  effect 
of  these  influences  on  tlie  development  of  cancer  :  and,  in  its  ftbicooe.  it 
is  jnsc  as  ea^y  to  suppose  that  these  causes  act  locally  on  certain  flMub 
or  epithelial  surface  as  to  imagine  that  they  ^Vf  rise  to  the  developmeot  tf 
some  unknown  poison  in  the  blood  to  which  the  origin  of  the  caaeenw 
cumonr  is  due. 

flavin;:  thus  descril>ed  the  cancer  in  general,  we  are  in  a  position  t^iconfido 
more  in  detail  the  special  varieties. 

1.  GLAKra  I.AU  4:\\ia'iN0MA,  the  cells  of  which  belong  tn  the  type  of  gfaunhi* 
lur  or  sphcn>i(hil  epithetiimi,  may  arise  in  any  parts  in  which  gUndoW 
epithelium  is  normally  present,  such  as  the  breast,  salivary  glands,  livtf. 
pancreas,  prostate,  kidney,  and  many  otber  part*.  Two  chief  variedec  tf* 
met  with  : — 1.  Scirrhus  or  hard  cancer,  in  which  the  stroma  is  very  abaodafit 
and  firm.  'I.  Enct^phaloid  or  soft  cancer,  iii  which  the  stroma  is  scanty  andtV 
ceils  abundant,  N*o  sharp  distinction  can  be  drawn  between  these  two  fonv: 
a  tumour  which  one  Surjre<-tn  would  call  a  rapidly  growing  scirrhus  of  the  hwa*. 
another  might  describe  as  an  encephaloid.  A  third  variety  of  glandalareaoffr 
arises  from  colloid  degeneration  of  the  cells  of  either  scirrhua  or  enccphaloii 
and  this  is  known  as  colloid  cancer,  which  will  be  iiescril)ed  eepamtety. 

The  glandular  cancers  yield  itn  scraping  or  prcasure  a  milky  fluid,  teroel 
the  Cancel  juice^  in  which  cells  and  granules atv  fouud  tn  v^^^r^'T  •.r,.f^.rnnn». 
The  grannies  are  mostly  fatty,  and  are  the  result  of  fatty  f  '> 

cells  of  the  tumour.    This  milky  juice,  it  must  be  •>'  ^  iK.a  ateoutH; 

characteristic  of  can<>er.    It  is  yielded  by  the  lympKw  >»  and  byaUlbf 

sarcomata,  provided  that  at  least  twenty-four  hoars  elapse  after  tbeir  reBk»al 
lieforc  they  are  examined  and  that  decomposition  haa  oommenced.  The  Oik 
(Fig.  SH8)  arc  extremely  variable  i!i  shajM:?  and  sijte.  They  may  be  po 
caudate,  and  even  fusiform.  Many  varieties  of  form  ans  nsually  focu»d  in 
same  tumour,  but  occasionally  great  uniformity  prevails.  The  «ise  may 
from  -ri^  inch  to  ^  inch.  The  nuclei  are  oval  and  highly  refraottn^ 
placed  eccentrically  ;  they  are  of  considerable  sice  and  frequently  dooUe,  vIbW 
in  some  cases  five  or  six  may  be  found  in  the  same  cell.  Tliey  ouotain  brifbs 
.Mtiniug  nucleoli.  The  size  of  the  c<;)l6  ia  not  indicative  of  the  variety  o(  tW 
canc^T.  Thus,  in  some  scirrhous  tumours  the  cell  may  lie  small,  and  ia  stkia 
hirgc,  and  the  aaune  may  be  said  of  encephaloid.    The  distinction  betvt^ 
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scirrhiis  and  encephnli>id  ib  made  not.  b}*  the  size  of  the  cellw,  but  by  the 
n^Iative  projX'rtioiis  of  cells  and  stmma.  All  ciinwr  c^ells  nre  prone  to  early 
degeneration,  usually  becoming  filled  with  f'ut  gnuiules,  luid  ultimntt,'ly  break- 
ing down  and  in  yreat  part  disappeariu;^,  60  that  what  was  once  a  coiisideralile 
'mass  of  cells  may  Ite  represented  l>y  a  few  ^anule?.  This  is  most  marked  in 
scirrhus. 

The  fthoma  in  ^clauilnlar  cancers  is  almost  invarial»ly  fibrous,  but  in  tlie 
softer  fdrms  it  may  be  composed 
partly  of  epindle  cells.  The  alve- 
olar arrangement  is  always  clearly 
market!.  The  cells  lie  loosely  in 
the  s[jace8,  often  separated  from 
each  other  by  a  small  quantity  of 
fluid.  This  f^uid,  with  the  cells,  ^ 
forms  the  "  cancer  juice."  In 
the  degeneratinj^  parts  of  the 
growth  the  stroma  freqnr'TiHy 
contains  numt'nuia  fat  i,miTink'S, 
and  in  very  rare  cases  patches 
of  calciBcation  are  met  with. 
[•The  blood' ffisseis  are  usually 
abundant,  especially  in  the  softer 
forms.  In  some  rare  instances 
they    show    curious    bud  -  like 

processes  and  dilatation!*  projecting  from  their  walls  into  the  alveolar 
spaces  of  the  tumour.  These  may  give  way  and  diBtend  the  alveoli 
with  bloot^,  ihuH  forming;  small  roundi'd  clots  dotted  thront;fh  the  gmwth. 
The  unaided  eye  of  the  experiencr^d  Snr;L,'eon  mny  in  many  cases  recog- 
nize a  cancer  without  ditticulty,  but  in  every  case  the  tumour  should  !« 
examined  microscopically  iu  order  to  determiue  without  a  doubt  what  its  true 
nature  in. 

KardOlandnlar  Carcinoma.  Scirrhas. — ThiB  is  met  with  more  commonly 

the  female  breast  than  in  all  other  parts  of  the  body  put  together,  and  the 
that  come  under  the  care  of  the  Surgeons  are  almost  exclusively  in  that 
situation.  Thus  of  cases  of  r»cirrhua  admitteil  into  the  surijicul  wards  of 
l"niversity  (.'ollegr  Hospital  durini^  the  ten  years  1871  to  1880,  113  were 
situated  in  the  female  breast,  1  in  the  male  bretist,  4  in  the  skin  near  the 
female  brejist,  ]  in  the  kidney,  an<]  li  in  the  pniptate.  Nine  other  cases  were 
admitted  as  **  scirrhus  of  iinj  rectum, *' and  two  iis  **sciiThu8uf  the  sigmoid 
flexure,"  but  these  were  not  submitted  to  microscopical  examination,  and  were 
most  probably  columnar  ciircinomata.  S<nrrhu3  is  also  met  with  in  the  stomach 
and  pancreas,  and  a  soft  form — l^etween  the  hard  and  soft  cancer,  and  conse- 
quently sometimes  called  scirrlio-encephaloid — w  the  ordinary  primary  cancer 
of  tiie  liver.  Sec^mdary  scirrhus  may  occur  in  almost  any  part  of  the  body, 
but  the  most  eomm(m  situations  are  the  lymphatic  glands,  liver,  lungs,  kidne^'^t 
and  bones. 

Scirrhus  occurs  in  two  fonns,  the  circnmscribed  and  infiltrating.  In  either 
case  it  forms  a  hard,  cru;^^gy,  imujtnpi'essible.  and  nodnliitvd  tumour,  at  first 
movable  and  unconneited  wiili  the  skin,  hut  soon  acquiring  deep-seated 
attachments  and  implicating  the  integument.     It  grows  slowly,  seldom  attain- 
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ing  a  larger  size  than  an  oran^.  At  timeB  it  is  painless,  at  otbcn  pail^P 
generally  nchiog,  sometimes  with  much  radiating  tiiitl  fthooting  pain  ihnwph 
it.  Tliese  sensations  vary  according  to  the  part  afTecteil,  and  to  tin*  senwhiliu 
of  the  individual :  the  pains  are  especially  severe  after  the  tumour  baa  Wo 
handled,  and  at  night  are  of  a  lancinating,  neuralgic  character.  The  tumour 
may  thus  continue  in  a  chronic  state  tor  a  considerable  length  of  tiiiir. 
slowly  increasing,  gi'adually  extending  it«  deeper  prolongations,  and  impiic»i* 
ing  the  more  su])er(icirtl  parts.  Jn  some  cases,  more  particularly  in  eld»rrij 
people,  Bcirrhns  give*  rise  to  atrophy  of  the  organ  in  which  it  is  st-aial, 
causing  •nrinkling  and  puckering  of  the  surrounding  skin,  which  becomw 
adherent  to  the  tumour  ;  and  the  cancer  may  thus  continue  in  a  vrry  vh 
state. 

Tlie  ulceration  takes  place  uennlly  hy  the  skin  becoming  adhcnni  ;it 
point  to  the  tumour,  either  by  diujpling  in.  being  as  it  were  druuu  u 
towards  it,  or  else  by  being  pushed  forwards,  stretched,  and  implicatwl  la 
^e  of  itji  more  prominent  masses  ;  it  then  bei'-ouies  dusky  and  li\id  rvd, 
Bmcwhat  glazed,  and  covered  by  a  Une  vascular  net-work.  SoftcniDg  oocan 
%  one  point,  where  a  crack  or  fissure  forms ;  a  clear  drop  of  gnmmy  flaid 
exudes  from  this,  and  dries  in  a  small  scab  upon  the  surface  ;  this  is  follow 
by  a  somewhat  bloody  discharge  of  a  thick  and  glutinons  chamcter  ; 
small  patch  of  skin  fmni  which  it  issues,  becoming  nudenniuHj, 
sloughs  away,  leaving  a  circular  nicer.  This  gradually  eulargea,  beuumiug 
ragged  and  sloughy,  with  craggy  everted  edges,  having  irregularniafiaes arinog 
from  its  smfiice,  and  discharging  a  foetid  sanious  pus.  The  pain  increaatf 
greatly;  and,  the  lymphatic  glands  l>ecoming  involved,  ca«*he3cy  ii  f ol^ 
developed,  and  the  patient  is  destroyed  by  it  or  by  the  secondary  risobn) 
depoeitA.  In  old  people,  ulceration  of  scirrhous  cancers  often  ohqidcb  u 
extremely  chronic  character,  the  growtli  in  them  not  having  the  same  ritalitj 
as  in  the  young.  The  ulcer  in  these  cases  is  fiat,  sloughy,  of  a  gpeyiRfc- 
green  colour,  hard  and  rngged,  with  puckered  edges,  and  much  wrinkliDc 
of  the  suri'omiding  skin,  and  exhaling  the  usual  ftrtid  fulonr.  In  yonngrr 
persons,  and  especially  in  stont  women  with  florid  complexions,  the  dwetw 
usually  makes  rapid  progress.  So  also,  if  intlammatiou  be  accidentally  mi 
up  in  the  neighbouring  tissues,  cancerous  infiltration  rapidly  takes  place  ia 
theui.     Occasionally,  but  very  rarely,  scirrhous  musses  slough  '  '^21 

large  ragged  cavity,  wliich  may  even  cicatrize;  and  thus  a  sp".* !  -an' 

has  U-en  said  to  occur,  but  this  is  doubtful.  The  can<crnu»  lohltrstion 
extends  to  a  considerable  dislance  around  the  tumour  into  integument  whicii 
to  the  nakc<i  eye  app*.'ars  <juite  healthy.  In  such  tissue,  however,  the  taicny 
scope  may  reveal  une<|uivocal  evidence  of  the  existence  <>f  e  Ttiscil 

through  it.     Wherever  the  sniall-c^elled  infiltration  can   In-  ..   ^hich 

surrounds  a  cancerous  grctwth  like  a  halo,  and  gradually  slimies  otf  in  die  fur- 
rounding  healthy  textures,  the  tissues  must  be  regarded  as  infected.  It  ts  of 
great  im]K>rtance  in  detcmiioing  the  question  of  opeiution  lo  bear  this  ia 
mind,  and  not  to  act  on  the  supposition  of  the  tumour  being  abruptly 
defined. 

The  sernridary  growths  in  scirrhous  cancer  form  first  in  the  lymplmlio  t;!*!)!!! 
in  almost  ever)*  case  ;  Liter  on  they  may  occur  in  the  liver,  lungs,  lJ»»n^.'^  SM 
other  parts.  In  the  lungs  and  liver  they  are  frequently  much  softer  than  tin 
primary  growth^  so  that  in  some  cases  they  might  more  properly  be  termfl 


SCIJiUnUS:    STRUCTURE, 


1065 


encephaloid  than  scirrhous.     In  the  lymphatic  glands  tliey  are  often  almost 
as  finn  iis  the  oriiriniii  tumonr. 

Btmctore. — Oit  cutting;  into  a  scirrbiis  with  the  scalpel,  it  usimllr  civak» 
aomewhut  us  it  is  divided,  and  presents  a  wlutiah  or  bluish-white  glisten- 
ing sxxrface,  intersected  by  white  bands,  which  apparently  consist  partly  of  new 


«nil  thr  ooiiUtinlty  or  Lbc  codUIbhI  iiiii—i  of  c«Ut  ue  w*u  ahowa. 


stractnre,  and  partly  of  included  areolar  tissue.  Tliis  section  has  not  inaptly 
been  compared  lo  the  appearance  presented  hy  a  cut  throngh  a  turnip  or  an 
unripe  jK-'ar. 

A  curious  feature  of  hard  cancer,  in  which  it  differs  from  almost  all  other 
iamours,  is  that  it  iKH-umes  cup-shape<l  on  section.     This  seems  to  be  due  to 


•flMuikU  ii|ipoilU(»n  uf  tlir  rmhca  ocU»  vUliout  mnj  luterveuliiK  vUoiiu  U  rlf«rl>  m«il 


tho  ibct  that  a  kind  of  eicatriution  often  tak(«  pluc«  in  the  i^entral  part*. 
while  the  pcriphernl  pnrtN  are  !*till  j^niwinj;.  The  cells  undergo  fatty  dep?ncni- 
tion  ami  break  up.  The  trivairr  j^irt  <•(  the  products  of  de(jt>Demtiun  are 
absorbed,  and  only  a  nutrow  streak  of  trraoulc-s  may  be  left  to  represent  a  once 
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Iftrjre  accnmulation  of  cells.  It  i^  this  BLriDkinjr  of  the  growth  that  dra^  b 
the  nipplf  in  B^^irrhus  of  the  breast.  On  examining  a  scirrhous  cancer  micnv 
soopioallv,  it  will  be  found  U)  \k  siirivninded  everywhere  by  a  7,0De  of  i 
round  cells  infiltratinj^  the  snrroariding  parts,  pt-netrsting  between  fat  atXk] 
or  mnsculiir  fibres,  and  extendinjj  along  bunds  of  connective  tiame.  A  little 
nearer  the  centre  the  alveolar  ftrraiigement  becomes  apparent,  anil  jn^mf*  ii( 
ronnded  or  irregular  colls,  with  large  oval  nuclei,  are  found  iinbeddeil  in  spttcrM 
in  a  stroma  of  coai-se  fibrous  t-issuu  (Fig.  :i80).  These  «.paoeg  conimanicatr 
mth  each  other  like  those  of  a  sponge.  The  stroma  and  rellit  here  nsuallr 
form  about  equal  parts  <if  the  growth.  The  stroma  shows  signs  of  ai-tivo  growth, 
having  spindle  cells  scattered  here  and  there  through  it,  .Mumetiaics  in  aboii- 
dance.    A  little  nearer  the  centre  we  find  that  the  stroma  ha»  become  monr 

dense,  the  spindle  cells  Itcing  rrplncrd 
by  elongated  tailed  cells,  with  ararcelv 
any  protoplasm  around  the  nncko? 
( Kig.  :il»I).  The  cells  tif  the  concur  arc 
here  beginning  to  degenerato,  the  noclei 
becoming  hidden  by  clouds  of  fat 
granules,  and  «  simitar  change  mayaliMi 
be  apj>aix'nt  in  tlie  stroma.  Tovardft 
the  centre  the  fatty  cells  disap^iear.  iimI 
only  a  few  grannies  murk  where  Ihey 
were  ;  the  stroma  becomes  dt^nse  and 
hard,  and  even  the  nuclei  Iwfore  ra»*n- 
tioned  are  difticult  to  r(H?ognize.  Th** 
above  ia  a  description  of  the  ordinary 
scirrhus  of  mtxleititply  alow  growth.  la 
more  vigorously  growing  spccimux 
the  degeneration  is  delayed,  tb«  ddh 
trization  is  less  perfect,  and  the  retatito 
proportion  of  the  cwlU  i;*  greater. 

It  is  not  always  eosr  tn  dctennino 
the  exact  mode  of  growth  in  scirrbooft 
cancer,     aa     the    young    sph(*roid>1 
epithelium    cells    closely    resemble    the    small    round   cells   \\\V  the 

tissues  at   the  growing  margin.      In  the   softer   and  moiv   di.  ions, 

however,  it  is  often  possible  to  observe  the  earlit-st  chimgi'S  in  Uic  acini. 
It  will  then  be  seen  that  the  morbid  prrjccss  docs  not  start  from  •  siojclL* 
acinus.  Many  acini  lying  near  each  other  may  show  varions  stages  of 
overgrowth  of  the  epithelium.  \h  first  tlie  new  cells  are  containetl  within  th* 
distended  mcmbrana  propria  of  the  acinus,  but  as  the  pnM*e«ii  odvanoeA,  thfv 
buret  beyond  it«  limits  and  ixMietrate  among  the  8Q»TonndinL'  tissues.  In  llie 
harder  tumours  of  slower  growth  this  often  c^innot  be  recitgtJir^ed,  aa  the  oros 
of  the  gland  aflected  is  smaller,  anfl  liy  the  time  it  come-*  under  obMrvscioa 
the  acini  have  disappeared,  and  coltimns  of  cells  only  ore  found  exteoding  inlo 
the  surrounding  tissues. 

Soft  Olandol&r  Carcinoma.  Encephaloid. — As  before  sUted,  this  » 
not  Bcpaniiilc  from  scirrhus.  The  greal^T  part  of  the  tamonrs  which  wirt 
formerly  classed  as  encej>haloid  cancers  are  now  included  under  the  jotfvo- 
mata.    A  glandular  cancer  growing  with  such  rapidity,  ami  of  Hudj  suftMM 


Fig,  »!.— Jiclrrh"*  of  Brr.iFt  (in*  illnm).     MnrJi 
irirjitrUiKl  ;  tl,.  i«irHiMi 

t«    UlC    fVlt«,    *.\:  1)1    t| 

fully  ficalri*'-'!  -uniUi 

nlveotir  spKCW'-titamln^  4iiily  granular  il/ltri*. 
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lo  merit  the  name  of  encephaloid  is  in  fact  of  rare  occiirrence 
unririral  imictirc.  I)nrinij  the  ten  years  IH7I  to  IftHO,  there  were  cidmitteti 
jr  the  cait'  of  tlie  Surgeons  of  University  Collejje  Hofspital  imly  eight 
which  were  classed  iis  encephaloid  cancer.  Five  of  tliese  were  in  the 
breast,  two  in  the  tcsticks  and  one  was  believed  to  have  originated  in  tbe 
tonsil  or  the  glands  in  it«  neif^hbourhwHl.  En»Tiihaloid  cancer,  like  scirrhus, 
arinee  only  in  structures  contiiiuiriL^  '^''"""iwlj^t-  or  3phen>idftl  epilbclinm. 
It  comniencea  a«  a  tumour,  which  though  occasionally  w>mewhat  bard,  is 
nsnally  fronj  the  firet,  or  at  all  event*  soon  becomes,  soft  and  elastic-,  lieinp 
more  or  less  lobulate<l,  •.'rowin^^  rapidly,  ami  ha\'ing  an  elastic  and  at  last  u 
semi-rtnctnatinir  fe<'l.  The  skin  covering  it  is  nsnally  at  first  f»ale  and  loose, 
with  a  large  net-work  of  dilated  veins  spreiiding  over  it.  In  some  cases,  how- 
ever, at  a  very  early  jteriod,  a  species  of  inflaminab^ry  cedema  o(vur«  in  the 
integnmcnts  i-ovi-ririL'  a  rapidlv  crowing  encephaloid  tumour.     As  tbe  tumour 
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enlarges,  the  skin  Ix^comcs  adherent,  discolooreil,  of  a  purple  brown  tint,  and 
nt  last  nlcerates  at  one  point.  When  once  the  tumour  baa  made  its  way 
through,  and  if*  relieved  from  tbe  prensun?  of  the  integument*,  it  may  form  a 
large  soft  funirous  mass,  rugged,  irregular,  dark-colmired.  iind  bleeding  pro- 
fusely. This  resembles  tfie  same  condition  occurring  in  some  rapidly  growing 
sort  snrromata  tn  which  tbe  term  ftrntfun  /i/nnafodm  wn«  applit.'d  by  II(»y.  Iti 
oilier  cades  tbe  tumour  may  slough,  forming  a  deep  irregular  cavity.  In  cither 
rnse  death  nipidly  ensues  fmm  eYhauBtion  and  hipmorrbage.  Pulsation  frnm 
extreme  vajsculnrity,  ncctimpanied  by  a  lond  bnn>,  to  Ur  heard  on  ausi'ultAtion, 
has  he(^n  descrllKfl  as  iK^curring  in  encephaloid  cancer,  but  in  nunt  cases  in 
which  thin  symptom  hah  been  recorded,  tbe  tumour  was  probably  nut  a  cancer, 
bat  a  soft  sarcoma,  as  these  morbid  growths  were  formerly  confdunded 
together, 

Tho  eotistilntional  cachexy  fn  en(v;pbaloid  oi'curs  esrlT  and  is  wril  marked, 
and  srrondary  growths  speedily  make  their  appearance  in  the  lymphatic  glands 
and  Niseera. 

Structure. — After  removal  the  tumonr  is  fonnd  to  U*  \try  nucalar.  dis- 
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playing  on  injection  a  cl(>se  net-work  of  vessels.  On  a  section  being  ma^^  « 
comiuouly  pt\«eDts  h  sroft  l»ulpy  wliite  nitise,  eloftelv  reaemblinp  ojirbntl  «*»• 
stance,  stained  and  l)Iotched  with  bloody  patch^-s,  vuryini^  in  -•■  'n  a 

bright  red  to  a  maroon-broHn,  this  being  depeudenl  ou  bl«-M»d  ir  Ktn 

infiltrated  into  its  subatance.  In  other  cnses,  its  section  has  h<^'D  compared  to 
that  of  a  raw  potato,  or  a  piece  of  boiled  udder.  On  microscopic  examinaLion, 
it  will  he  found  Ix)  present  a  structure  essentially  similar  tu  that  of  »cirrhn», 
that  is  to  say.  an  alveolar  stroma  enclosing  groups  of  free  celU  of  an  epithdifti 
type.  The  cells  may  in  Ktnnc  ciise«  be  larger,  but  are  oft-en  smaller  than  tiioil 
usually  seen  in  sciirhuK  (Fig.  .S{»2).  They  aegiume  the  same  iri^gular  foroM^ 
and  have  each  one  or  more  highly  refracting  nuclei  and  nucleoli.  Tht?  ptu- 
portion  of  the  bnlk  of  the  tumour  compiised  of  i-ells  is,  however,  infinUtlr 
greater  in  encephaloid  than  in  scirrhus,  and  tlic  vascularity  of  the  tiirooor  m 
proportionately  increased.  The  tumour  does  not  show  the  same  teudeDcy 
to  cicatricial  contraction,  although  fatty  degeneration  always  occarB  in  ifat 
central  parts. 

Colloid,   Gelatinons,  Gelatiniform   or  Alveolar  Cancer  ia  a  TBfklv 
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formed  by  the  (!olloid  degeneration  of  the  cells  of  a  glandnLir  cancxr,  eit-hrnf 
the  scirrhous  or  encephaloid  form,  but  most  commonly  the  former.  It  out 
occur  in  distinct  masses,  often  of  a  very  large  size,  weighing  many  pouuda^  or 
maybe  infiltrated  into  the  tissue  of  organs.     As  it  m  ui< -  -ti<<i 

with  in  the  visceru  of  the  abdomen,  it  dt>es  not  so  olU'u  fall  n:  iv«. 

tion  of  the  Surgt-on  as  the  other  varieties  of  cwiccr.  Yet  it  is  not  oncommoa 
in  the  breast,  where  I  have  met  with  it,  forming  a  very  large  tnmour.  Colloid 
cancer  consiata  of  alveolar  spaces  visible  to  the  naked  eye,  titled  with  a  clear 
semi-transparent  yellowish  gelatinous  or  honey-like  mati-nid.  r  _-  tudcid 

•omewhat  the  structuTt!  of  a  honey-comb.  The  septa  fonniiiL  ~  -i»uoe8  are 
diatitjctiy  fibrous  and  regulur  in  their  arrnugement  (Fig.  dt)S}.  Sonae  of  tbr 
spacer  arc  completely  tilled  \^iLh  colloid  matter,  others  may  ahow  a  few  odti 
containing  fat  granules  in  the  centre,  8urro(inded  by  zones  of  granuhr*t  rtwih- 
iug  from  the  degeneration  of  other  cells.    Cells  again  may  be  M«ik  la  thv  pn* 
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LOK  of  iindersoinsT colloid  degeneration  (Fi^.  304).  A  j^lobulcof  colloid  matter 
k|UL  apptnira  pushing  the  nucleus  to  one  side  ;  afterwards  the  nucleus  nuder- 
^)e8  u  similar  de»;euerati'.tn  ;  and  fiually  the  cell  burBUs  and  disappears,  k-arin^ 
behind  it  oul}'  a  fewjirraiiules.  True  colloid  cancer  is  merely  u  de^ueration 
of  8cirrhuB  or  eucephalotd.  Many  other  tumours  have  been  described  iu  former 
times  :is  colloid,  noiongdt  which  may  be  mentioned  many  myxoraata.  oedcmatons 
soft  fibromalii.  and  some  trlandular  tumours  which  had  undergone  cv^lloid 
dej^onc'ratioii. 

I>iagii08is  of  Glandular  Carcinoma. — In  the  dtagnofiis  of  a  ciincer  the 
fttfc  of  the  patient  is  an  important  consideratinn,  such  tumours  Iteing  very  rare 
before  ;^i>.  Too  uiueli  iiu[>ortance  must  not  l»c  attached  to  an  hereditary 
histori'  of  cancer,  or  it  may  lead  us  into  error.  A  most  imixirtant  sijrn  of 
4-ancer  is  that  tito  tumour  forms  pan  of  the  structure  it  is  invaiHng.  It  may 
be  tolerably  clearly  defined  in  outline,  but  it  is  not  separable  from  the  sur- 
ronndiu^^  tissuu.  It  early  l>e<'ome8  adiierent  to  the  skin  when  occurriu;^  in  a 
superficial  ]tart.  In  the  later  stages  the  adJiesion  is  evident^  but  at  first  it  can 
be  recotrnized  only  by  pinching  up  the  skin  widely  with  the  finger  and  thumb 
when  it  will  be  seen  to  dimple  slightly  at  the  part  over  the  tumour.  Both 
these  signs,  the  implication  of  the  surrouuding  structunrs  and  the  dimpling  of 
the  skin  may,  however,  also  be  present  in  chronic  inflammation  with  fibroid 
induration. 

Tiie  diagnosis  of  the  different  forms  of  cancer  is  not  always  easily  mado. 
Srinhufi^  when  not  widely  infiltrating,  may  very  readily  be  confounded  with 
fibrous  tumours  and  adenomata,  or  with  chronic  infiammatory  induration  uf  a 
pun  ;  in  many  of  these  cases,  indeed,  the  diagnosis  cannot  be  made  correctly 
until  after  examination  by  incisiou.  In  other  cases,  however,  the  ruggetl  feel, 
the  lancinating  paitis,  the  implication  of  the  lymphatic  glands,  or  the  atfectioQ 
of  the  general  health,  will  commonly  serve  to  ci^tablish  the  diagnosiA.  ^\^»en 
nlceratiftu  has  taken  place,  the  previous  condition  of  the  tumour,  the  general 
cbaracUT  of  the  si>re,  and  the  microscopic  examination  of  the  debris,  may  serve 
lu  denote  its  true  character. 

Encrphiiloul  may  be  confoaudod  with  abscess,  cysts,  erectile  luid  sanguineous 
tumours,  and  with  the  various  soft  varieties  of  sarcoma.  In  these  cases  care- 
ful palpiition,  the  evisteuce  of  elasticity  withont  tluctnation.  and  the  preaeuoe 
of  the  large  and  tortuous  veins  ramifying  over  the  surface  of  the  mass,  may 
establish  its  true  character.  AVheu  it  is  fungating,  it  may  be  confounded  with 
the  sprouting  intracystic  growths  that  sometimes  spring  from  the  interior  of  a 
cystic  tnmour  or  with  a  soft  sarcoma.  Here.  liowe\er,  the  history  of  tlie  case 
and  Uie  contamination  of  neighbouriuglymphaticii,  will  show  the  true  uatun;  of 
the  afl'cctiou. 

In  all  cases  iu  which  there  is  doubt  as  to  the  nature  of  the  growth  an  incision 
Mhoald  be  made  into  it,  if  it  is  a  case  tit  for  removal  by  operation,  and*  if 
n«<*ess»rv,  a  slice  shonld  be  removed  and  examined  with  tlie  naked  eve.  or  a 
Bi'raping  of  it,  or  a  section  cut  after  f^'eezing,  may  U-  put  under  the  micro- 
scope. It  is  much  better  to  do  this  than  to  Iohc  valuable  time  by  waiting  till 
the  symptoms  !>ecome  more  deiinite. 

2.  SyiAJious  Caucixoma,  <ik  .S«/L^^«ol  s  Kkithrmoma. — Squamous  epithe- 
lioma, \)T  Jis  it  has  been  called  "  epithelioma,"  **  cpitlielml  cancer.'*  or  **caucruid,'* 
WHS  at  one  time  considere<l  to  be  distinct  from  true  '"cancer.*'  There  is  ui>thing, 
however,  to  justify  such  a  distinction.    The  term  epithelial  t-ancer  or  "epithe- 


liomu ''  tB  iH>t  a  i^ootl  one.  for  an  has  just  been  pointed  out,  llie  «cirrhi2ftftod 
tncephaloid  are  ecjnnlly  epithelial  growths  though  arisiii^fVom  a  dilTereot  tyf* 
of  epilhohum.  8qininious  carcinoriia  arisoR  fri>m  anv  Hituuliou  in  which 
squimuniB  t'pithelium  is  nuinniUy  pi-csent.  The  osgential  I'tatniv  ««f  thi'  grvwUi 
by  which  it  is  distin^iiohed  fnmi  a  siuiph-  wart  or  papillomu  ii*  that  thr 
epithelium  no  longer  merely  covers  the  papill:r.  Imf  fMrn**.  jt^  w;iy  Immw.-*!! 
them  into  the  structure;*  lieneath. 

Causes  and  Sitnation. — SqimmonH  carcinoiiiii,    nirc    in    ti  .   i* 

coniraim  in  middle-iitred  or  ckk'riy  people,  the  tendency  to  it  inn  i-n^- 

portion  as  n^e  advances.     In  this  rcHiKfct  it  follows  the  course  of  i*iiv  •. 

The  hereditarineas  of  epithelioma  is  not  so  marked  as  tliat  of  acirrhua,  i 

so  ttiat  it  has  been  doubted.  J  have  no  evidcnra  either  way  on  thia  point. 
My  impression  ie  that  it  is  not  distinctly  hereditary.  It  h»iB  been  stiid  U* 
have  been  communicated  by  contact  from  the  uterus  of  the  female  to  thu 
penis  of  the  male,  but  this  is  extremely  duubtful.  It  is  cerUtiu  that  in  thf 
^rreat  majority  (»f  cases  in  which  such  contact  has  taken  place  no  eril 
consequences  follow. 

It  is  frequently  occasioned  by  the  lon^-oontinucd  or  repeated  appHcalMi 
of  acme  source  of  irritation,  and  may  thus  t>e  establifthed  in  o< institution 
otherwise  perfectly  healthy.  Thus  the  irritation  of  a  broken  tooth  apan  tbv 
tongue  or  cheek  may  produce  epithelioma  of  those  parts.  The  acrotam  io 
chimney-sweepers  may  be  the  seat  of  epithelioma,  in  coneequeaoe  of  tlit 
lodgment  and  irritation  of  soot  in  its  rugw.  Cancer  of  the  longue  or  Kpi» 
frci|iiently  attributed  to  the  irritation  caused  by  iimokin;;.  la,  some  cmci 
epithelioma  arises  in  parts  which  have  Utnjr  suffcretl  from  an  abnormal  enndi* 
lion  of  the  epithelium.  Tims  the  so-called  '*  8nii»oth  or  scaly  ton^ur  "  kait 
fipreat  tendency  to  terminate  in  cancer,  sometimes  after  the  condition  hM  iHtcd 
for  ten  or  even  twenty  years.  Epithelioma  not  unfrequently  originatot  in  aU 
scars. 

Its  most  common  seat  is  on  muco-culaneoiiK  surfai'es.  DuHnt*  the  tm 
years,  ls7I  to  1H8(>,  I-';i  cases  of  squamous  epithelioma  were  admitted  into 
the  surp:icjil  wards  of  University  College  Hospital.  They  were  dtntrtbulisd 
as  follows  :  tont^ue,  .**£  ;  lipR,  1H  ;  skin  of  limbs  and  trunk,  lo  -  p«ais,9: 
vulva,  7  :  cheeks  and  gums,  7  ;  anus,  4  ;  sciu^  in  curious  parts,  .S  ;  ska  of 
face,  t^ ;  scrotum,  2  ;  {Esophiipus,  2  ;  larynx.  2  ;  hliiddcr,  2  :  soft  palate,  1 : 
and  antrum,  1.  During  a  similar  period  47  cases  of  Ciinccr  of  the  ntenw  ww» 
admitted  into  the  women's  ward,  but  the  hospital  report  does  n.  \^A 

between  the  different  forms  of  the  dincase  in  these  cases.  KU,..  .  .«,.^  oC 
malignant  stricture  of  the  (Bsophagus,  prolmbly  all  epithelioma,  wtiv  ttli» 
admitted  into  the  medic^il  wards. 

The  selection  of  a  [Hirticular  site  by  epithelioma  appears  often  lo  It 
oapricious,  though  it  is  doulitIe»:s  dependent  on  anatomical  peraliarities  of  tW 
part.  Thus  it  is  common  in  the  lower  lip,  but  very  rare  in  thr  upper,  li 
women  it  rarely  attacks  the  lip,  in  men  often  :  when  occurring  in  muooot 
canals  it  chietly  affitcts  their  ends.  Thus  the  tower  end  of  the  pharyiu«tb 
upper  end  of  tlie  (rsojiha^rus,  and  the  unus  are  all  favciurit*'  Bites. 

Progrflss. — Squamous  can'inoma  commences  either  as  a  sniall  flat  (nbcsck, 
or  a  warty  ^owtji,  which  rapidly  ulcerates.  Sometimes  when  i(  tttA  com* 
under  obHen*ation,  it  may  already  form  an  intractable  flmtm,  or  nWr,  4I 
limited  size,  with  hard  everted  edges  and  a  foul  Nurfaoi\     In  other  cMHk 
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papillee  of  ^rreat  size  may  form  od  the  surface  of  the  growth  before  ulceratioa 
Ukes  pW'e.  This  is  e«[wcially  nmrked  iu  rancor  of  thu  \mm^  \\\  which  the 
papillae  arc  sometimefi  hiilf  iiii  inch  in  Irn^tli.  In  the  liliuMerepitliclionia  mtiy 
«Mamc  a  villoiL^  form.  WKlmi  iiloerarion  tak(*«t  plnce  the  tlostruction  of  tJMUc 
slowly  spreads,  implicatini:  every  structure  at  its  circumference.  Such  an 
ulcer  attacks  not  only  the  sof^  part«,  but  may  extend  into  a  Detghbonriii^ 
Inme,  ptnetrating  (ieejily  into  itfl  structure  and  criKHug  it.  In  u  case  undur 
my  care,  in  which  the  ulceration  started  from  a  ^land  secondarily  affecti^d 
after  removal  of  an  epithelioma  of  the  lip,  the  {rrcatcr  part  of  the  »ymphy»*is 
of  the  jaw  was  destroyed  and  the  whole  Hoor  of  the  mouth  eat^n  away  till  the 
tongne  hung  out  below  on  lIjc  nkin  of  the  neck.  Epithelioma  of  the  eyelids 
may  invade  and  destroy  the  eyeball,  and  when  arising  from  the  mucous  mem- 
braue  of  the  nose  it  may  form  one  variety  of  the  so-called  maliirnaut  polypus. 
I  hare  seen  an  epithelioma  as  lanje  as  a  small  omnge,  developing  in  this 
situation  aud  passing  into  the  orbit  and  Uj  the  cheek.  Epithelioma  of  the 
scrotum,  if  left  unrelieved  by  treatment,  will  at  last  extend  to  and  implicate 
the  testicle. 

After  an  L-[>itlieIiom:i  has  lasted  a  ceitain  time  sccjjndary  growths  appear 
in  the  ncarettt  lymphatic  glands.  This 
ukes  place  with  varying  rapidity  in 
different  cases.  It  was  pointed  out  by 
Henry  Amott  that  the  implication  of 
the  glands  takes  place  most  rapidly 
when  the  primary  growth  is  situated  in 
fiofti  vascular  parts  much  cx|>06ed  to 
movement.  Thus  it  takes  place  much 
more  readily  in  epithelioma  of  the 
tongue,  than  in  the  same  disease  of  the 
nkin  of  the  trunk.  The  affected  glands 
iooreue  in  size  Btcadily^  but  not  usaatly 
very  rapidly,  and  after  a  time  fre«h 
glands  l)ccome  infected.      Wheu  they 

i^each  the  surface  they  ailhere  to  the  skin,  the  central  parte  soften  niul 
booome  diffluent,  and  tiuiilly  the  skin  gives  way  and  a  nigged,  fi»ul  ca\nty  is 
exposed,  discharging  a  thin,  hloud-stainod  fluid,  which  tends  to  become 
extremely  offensive.  Squamous  carcinoma  differs  from  glandular  carctuonta 
in  one  important  respect :  it  ha»  but  little  tendency  to  extend  beyond  the 
lymphatic  glands,  and  to  appear  in  the  viscera  or  distant  parts.  It  does  so, 
however,  with  sutRoient  frei^uency  to  aliow  that  the  ahecncc  of  Heoondar>* 
tumours  in  the  vigcera  in  not  uii  essential  feature  of  the  tumour. 

Epithelioma  most  commonly  occurs  in  otlierwise  healthy  subjects.  Even 
after  the  ghuids  have  become  affected  the  general  health  ony  be  but  Utile 
impaire<l  for  some  time :  but  sooner  or  later  the  patient  begins  to  lose  flesh 
iiud  the  so-called  ** cancerous  cachexia"  makes  its  ap(M>amnce.  Epichcliomn 
amy  prove  fatal  by  the  progress  of  the  local  dis<*as<.-,  and  by  its  exismal 
ulceration;  by  it^  affecting  a  jjart  e^ssential  to  life,  as  the  oeftophagos  or 
laiynx  j  by  pa*sMure  of  enlnrge<l  glumU  nn  important  parts;  and  by  the  in- 
duction of  constitutional  ctwliexy  and  maluutritiou  with  gnulnol  exhaustion. 

8tnictiir«.— ^)n  microscopic  examination,  a  squamous  carcinoma  will  be 
found  to  be  c(iiii[^i»i;d  of  maM«es  of  cells  of  the  ty|H:  of  scaly  epithelium,  form- 
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iti^  irregularly  cjliudrica]  proceflses  oommnnicatiDg  wilb  each  other. 
the  irr^ular  course  of  these  processes,  they  Are  cut  in  a  variety  of  dirrctiooa  k 
every  thia  section,  so  thnt  the  trroups  of  rolls  do  uot  give  tli-  ■  '  '  i«rK 
but  rather  of  circular,  oval,  and  irregular  ma«iefi  not  ia  din  snth 

each  other.  Between  thuse  cylinders  i»  n  tibrou:^  tissue  lK.'ariii<;  aboziduU 
vessels  for  the  nutrition  of  the  nun-vnscular  epithelium.  This  fibrous  ciMoe 
is  more  or  less  infiltmte<l  with  small  round  cells  iu  proportion  to  ihe  n^>id((j 
of  the  growth  of  the  tumour.     It  will  be  st-en  from  the  above  d.>  ■  ihi 

the  structure  of  n  ajuamons  curninoma,  although  dilVeriug  in  d-    .  the 

main  similar  to  that  of  glanduhir  carcinoma :  that  is  to  say,  citllii  of  au  qii- 


Klg.  .iW'*.— th(iMiniiui  Cun-ihuiiMor  Anuit<4i>ilUiii.X    t^liuni  the  l>*l;ukjir]itjrU(Uiii(tt'>wu  into 
tlMti*-,  wMcli  u  InfiltnttMl  wttli  honXi  mmul  rt-llii ;  ftmr  irlttUm  bi«  (weit.    Th« 
I'Dilialtl)'  fyllii'Im  cnt  n)>ii«|Uf  ly. 


thelial  type,  imbedded  in  sjiaces  in  a  fibrous  stroma,  whicli  freely  oommtinioite 
with  each  other  (Fig.  39f;). 

As  in  normal  squamous  epithelium  covering  a  papilla  of  tlie  skin,  (he  odh 
next  to  the  librons  and  vascular  tissue  are  softer  and  rounder  in  fona  Umb 
those  of  greater  m:e.  In  the  centre  of  the  terminal  jMtrtion  ^f  a  cylinder  of 
cells  or  in  a  branching  process  fp>m  it,  the  epithelium  i*fteu  lKi*omtt  flatteDed 
by  pressure,  and  arranged  circnlarly  »:i  as  to  form  a  globe  (epithettal  ncaK> 
epithelial  pearl).  These  nest-like  formations  are  prodooed.  accxtrdiog  to 
Virchow,  Viy  the  remarkable  tendency  to  endogenous  cell-growth  eibibifcd  ht 
Bome  of  the  central  colU.  and  the  developnvnt  of  large  "bro*.d-«fiacr*"  wilhift 
them.  Tlie  pres^nrc  pnulufed  by  this  fDrmatiou  of  hnHKl-»tpiic<«.  and  the 
rndngemnis  cell-growth  aec<>mpanviug  It,  tMvuse  the  marginal  ivIIh  U\  beoooM 
llattcned  and  to  take  on  a  ci>neeutric  arrangement.  IV^ssibly  those  glokiCN  may 
be  formed  in  b<ith  ways  :  bnt  the  api^tearance  nsiially  presented  by  thtHn  nihcr 
AOggesls  the  former  than  tlic  latter  process,  as  the  central  jitru  are  BMit 
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ixgiis  of  acxivt?  irrow 
formed  iii  simple  warty  growths^  and  must  thorefore  not 
be  cousidertd  dia|t^n<.«tic  of  epithelioma.  The  fully  formed  cells  often  pa'sent 
beauLJfally  serrated  edgea,  the  serrations  of  one  joining  those  i>f  its  uci^'hbonrs. 
ThiB  is  well  shown  in  Fiz.  j)l)7,  taken  from  a  small  cpiiheliomiiof  the  uriuH  which 
I  removed  from  a  middle-ajred  man.  The  individual  cells  ^if  an  cpicheIioiua»  as 
obtained  by  scraping,  differ  but  little  from  the  healthy  scaly  epithelium  tluiC 
may  be  got  from  the  mucous  membrane  of  the  cheek  or  lip.  They  are  often 
larger,  and  gometimes  contain  more  than  one  nucleus.  In  the  older  ports  of 
the  growth,  they  are  usually  filled  with  fat  f,TanuIcs.  When  an  epithehoma 
has  underpTone  ulceration,  the  surface  is  fre<|uently  covered  with  jirominont 
masses  like  lari;e  ^rranulations,  and  the  diagnosis  of  the  nature  of  the  gn>wth 
can  often  be  made  by  removinir  one  of  them  and  sabmittiug  it  to  microscopic 
examination.  If  in  n  simple  nicer  the 
skin  l»e  completely  destroyed,  epithelium 
is  never  found  except  at  the  margins;  in 
au  epitheliomaLous  ulcer,  on  the  contniry, 
it  is  fonnd  at  every  part  of  the  ulcerating; 
surface.  The  rcsseU  of  (rpitheliomu  are 
abundant,  but  not  so  plentiful  as  tho<ie 
of  scirrhns  or  encephaloid.  As  to  the 
relation  of  the  growths  to  the  iympftatUs^ 
there  is  mime  difTerence  of  opinitm. 
ThiefK^h  antl  Waldeyer  In-'lieve  that  ihey 
have  demonstrated  a  lymphatic  endothe- 
Hnm  coverinir  the  cylinders  of  cells,  and 
consequently  are  of  opinion  that  the  epi- 
thelium is  actually  within  lymph-spaces. 
The  anastomosis  between  the  cancer 
cylinders  is  said  exactly  to  resemble  that 
normally  seen  between  tfie  lyniph^paces. 
The     secondary    tamoure    present     the 

same  general  characteristics  a^i  the  primary  growth,  but  they  are  nsnnlly 
softer.  The  cells  are  sometimes  thicker  and  less  distinctly  M|namous,  hut 
most  commonly  their  type  is  easily  reoogniiuid.  Epithelial  nests  are  always 
leas  abundunt  and  stMuecimes  wantincf. 

The  mode  of  growth  of  si|uamous  carcinoma  can  often  be  obsen'ed  without 
difficulty.  If,  for  instance,  a  small  warty  epithelioma  from  the  lip  be  removf<] 
in  an  early  stage  and  examined  microscopically,  it  will  kn*  found  to  be  comjoecd 
of  hypcrtrophied  papilla;  covered  with  an  exuberant  gruwtli  of  scaly  epithelium. 
The  papilla*  increase  in  size  a?  tho  centre  of  the  irntwth  is  approached.  The 
cutis  vera  beneath  the  larjrc  papilliu  and  the  papillne  themselves  aiv  infiltrated 
with  small  round  cells.  In  the  cinnirafercntial  |Mirta  nf  the  jjrowth  the 
cpitlietium  will  be  fuund  to  be  entirely  superticiul,  but  in  the  cenLml  {lart', 
between  two  or  more  papilhu,  a  prot^'ess  of  epithelium  cells  will  be  Si'en  forcin*r 
itself  intf»  Uie  cutis  vera,  which  is  very  abundantly  infilLratrd  iit  that  spot 
with  fmuill  round  cells.  Sti  long  as  the  epithelium  is  all  sujHTficial,  the  growth 
cannot  be  said  to  l»e  nudignunt,  and  would  l*e  classed  os  a  simple  wnrt : 
whenever  the  epithelium  cells  cau  be  seen  Imnftiug  through  between  the 
pftpilld!  and  extending  into  the  tissues  beneath,  the  growth  is  undoublet^ly 
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cancerona.     The  scaly  tongue  undergoing'  conversion  into  cp».lK*li'>ruft  HB 
offers  n  favourable  opportunity  of  obwrving  the  same  prooess. 

Diognoaifl. — The  (iittgnoais  of  squamous  carcinoma  from  the  otlicr  fortoi 
of  cttucer  is  usually  easy.  The  principal  points  that  should  guide  the  Sorgeoa 
are:  I.  The  invariable  occurrence  uf  growth  on  a  mucoua  or  cnLaneoui 
surface.  2.  Its  early  ulceration — often  almost  from  the  very  coinmcoocmentj 
ri.  The  rapidity  with  which  ulceration  follows  on  the  new  growth.  4-  Tbi 
origin  of  the  discaw  from  some  evident  source  of  cxtenial  irrilatioo.  h,  Tb« 
absence  of  all  evidence  of  contamination  of  internal  orijans. 

The  Prognosis  of  squamous  carcinoma  is  more  favourable  tb&n  that  of 
glandular  varieties.     Its  superficial  origin  makes  it  possible  for  the  Sargvoi 
to  rccop^iz**.  it  early  and  n^move  it  before  the  glands  ure  aflecti-'^i,  and 
after  glandular  enlargomoiit   has  takon   place  there  is   hope  of  compietel, 
eradicating  the  disease  by  removing  the  affected  gloiuii. 

Recurrence  affcer  B.emovaJ  takes  place  in  squamous  aA  in  glaudular 
cancer  in  the  scar  or  its  immediate  neighboDrhood,  and  in  the  lympbatie 
glands,  and  in  these  situations  is  tluc  to  the  same  pathologictd  oondiliaofc 
Distant  i*ecurrcnce  is,  as  before  stated,  less  common,  but  when  it  does  take 
place  it  is  dne,  aa  in  other  forms,  to  dissemination  of  canu'er  element*  thjYiQgb- 
out  the  body.  In  one  case  in  which  I  removed  an  epithelioma  of  the  ton^ 
recurrence  took  place  in  one  of  the  toes  and  in  the  Inng  after  a  Ufise 
nearly  two  years. 

Epithelioma,  however,  proficnts  the  peculiarity  of  re-apjx^aring  m  so 
cases  in  the  ncighbonrhood  of  the  primary  gntwth  and  yet  not  in  coo 
with  it.  In  these  cases  it  would  appear  as  if  there  was  a  tendency  to 
disease  in  the  particular  region  of  the  body.  Thus  I  have  seen  afuir  tbt 
removal  of  an  epithelioma  of  the  lip  on  one  side^  a  similar  growth  apfiear 
inside  the  month  on  the  other  side.  The  interval  between  the  appearance  1/ 
the  growth  is  usually  longer  than  in  genuine  recurrence.  Thus,  in  the  «» 
above  mentioned,  three  or  four  years  elnjispd  between  the  removal  of  the 
epithelioma  on  the  left  side  of  the  lower  lip  and  the  appearance  of  that  iosidr 
the  right  cheek. 

It  would  appear  aa  if  epithelioma  were  sometimes  capable  of  truDsphuitation 
or  of  iuoculatiuu  so  us  thus  to  be  [ocully  multiplied.  1  have  soon  an  epithe- 
lioma of  one  labium  apparently  Inoculate  an  abrasion  on  the  op^jositc  onv 
where  a  fresh  centre  of  disease  developed,  and  an  epithelioma  of  ti»f 
tongue  infect  the  lower  jaw  through  the  contiguous  alveolns  of  a  km 
tooth. 

it.  Columnar  Carcixoma  on  Columnar  EpiTHKLroxA. — Thi*  form  of 
tumour  has  frequently  been  called  "adenoid  cancer,"  but  l-lie  t<Tm  ''odimiBtf 
carcinoma"  is  le£s  likely  to  lead  to  confusion  and  more  correctly  exprenes  tht 
nature  of  the  growth.  It  occurs  or  a  nde  at  the  same  age  and  ondcr 
the  same  conditions  as  s(|uamou8  carcinoma.  It  is  confined  to  Ciio*e 
which  are  natumlly  covered  by  columnar  epithelinm,  and  forms  tbe 
common  tumour  of  the  pylorus  and  intestine,  including  Uie  Itiotutu.  Doril^ 
the  ten  years  1871  to  IHHo,  there  were  admitted  into  the  surgical  wards  i 
University  College  Hospital  twenty-five  cases  of  cancer  of  the  recinm  dcacribed 
as  columnar  epithelioma,  and  nine  in  which  the  form  of  cancer  la  sot  efeari; 
stated,  which  were  probably  of  the  same  variety.  Four  caaea  are  reconUd  u 
having  been  met  with  in  the  sigmoid  flexure  and  one  io  the  antninL    It  ii 
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met  nith  also  in  the  uterus,  ovary,  and  gall-bladder,  and,  in  rare  caflOBi  in  the 
bre;ist,  sprin^'ing  fmm  the  lar;:er  ducts. 

App«&rance  and  Progress. — A  columnar  carcinoma  bears  the  aame 
relation  to  the  papilloma  uf  the  intestine  that  the  squamous  cnrciuomu  docs 
to  the  common  wart  on  tlie  Rkin.  A  simple  papilloma  as  it  increases  in  siac 
keeps  its  saperficiul  char.icter,  and  becomes  in  most  cases  pedunculated  and 
shows  little  teudeucy  to  ulcerate.  A  columnar  carcinoma  spreads  widely  with 
a  Bomewhat  firm  flesliy  base.  Its  surface  remains  papillary  at  the  circum- 
ference, but  soon  ulcerates  in  the  central  j)arts,  l>ecomiuu:  rugjred  and  irregular, 
and  bleeding  readily  and  abuudantly.  The  growth  extends  tliroogh  the  whole 
thickness  of  the  gut,  and  may  implicate  neighbouring  viscera.  Columnar 
caroinoma  shows  a  much  lower  degree  of  malignancy  than  squamous  ciirciiiorua. 
It  grows  as  a  rule  slowly,  and  freijuently  does  not  afiect  the  lymphatic  glands 


VSg.  SM.— Oolqnmr  Ctrctnninii  of  Tniniiverfit  Colon  (i^s  Maxu.),  One  tiiW  U  cil  obltQQeljr,  tbfl  otlMfi 
tfaoamwily  ;  llin  ■•|iiUir)lnm  ia  irrwitbu-  In  aliaiie  anil  si»,  ind  1*  conwitiuiesArtsiigctf  In  ouif*  UuBiUf 
Iftjrw.    Tbr  ilruoui  t»  nbi\)ii>,  c«nu)nir(4f  «m*n  roaj»«l  ccUs. 


till  a  late  period  of  the  case-  Visceral  recnrrene^s  are  rare,  and  arc  met  with 
chiefly  in  the  liver. 

Death  ci>ramoDly  takes  place  fh)ui  the  local  disease,  cither  from  cxhanstion 
from  the  discliarge  and  loss  of  blood  or  from  ubetruction  of  tlie  bowel  or 
pylorus. 

Structure. — A  section  of  such  a  growth  (Fig.  398)  shows  it  to  be  composed 
of  tubes  lined  with  columnar  epithelium,  bound  together  by  a  delicate  con- 
nective tissue,  more  or  less  infiltrated  with  small  round  cells.  The  tul>eft 
resemble  gigantic  crypts  of  Lieberkiibn.  By  the  microscf.)pe  alone  it  is  not 
always  easy  to  distinguish  these  tumours  from  simple  papillomata  iM^vered 
with  cx>Iumnar  epithelium,  in  which  the  bnfies  of  the  papilla*  on  section  give 
tlje  appearance  »if  lulK-fi.  The  irregularity  of  the  structure  and  ihe  groator  cell- 
iuKltration  of  tiie  coimective  tissue  would  lead  to  a  suspicion  of  mulignancy. 
If  the  base  be  cxainineil  aud  the  profier  structure  of  the  tumour  l>e  found  im- 
plicnting  the  muscular  coat  or  extendiug  to  neighbouring  ^xirtf,  tt^  maligmmt 
natnn:  is  placed  beyond  a  doubt. 

The  secondary  growths  met  with  in  the  glands  and  Uver  maintain  the 
characteristic  features  of  the  primary  tumour,  so  tliai  a  listiue,  looking  like 
crypts  of  Lielwrkiihn  irregularly  massed  together,  may  be  found  in  the  lym- 
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canoerons.    The  Bcnly  tongue  undergoing  conversion  into  epitbelii 
offers  a  favoumble  <.pportunity  of  observing  the  snnie  process. 

Diagnosis. — The  diagnosis  of  sqnnmous  carcinoma  from  the  olh«r 
of  cancer  ia  usually  easy.  The  principal  points  that  should  guide  the  8m|w> 
are :  1.  The  invariable  occurrence  of  growth  on  a  muooni  or  caUDaooi 
surface.  2.  Its  early  nlceration—often  almost  from  the  very  ci>mmeiicenienL 
H.  The  rapidity  with  which  ulceration  follows  on  the  new  prowtb,  4.  TH 
origin  of  the  disease  from  some  evident  source  of  externa)  irritutioo.  fr«  Tbe 
absence  of  all  evidence  of  contamination  of  internal  organs. 

Tbe  Prognosis  of  squamous  carcinoma  is  more  favoumble  than  that  of  lI»c 
glandular  varieties.  Its  fiujjerficial  origin  makes  it  possible  for  iha  Sufj^nm 
to  rocognizn  it  early  and  n^move  it  l)efore  the  glands  are  aflivii**!,  nod  cvta 
after  glandular  enlargement  has  taken  place  there  is  hope  of  oomjfM^ 
eradicating  tlif  disease  by  removing  the  affected  glands. 

Recnrrezice  after  Removal  takes  place  in  squamous  aa  in  gla&dakr 
cancer  in  the  scar  or  its  immediate  neighbourhood,  and  in  the  IjmpliaOt 
glands,  and  in  these  situations  is  due  to  the  same  pathological  conditicet. 
Distant  recurrence  is,  as  before  stated,  less  common,  hut  when  it  doc«  Uk* 
place  it  is  due,  as  in  otlier  forms,  to  dissemination  of  cancer  elemenla  thraog^ 
out  the  body.  In  one  case  in  which  I  removed  an  epithelioma  of  the  too^ 
recurrence  took  place  in  one  of  the  toes  and  in  the  lung  after  a  lapn  d 
nearly  two  years. 

Epithelioma,  however,  presents  the  peculiarity  of  re-apjx»aring  in  aone  HR 
cases  in  the  neighljourhood  of  the  jirimary  growth  and  yet  not  in  coDDnrtM 
with  it.  In  the^e  cases  it  would  appear  as  if  there  was  a  tendency  to  Ik 
disease  in  the  paiticular  region  of  the  borly.  Thus  I  have  ae«n  after  tk 
removnl  of  an  epithelioma  of  the  lip  on  one  side,  a  similar  grotstli  app*^ 
inside  the  mouth  on  the  other  side.  The  interval  between  the  appoaraoee  rf 
the  growth  is  xisually  longer  than  in  genuine  recurrence.  Thus,  in  ibc  a* 
above  mentioned,  three  or  four  years  elapsed  between  the  removal  of  ;k 
epithelioma  on  the  left  side  of  the  lower  lip  and  the  ap[)CAmnc*e  of  that  iaydr 
the  right  cheek. 

It  would  appear  as  if  epithelioma  wei'e  sometimes  capable  of  transpUatetw 
or  of  iuocuiation  so  as  thus  to  be  locally  multiplied.  1  have  seen  an  epHfat- 
tioma  of  one  labium  apparently  inc^culate  nn  abrasion  on  the  oppoate  ov 
where  a  fresh  centre  of  disease  developed^  and  an  epithelioma  d  IW 
tongue  infect  the  lower  jaw  through  the  contiguous  alvoolna  of  a  Ickk 
tooth. 

8.  Columnar  Cakcisoma  or  CotiUsixAR  Eimthrlioma. — Thia  fans  flf 
tumnur  has  frequently  been  called  "adenoid  cancer,"  but  the  t«jrm  ''oollUDBtf 
carcinoma"  is  less  likely  to  lead  to  coofusiou  and  more  correctly  cxpreamtb 
nature  of  ttie  growth.  It  occurs  as  a  rule  at  the  same  age  and  under  m«c^ 
the  same  conditions  aa  squamous  carcinoma.     It  is  confinc<d  to    '  jh^ 

which  are  naturally  covered  by  columnar  epithelium,  and  fo.  :n.e 

common  tumour  of  the  pylorus  and  intcfitino,  including  the  Tootttin.  l^un^f 
the  ten  years  1871  to  IHSO,  thei*c  wure  admitted  h\U\  the  sarpcat  varlt  of 
University  College  Hospital  twenty-five  <'ii^t&  of  cancer  of  the  reel  am  dc*:" 
as  colunmnr  epithelioma,  nnd  nine  in  which  the  form  of  cancer  ia  noC  dgmx-i 
stated,  whicli  were  prttbahly  of  the  same  variety.  Fonr  caaes  are  rooordeil  •* 
having  been  met  with  in  the  sigmoid  flexure  and  one  in  the  aatnim.    h  is 
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met  with  also  in  the  uturu^.  ovary,  and  trail- bladder,  and,  in  rare  cases,  in  the 
breast,  sprinping  from  the  larjrcr  ducts. 

Appear&nce  and  Progrcsa. — A  columnar  carcinoma  boars  the  same 
relation  to  the  papilloma  uf  the  Intestine  that  the  sqnamous  cartMrtoaia  does 
to  the  common  wart  ou  the  skin.  A  simple  papilloma  as  it  iiicreiigen  in  si£C 
keeps  its  superficial  charikcter,  and  becomes  in  most  cases  pedunculated  and 
shows  little  tendency  to  nlcerate.  A  columnar  carcinoma  Hprends  widely  with 
a  somewhat  firm  tleshy  base.  Its  surface  remuins  papillary  at  the  circum- 
ference, bat  soon  ulcerates  in  the  central  parts,  bccomina;  ru^'jred  and  irrei;ular, 
and  bleediuL?  readily  and  abundantly.  The  growth  exteudtt  through  the  whole 
thickness  of  the  gut,  and  may  implicate  neighbouring  vtsceni.  i*ulnmnar 
carcinoma  shows  a  mach  lower  degree  of  malignancy  than  sqnamous  cjirciuoma. 
It  grows  as  a  rule  slowly,  and  frc«juently  does  not  aOcct  the  lympliatic  glands 


VIK.  IM.— Colli moU'  CftrclMnnia  of  Tnin«veT«L>  Ctil<^u  0^^  iIIjiiii  ).  On^  tuh*  la  rat  obUiiady.  Um  uIIutn 
(fmiMverMsljr ;  thn  fHtlipltiim  I*  inv^ulu  Id  sImiw  abil  uat,  and  l>  aouiwtluiM  KrnD«<*tl  In  more  tiuaoiie 
kjrtf.     TIm  «tlvciM  »  Ubn.iua,  i-ualaltitiic  »iimll  roiuiU  c«lt>< 
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till  H  late  period  of  the  cMe.    YinerBl  recurrences  are  rare,  and  are  met  with 
chiefly  in  the  liver. 

Death  commonly  takes  place  from  the  local  diseafic,  either  from  exhaustion 
from  the  discharge  and  loss  of  blood  or  from  obetruction  of  the  bowel  or 
pyloruH. 

Straoinre. — A  section  of  such  a  growtli  (Fig.  398)  shows  it  to  be  com]>osed 
of  tubes  lined  with  colummir  epithelium,  bound  together  by  a  delicate  eon- 
xiectivc  tissue,  more  or  less  intiltrated  with  gmall  round  cells.  The  tubes 
resemble  gigantic  crypts  of  Lieberkiihn.  By  the  micruscope  alone  it  is  not 
always  easy  to  distiii^'uish  thotte  tumours  from  simple  papilloiuata  covered 
with  columnar  epitheUum,  in  which  the  bases  of  the  papillte  on  strticm  give 
Uie  ap|>earauce  of  tnbea.  The  irregularity  of  the  stmcture  and  the  girater  cell- 
intiltration  of  the  connective  tiRsac  would  lead  to  a  suspicion  of  malignancy. 
If  the  biisi*  be  examined  and  the  proper  strnctnre  of  the  tumour  be  found  im- 
plicating the  muscular  coitt  nt  extending  to  neighbouring  ]>arts.  its  malignant 
nature  is  placed  beyond  a  doubt. 

secondary  growths  met  with  in  the  glands  and  liver  maintjiin   the 
Ktic  feiilua-s  of  the  primary  tumour,  so  that  a  tissue,  lo4>king  like 
cry]>t#  of  Liek'rkiihn  irregularly  msesed  together,  may  be  found  in  the  lym- 
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phatir  >zlands  or  in  the  liver.     la  the  Ijrinphntic  glands  of  the  gruin  dB| 
tuni<tur8  maj  break  down  and  ulcerate,  as  iu  g<^uamons  carcinomm.  T 

Diagnosis. — The  diagnosis  of  the  nature  ol"  the  growth  can  bo  nuide  onlif 
when  ii  is  situated  in  the  rectum.     It  is  then  often  possible  to  remove  a  em»lU 
[wrtion  for  microscopic  examination.  1 

The  PrognoBis  ia  always  vorv  (jravn  on  account  of  the  ftitdatioD  in  whidi 
the  tumour  fonns.  Limited  j^rowths  may  be  safely  removed  frum  the  reotonif 
and  lately  such  tumours  have  been  excised  lioth  from  the  colrjn  and  pylorv. 
tlie  parts  Wliii:  united  bv  suture  of  the  intestiue. 

Other  Forms  of  Cancer  weix-  formerly  described*  the  chief  of  which  wet 
Osteoid  Cancer  and  Melanotic  Cancer.  Osteoid  Cancer  was  the  name  jriTW 
lo  tiie  tumour  now  known  as  Osteoid  or  Ossifying  Sar<*oma  (nee  p.  I*»4it»i 
The  jfTowths  formerly  described  as  Melanotic  Cancer  are  also  now  cl 
with  the  Earcomata.  It  is  poFsible  that  there  may  be  a  pi^rmented  form 
squamous  carcinoma,  but  if  such  a  tumour  does  exist  it  must  be  of  ^rvax  nmly.j 

TiiKATMKNT  OF  Can'ckr. — The  treatment  of  cancer  will  necessarily  l»e  in  »| 
frreat  nietisure  dependent  on  the  view  that  is  taken  of  its  origin.  The  oonsb- 
tutionalifits  would  naturally  endeavour  to  discover  some  method  of  previ*Dtin|j 
the  development  of  or  of  eradicating  that  l)lood-poison,  or  that  gen* 
tendency  which  they  suppose  to  underlie  the  local  afTeoiion.  lljey  nfo 
necessarily  discard  operation  as  being  not  only  useless,  Imi  erroneotw  ui 
principle — as  erroneous  as  it  would  be  to  amputate  the  foot  to  cure  the  p»aL 
The  local i»t,s,  on  the  other  hand,  necessarily  rely  on  the  removal  of 
primary  local  disease  at  as  early  a  period  as  possible,  as  the  unly  means 
preventing  secondary  growths  and  coustitutionnl  infection.  Hence  the 
cussion  Jifi  to  the  origin  of  cancer  has  a  most  injp<trt»nt  pnutnul  Ijcann^t 
the  treatment  of  the  disease.  All  Curative  Conatitatxoaai  Trea.1 
certainly  useless*,  no  constitutional  remedies  appearing  to  exercise  any 
iuflnence  on  the  disease.  I  am  itot  acijuaintcil  with  any  case  of  cancer,  dikr 
from  my  own  observations,  from  conversation  with  other  Sarpeonn,  or  fna 
pablished  statements,  that  attbrds  satisfactoi^  evidence  of  cure  by  an  intcmi 
remedy.  It  is  true  that  many  so-ctilled  cases  of  cancer  have,  at  various  tiao. 
I>een  stated  to  have  been  cured  by  different  medicines  ;  but  it  most  he  bone 
in  mind  tliat,  at  one  time,  almost  all  hanl  chronic  tumouni  vrens 
*' scirrhouB,"  and  many  intractable  ulcers  "  cancers  T'  mistakes  whid) 
sometimes  unavoidably  committed,  even  with  the  improve*!  means  of  Ai 
that  wc  at  present  possess.  Not  one  of  the  many  remeditts  that  haw 
vaonted  as  being  s|te(.'ific  in  this  disease,  and  by  which  cures  have  becii 
to  have  been  efiected,  has  obtained  the  confidence  of  the  psv»fesnQa«  tt 
itas,  on  further  trial,  corresponded  iu  its  efl'ccts  to  the  statements  of  the* 
who  introduced  it.  I  therefore  think  it  but  waste  nf  time  to  dt«css  khr 
supposed  benefit  to  be  derived  from  hemlock,  sanguinaria,  oottdunuigQ^  ChM 
turpentine,  iron,  araenic,  ioiliue,  cod-iiver  oil,  or  lemon-juici*.  in  thf*  tms<uiciil 
of  cancer.  But  thoui^'h  curative  treatment  cau  ePect  nothiui;,  lutM^liBuyW 
done  by  projwr  PaUutUve  Treatment  towards  retunling  the  progrea  of  ih* 
cases  that  do  not  admit  of  operation.  With  this  view,  the  dirt  shiioU  l« 
mild,  nutritious,  easy  of  digestion,  unstimulating,  and  Hufficient  to  sup^rt  itw 
strength  under  the  wearing  influenrr  of  pain  and  disi-ihargt  ;  «'■  jiar*' 

tions  of  opium,  conium.  and  hyoscyamus,  must  W  freely  admin  - 
to  relieve  the  patient *s  saQerings,  and  to  procure  rest. 
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The  Local  Me&na  arc  those  upon  which  Uic  Surireon  jusily  plaoa  the 
chief  reliance.  The  Palliativo  Local  Treatment  consisLs  in  the  oae 
of  means  calculated  to  retard  the  gi-(>\vth  i»r  tlie  tuiiKiur,  lo  leaaen  the  pain 
atteinJing  it,  and  to  remove  the  fuMor  that  arises  if  ii  be  ulcerated.  It  ia 
imjKirtunL  to  remember  that  the  rapidity  nf  the  srowth  and  the  pain  will 
usually  1h!  increased  Ity  anything  that  causes  ]iy|>enumia  of  the  part.  All 
irritating  applications  such  as  tincture  uf  iodine  must  therefore  be  avoided; 
they  only  hasten  the  ^owth  of  the  tumour  and  the  implirotion  of  the  skin. 
If  the  tumour  be  painful,  and  the  skin  covering  it  still  nnljR>ken,  pa-at  relief 
maybe  obtained  hy  the  appliciition  of  belladonna  pln^ter^.  In  6<  f  me  cases  1 
hftTe  found  powderetl  conium,  spread  on  cottim-waddii)^,  nsoful  in  the  same 
WBy,  As  it  is  of  importance  to  prevent,  as  louff  as  poesible,  any  breach  of 
Bnrface,  the  applioktion  of  thene  Kedative  plasters  and  [>ow(lf rs  shtaild  be  perse- 
vered in  with  tJie  view  of  aupjwrtinf;  the  interment.  The  local  ajtpliratiou 
of  ice  was  reeommended  by  .1.  Arnott ;  bat  there  is  no  evidence  tn  sliow 
that  it  is  of  any  real  service.  When  the  tumoiu'  ib  ulcerated,  the  f<.Ptor  most 
lie  diminished  by  the  applicatiim  of  weak  solutions  of  carbolic  acid,  chloride 
of  sine,  chloralum,  or  permanganate  of  }>otash,  to  which  cocaine  or  opiates 
may  advanta;;eou8ly  be  added  with  a  view  of  lessening  the  \a\\\.  Thymol 
and  meuthol  both  prevent  decomposition  and  allay  |»ain.  Iodoform  eprinkled 
4)ver  the  niccratinj:  surface  will  often  be  fuuud  to  diuiiuish  both  the  fojtur  and 
the  |>ain.  If  the  smell  of  the  iodoform  is  unpleasant  to  the  patient,  an  ointment 
may  l»c  used  composed  of  iodoform  5j,  eucalyptujs  oil  ^j,  paraffin  and  vaseline 
a  a  5iiaa.  This  may  be  applied  on  a  piece  of  muslin  and  tlie  parts  covered 
with  a  sheet  "»f  salicylic  wool.  Vou  Moseti^r-Moorhof  has  recordal  cases  of 
extensive  malignant  disea^^e  iu  which  shrinkage  of  the  growth  has  followed  the 
local  application  of  methyl-violet.  A  1  in  5oo  solution  was  used  and  fn.'queuc 
injections  of  from  :^  to  •»  gi-umiuusof  the  solution  made  into  the  diseased  tiasoea. 

The  Curative  Local  Treatment  of  cancer  consists  in  a  free  removal  of 
the  tumour,  to^ruther  with  such  a  margin  of  the  surrounding  tissues  as  is  likely 
to  he  already  in  process  nf  invasion. 

Before  prf>cceding  however  to  consider  the  methtKls  now  usually  employ*^ 
for  this  purpose,  it  is  necessary  to  «iy  a  few  words  regarding  two  methods 
which  were  fonuerly  a*commended,  viz.,  the  use  of  eaustics*  and  compresaion. 

The  employment  t»f  cauMicg  fur  the  destruction  of  cancers  has,  in  all  ages  and 
countries,  Wn  rcsnrted  to  by  empirics,  who  profess  to  remove  tumours  of  % 
nmlignuut  nature,  by  secret  remedies,  lees  piiinful  and  more  eflcctual  than  the 
knife.  In  this  country  they  have  never  enjoyed  any  very  extended  n.'puUtion; 
nnd  now  that  anaesthetics  have  removed  the  puin  of  an  operation  and  and* 
Kcptic  treatment  has  reduced  it«  dangenn  to  a  minimum,  it  is  very  rarely  that 
the  Surgeon  is  justified  in  nsing  theni.  Of  the  very  numerous  cauaiic 
BObstuntTS  which  have  lieen  employwl  the  f*illowing  may  Ik-  mentioniM]  :— tlie 
conecntrateil  minenil  a^Tids,  especmlty  (he  fuming  nilrif  and  anhydrous 
anlphnric  acids  ;  caut<t)c  alkalies,  especially  jwtush  and  lime,  either  utoup  or  in 
combination  in  the  form  i^f  Vienna  paste:  certain  niinenvl  salts,  sueh  as  the 
chlorides  of  antimony  and  zinc,  the  acid  nitrate  of  mercury,  sulphate  of  zinc, 
and  nrsenious  acid. 

At  the  present  day  caustics  an^  ooouionfttly  useAil  in  ibe  tn^tment  of 
certain  forms  of  carcinoma  iu  which  the  complete  removal  of  the  growth  by 
o]>eration  is  inipitsaible.    Thus  in  some  cases  of  cancer  of  the  JRa*s  in  which 
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the  dfseaee  is  found  to  have  extended  too  far  to  nllow  of  ita  ooraplet^  *xcWon, 
caustics  may  with  advanta^  be  applied  when  tlie  nt'ces8il)le  part  of  tho  grovfth 
lias  Veen  removed.  For  this  purpose  the  most  c-ttirient  material  is  a  paat*- 
oontaining  one  port  of  chloride  of  zinc  to  four  parts  of  flour,  moistened  with 
a  little  water,  to  which  one-twentieth  part  of  extract  of  opinm  may  be  added 
to  diniinifih  pain. 

A'^rain,  in  certain  forms  of  fiingatinf;  carcinoma  of  the  cervix  nteri  tcmpormry 
relief  may  be  afforded  by  fi-eely  scraping  the  growth  and  then  applyiuj^  a 
str()n£  solution  of  chloride  of  zinc. 

Cotnj*remon  is  a  plan  that  was  at  one  time  preatly  extolled  and  at  ant^'ther 
mnch  depreciated,  and  may  now  be  said  to  be  of  merely  historical  iotcrcAt.  U 
was  fully  tried  at  the  Middlesex  Hospiul,  by  Young,  more  than  sixty  y*tan 
ago.  and  unfnvonrnbly  reported  upon  by  Cliarles  Bell  at  that  time  :  it 
consequently  fell  into  diauRc  in  this  country,  but  wbk  revived  by  Kccamicr  in 
France,  and  employed  largely  by  him.  Although  ho  published  a  favonrable 
account  of  this  practice,  it  made  but  little  progress  amongst  French  siu^tns  i 
the  only  one  who  seems  to  have  used  it  to  any  extent  being  Tauchou.  who 
employed  a  peculiar  topical  medication  conjoined  with  it.  In  this  <'<>untrr 
the  practice  fell  into  complete  oblivion,  until  J.  Aniott  invented  a  mode  of 
employinj^  pressure  by  means  of  an  elastic  air-cushion  ;  after  which  time  it 
was  often  employed,  but  with  no  real  success  as  a  means  of  cure. 

I  have  employed  all  the  different  plans,  but  have  never  found  permanent 
advantage  from  any  of  them. 

That  induHited  masses  in  the  mamma  have  disappeared  under  this  troatmcnt 
cannot  l>e  denied.  Wulshe  records  snch  a  case  in  his  Trmit^n  on  Ctwctr^  but 
the  well  known  difficulty  of  diagnosing  a  chronically  inflamed  lobule,  whirii 
wonld  probably  be  abs*>rlied  under  pi^ssure,  from  a  small  cancer,  makea  tbcM 
few  isoliiled  cases  of  no  value  when  we  contrast  them  with  tlie  large  numbw 
of  failures  in  undoubtedly  cancerous  growths. 

Excision. — With  regard  to  the  question  of  removing  cancers  1  ife, 

a  din'ort-nce  of  opinion  neccsparily  exists  between  the  constitution)!.; -  ibe 

locfllistA,  the  fonner  h<ilding  the  view  that  however  couiplctely  the  prin^ary 
disease  be  removed  recurrence  is  almost  inevitable,  and  the  latter,  that  if  the 
Surffpon  can  only  get  tbe  case  early  enough  and  remove  the  diseaaed  parta 
sufficiently  >videly  a  cure  may  be  effected.  That  recurrence  after  remo\-al 
is  the  rule  cannot  be  denied.  Astley  Cooper  stated  that  in  oeily  nine  or 
ten  cases  out  of  a  hundred  did  the  disease  not  return  in  three  years  : 
Benjamin  Brodie  found  that  it  generally  proved  fatal  in  two  or  three 
years  after  the  operation,  and  Paget  has  expressed  the  same  opioion. 
Since  ann?sthetii?s  liave  made  it  possible  to  spend  a  longer  time  over  the 
o|)eration,  and  antiseptic  treatment  has  removed  the  fear  of  laege  wounds, 
many  Sur^'cons  have  advocate<l  a  more  free  removal  of  the  affcvted  {iart«  than 
was  formerly  practicable.  Thus  Kiister,  Kocher,  and  Mit4..Lcll  Baaka  ba\G 
advised  that  whenever  it  is  practicable  the  nearest  lymphatic  gltndfl  aboakl  be 
ramored  with  the  primary  growth.  Operating  in  this  way  on  manunary 
cancers  with  very  free  removal  of  the  skin  and  extirpivtion  of  tJie  axillary 
j^lunds,  Mitchell  Banks  lifis  obtained  excellent  results.  Out  of  foriy-«x  CMM 
opcmted  on  by  him,  ten  pitients  were  alive  and  free  from  rvcumiooo  a( 
different  peri(xU,  varying  fmm  two  to  ten  years,  after  the  opcnUioo,  and 
in   five   more  no  recurrence  had  taken  plaoe  from  ono  to  two  jflan  aft«r 
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the  opemtion,  KusUt  atutes  that  in  26  per  cent,  of  his  cases  no  recnrrence 
hud  tftken  place  three  years  afler  the  removal  of  the  breast. 

Indeierminin^nstotheadvisAbilityofoperatiD^incasesorwiDcer.sevcralqncs- 
tions  of  prcut  importnnce  present  thcinselves  to  the  consideration  of  the  Surgeon. 
He  has  first  to  consider  whether  the  operation  is  likely  to  rid  his  patient  com- 
pletely of  the  disease  ;  or^  In  the  event  of  its  not  doing  so,  whether  life  may 
not  be  prolong^ed  by  the  removal  of  the  cancerous  tnmonr  ;  or,  lastly,  whether 
the  patient's  guflerin^s  may  not  >»e  much  lessened  by  the  removal  of  the  local 
affection,  although  there  be  no  prospect  of  really  prolon^ng  life. 

The  two  following  questions  will  therefore  present  themselves  to  the  Surgeon 
in  considering  this  subject  : — 

1.  Can  cancer  be  cured,  or,  rather,  completely  extirpated  from  the  system  by 
excision  ? 

That  in  some  cases  a  cancerous  tumour  may  be  removed  with  every  expec- 
tation of  the  jwtient  being  completely  freed  from  the  disease,  cannot,  I  think, 
be  doubted.  Velpeaa  stat^^ni  that  he  had  perfectly  cared  patients  by  the 
removal  of  cancerous  tumours — at  least,  that  no  return  had  taken  place  for 
12,  15,  or  2i>  years  aflcr  extirpation.  The  evidence  of  Brodie  on  this  point  is 
eitremely  valnable.  Writing  in  1 840,  that  eminent  Surgeon  says:  **So  long 
ago  aa  18S2, 1  removed  a  breast  affected  with  a  scirrhous  tumour,  and  the  lady 
is  still  in  gu<jd  health — at  least,  she  was  su  last  year.  Since  the  operation  she 
has  married,  and  liad  children.  Last  year  I  was  called  to  see  a  lady  on 
acooDQt  of  another  complaint,  on  whom  I  performed  the  operation  thirteen 
jean  n^,  and  found  that  she  continued  free  from  the  old  disease  ;  and,  very 
lalcly,  I  have  heard  of  aiiothcr  lady  whose  scirrhous  breast  I  removed  six 
years  ago,  and  who  continues  well,"  The  opinion  of  Fergusson  is  also  very 
positive  on  this  point,  and  he  speaks  in  a  bone  with  which  I  perfectly  agree- 
Hc  says  :  "  Nevertheless,  aa  excision  gives  the  only  chance  of  security — a 
point  on  which  most  parties  seem  to  agree — an  operation  should  always  bo 
resorted  to,  provided  the  knife  can  l>c  carried  beyond  the  supposed  limits  of 
the  disease  ;  and,  moreover,  1  deem  it  one  of  the  duties  of  the  practitioner  to 
urge  the  patient  to  submit  to  such  a  proceeding/*  The  results  obtained  by 
lUnks  and  Kiister  still  further  illustrate  tlie  possibility  of  occasionally 
eradicating  the  disease  by  operation.  In  squamous  and  columnar  cancers  the 
prospects  of  cure  are  very  much  greater  if  the  case  be  taken  in  time. 

2.  If  cajicer  cannot  be  actually  cured  by  excision,  may  not  life  be  prolonged 
and  health  improved  by  an  operation  ? 

I  am  decidedly  of  opinion  that  this  is  possible  :  and  that,  though  a  patient 
may  at  last  Imj  carried  off  by  some  of  tlie  recurrent  forms  of  cancerous  disease, 
health  may  be  improved,  life  may  l»c  prolonged,  and  tunch  satTeriog  may  be 
•pared,  by  a  timely  operation.  It  may  often  bo  observed  that,  after  the 
cancer  has  been  removed,  the  digestion  becomes  stronger  and  the  patient 
gains  flesh  ;  the  colour  of  the  complexion  returns,  and  the  spirits  greatly 
impnjvc,  the  system  being  relieved  fnitm  a  source  of  local  irritation,  and  the  mind 
from  a  cnnse  Dfilisquietiide  that  has  otidermincd  the  general  health  of  the  patient. 

1  think  that  the  introducxion  of  an^'sthetic  agents  into  operative  surgery 
haa  very  materially  affected  the  Itearinga  of  this  important  question.  So  long 
aa  an  operation  was  a  source  of  great  pain,  and  of  much  conseqaeni  anxiety 
and  dread,  a  Surgeon  might  very  pro{>erly  hesitate  to  subject  his  jmcicnt  to 
•evcro  suflering  with  so  doubtful  a  result ;  but  now  that  a  (uitieui  can  be 
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freed  bj  a  painless  procedure  from  a  source  of  great  and  constant  snn^ 
and  suflVring,  the  Surj^eon  may  feel  hinisolf  justified  in  thus 
him  a  few  months  or  years  of  romparativc  case,  thou«;h  be  may  lie 
aware  that,  at  the  expiration  of  that  time,  the  affectinu  may  n'tum. 
will  then  certainly  jtrovo  fatal.  Even  under  these  circuinstanec*,  thr  potient'i 
condition  may  he  much  improved;  for  the  recuiTent  is  frefjucuLly  lees  diAlrci^* 
iug  than  the  primary  disease  ;  since,  as  it  oflen  takes  place  in  iuterual  oifUL 
it  is  not  attended  wiili  the  same  amount  of  local  pain  and  distnn*. 

In  discussing  the  propriety  of  oficrating  in  a  case  of  cancer  the  Sm 
however,  have  little  to  do  with  general  or  abstract  considerations.  It 
serve  htm  little,  in  coming  to  a  conclusion  as  to  the  line  of  pmotice  tbtt 
shiaild  ado]>t,  to  refer  to  the  statistics  of  the  gross  results  of  upeiutioDB*  or  to 
general  comparisons  lietween  the  results  of  coses  that  are  not  operated  upoa | 
and  those  that  are.  The  whole  question  narrows  itself  to  the  {Ktint,  as  to^ 
what  can  best  be  done  in  order  to  jtrolong  the  life  or  relieve  the  vuffeHnf 
of  the  particular  individual  whose  case  is  being  considered.  In  order  to  con* 
to  some  definite  conclusion  on  this,  it  is  necessary  to  cluRHify  the  difTcrenc  «■« 
of  cancer,  and  to  arrange  thom  under  the  heads  of  those  in  which  no  opentioQi 
is  justifiable  ;  those  in  which  the  result  of  any  such  procedure  would  he 
doubtful ;  and  those  in  which  an  opcimion  is  attende<l  with  a  f air  proaped  < 
success.  I 

Most  of  the  following  rules  apply  eijually  to  true  cuncers  and  the  maligiuuit 
sarcomata  formerly  chissed  as  such. 

In  no  case  should  any  operation  be  underUikcn  till  the  liver  has  been  exaniiNd 
by  jiertmssion  and  palpation  and  found  free  from  disease.  If  there  ai«  d« 
sA'mptoms  such  as  cough,  pleuritic  }>ain,  or  ha::nii>ptysis,  it  is  probable  thai  a 
■econdary  tnmour  in  the  lungs,  even  if  prt-sent,  would  be  too  small  to  be  recognivd 
by  any  motho<l  of  physical  examination.  Still  it  is  always  safer  to  examine  ^ 
chest  also.  I  have  seen  a  case  in  which  a  Surgeon  removed  the  uppt-r  ja»  for 
a  tumour  which  turned  out  to  be  a  secondary  scirrhua.  whnn  by  paljiatioD<i 
the  atMiomen  the  primary  tumour  of  the  jiancrea^  and  secondary  mxlalef  in 
the  liver  could  easily  have  been  felt.  I  know  al*o  of  another  cadte  in  whidi 
the  eyeball  was  removed  for  a  melanotic  san.'oma,  when  the  liver  was  <odiei 
with  secondary  growths  which  could  readily  have  been  felt  throu^  t^ 
abdominal  walls.  In  such  cases  r.fH^ration  is  clearly  improper.  The  anuf 
should  al*i  in  every  case  be  examined  fur  albumen  untl  sugar. 

Another  em>r  which  the  Sni^eon  must  endeavour  to  avoid  i«  that  of  mis- 
taking a  secondary  carcinomatotisdeposit  for  the  primary  tumtiur,  UaonKiiffics 
happens  that  the  p^imar^'  tumour  is  small  and  so  situuteil  that  it  cacapei  the 
notice  of  the  patient  and  the  Surgeon,  whilst  one  »jf  the  sctvmdaiy  iSfpaat!] 
may  present  itself  as  a  large  and  conspicuous  growth.  Thus  I  have  known  •] 
case  in  which  amputation  was  jterformed  at  the  shoulder  for  a  tumour  of  liar 
nppt;r  end  of  the  humerus  which  was  believed  to  be  a  primary  sjiri-iyma  of 
booe.  The  microscope,  however,  revealed  ita  carcinoniatouK  natunr^ 
sabfiequent  examination  showed  that  the  tumotir  was  itvr<     '  •■  a  small 

carcinoma  of  the  cervix  uteri  which  had  raasr^l  no  di-finiti*  i  .[itoma. 

1.  C&aea  not  proper  for  Operation. — ia)  It  is  a  rule  in  sur^gery  whidi 
should  never  be  deviated  from,  that  no  operation  should  ever  he  undertaken  lot, 
the  removal  of  a  malignant  growtli,  unieas  the  whole  of  the  touunr  and 
tiaauefl  iufiitrated  by  it  can  be  completely  remored.    It  is  ncoetaarr  t4i 
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Dot  only  the  tuinoiu*  but  the  8nrroundinj»  tisanes  to  Bomc  extent,  even  thoujrh 
apparently  healthy,  {h)  The  ojH'mtion  uu^'ht  never  to  be  f»erforrae<l  in  ca«eii 
in  wliich  several  malii^imnt  tnmoura  exist  in  tlifforent  parts  of  the  Utdy  at  the 
same  time.  Here  the  disease  has  evidently  aftw-ted  the  ctMistitntion.  and 
c&iiunt  be  removed  by  any  series  of  operatitms.  In  those  very  ran*  cases  in 
which  more  than  one  primary  carcinoma  exists  operation  may.  however,  be 
nndertaken  if  there  is  reast^nablc  hope  that  each  tnnionr  can  be  eompleiely 
n-moved.  (r)  If  the  eaohexia  be  stroiifjly  marked,  it  is  useless  to  remove  the 
loeal  olTection,  as  probably  some  secondary  viscenil  tumnur  is  already  forming. 
{d)  If  the  tumour  be  of  ver>"  rapid  »rrowth  and  solK  and  it«  marjrin  very  lU- 
dctined,  it  Las  probably  infected  the  surrouuding  tissues  so  widely  that  it  will 
fpeedily  reappear  in  the  oicairix  if  removed.  (*?)  If  the  whole  of  the  atfccted 
organ  cannot  Ix^  taken  away,  as  a  bone,  or  if  the  skin  ur  mucous  membrano  be 
so  widely  affected  that  it  cannot  be  rcmove<l,  or  if  lymphatic  glands  are 
enlarged  which  cannot  be  dissected  out,  it  is  useless  tu  attempt  the  excision  of 
the  primary  growth,  as  a  speedy  relapee  will  certainly  ensue.  (/)  In  the  very 
chronic  and  indurated  glandular  cancers  of  old  people,  it  is  often  well  not  to 
interfere,  as  in  these  cases  the  affection  makes  such  slow  progress  that  it  does 
not  ill  any  way  shorten  life,  whibt  the  operation  might  be  attended  with 
seriuns  risk  m  an  adv;inced  age. 

If.  Boubtfal  Caves. — Those  cases  in  which  the  result  of  an  o]KratioQ  is 
extremely  doubtful,  but  in  which  no  other  means  offer  the  slightest  prospect 
of  relief,  have  next  to  be  considered,  {a)  Malignant  sarcomata  of  the  eye, 
nnd  cancers  of  the  tongue,  larynx,  and  testis,  l»elong  to  this  category  ;  for, 
though  more  likely  to  return  than  similar  affections  of  any  other  part  of 
the  l>o<ly,  yet  they  may  l>e  fit  cases  for  ojHjration,  inasmuch  as  in  no  other  way 
bos  the  patient  the  ahghtest  chance  of  being  relieved  of  his  disease,  {b)  Ju 
cancers  that  arc  alrea<ly  ulcorntcd,  the  Sun^eon  may  8f)metimes  fp]M'rate  iu 
ot^ier  to  give  the  patient  ease  from  present  suffering  itr  i»erhap«  with  a  view 
of  prolonging  life  ;  but  he  can  have  little  exp^xtation  of  effecting  a  permanetit 
cuir.  ic)  If  the  tumooi'  be  so  large*  or  be  so  situated,  that  its  removal  c^mnot 
be  undertaken  without  an  operation  so  serious  as  to  occasion  in  itself  consider- 
able risk  tn  life,  tht-  propriety  of  ofierating  is  always  very  doubtful. 

3.  Cases  proper  for  Operation. — The  cuMct  in  which  an  ofterMtion  is.  In 
my  opinion,  not  only  |>erft'ctly  justiHable,  but  should  In*  urgi-d  tipon  the  patient, 
an?  those  in  which  the  disease  has  originated  in  a  person  othen^'ise  in  good  health* 
and  in  whom  there  is  so  far  no  cachexy.  In  schirrons  carcinoma^  if  the  disease 
be  slow  in  its  progress,  single,  distinctly  circumscriticii,  without  adhesions  to  or 
implication  of  the  skin  or  glands  and  more  esijccially  if  it  Ir  attemiod  with 
much  tiuiti,  or  with  immediate  risk  tn  life  from  any  cause,  and  if  the  whole  of 
the  irrowth.  together  with  a  siitllcicut  quantity  of  the  neighbouring  healthy 
tissues,  in  which  it  is  imbedded,  can  be  removed,  the  case  may  be  looked  upon 
as  a  Ht  one  for  operation.  If  the  glands  are  affected  to  a  limited  degree,  and 
ouly  to  snch  an  extent  that  they  can  be  removed  without  danger,  the  o|keration 
shonld  still  Iks  nrgeil  nn  the  |>atient,  |)rovide<l  the  genenil  health  be  iininii«ured. 
In  eucephalr)id  canriunnm,  or  soft  uuilignunt  sarcomata,  the  rnpiflity  of  the 
growth  nectl  not  delt-r  the  SiirgtHm  from  o|K.'ruting  pnivided  the  whole  primary 
tmnonr  and  the  enlurgt.'d  lymphatic  glau<l»,  if  pn^aent.  can  bo  remoMsd  ;  early 
o|KTntiim  *honld  be  practised,  with  the  view  of  prolonging  life,  if  nothing 
more.     In  S(|uamoun  raroinomo  the  removal  of  the  primary  tomonr  witli  the 
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glaocls  in  aa  early  stage  of  iufecLion  is  a  more  hopeful  procccdiog  tbitt  tii 
either  of  the  forms  of  glandular  cancer. 

There  is  no  fact  iu  Snryrery  more  c'crtuin  than  this,  that  other  "*  *     -  ^<i^ 
equal,  //w?  earli^rr  a  nuilignani  tumour  is  mnovni  the  hrltrr  i»  the  ;*»- 

longed  or  pertiia^wnt  rvlief.  hi  tlie  preceding  pages  it  hiw  Icen  jpjitilni  om 
how  strong  ia  the  evidence  that  carcinoma  is  primarily  Ifxyil,  ami  that  iJw 
f;landri  and  afterwards  the  viscera  bccomo  infocted  hy  nctnat  particlm  of  tbt 
tumour  transjilunted  to  them  from  the  original  ^owth.  Accepting  thiiH 
true,  it  necessarily  follows,  aa  was  pointed  out  by  l)e  Morgan,  that  the  dii 
may  be  local  and  capable  t,»f  complete  removal  up  to  a  t_ertuiu  mocueut, 
ne3Ct  it  may  have  extended  lx*yond  the  reach  of  operutivc  iutcrfertnoc 
cannot  possibly  tell  when  this  eventful  cban^^  takes  place.  All  vtv  can  do  b 
to  try  to  anticipate  it  by  operatinjr  at  the  earliest  possible  time.  Not  a  dsj 
should  be  lost  after  tlio  disetiac  u  recognized.  In  doubtful  caaea  it  ts  fir 
better  not  to  wait  till  unequivocal  sigus  of  the  malijrnant  nature  tif  the  j^vth 
appear,  but  to  cut  into  it,  and  if  necessary  remove  a  slice  for  examinatioD 
ut  the  earliest  poKsiblc  time,  pHXH-'eding  immediately  to  cumplrtt  nrmoval  if  it 
is  fotmd  to  be  malignant.  Errors  will  arise,  do  what  we  will  to  prevent  then, 
and  it  is  far  better  tu  err  by  making  an  unoecessary  incision,  or  even  remoriog 
a  mass  of  chronically  inflamed  tissue  or  a  syphilitic  .  bantolesre* 

cancerous  ^owth  till  its  complete  extirpation  becomes  i  ^ 


sxcisioH   or  TUMOtms. 

In  describing  the  different  fnnns  of  cystfl.  the  of»erativc  proccdara 
for  their  removal  have  been  adverted  to.     Wo  may  now  conveniently 
the  ste[)a  that  are  generally  necessary  for  the  extirpati<m  of  solid  tumuunfron 
the  soft  part^. 

Tumours  may  be  removed  by  the  knife,  by  the  ecraseur,  by  the  euxttfj,  v 
by  ligature. 

Removal  of  Tomonra  by  the  Knife.— In  the  rerao^^l  of  tamoiin,tlM 
first  point  to  l>e  attended  to  is  the  arrangement,  shape,  and  direction  of  the 
necessary  inrUions,  These  should  not  only  have  reference  to  the  siw  of  tlr 
j^wtb,  bub  must  also  be  planned  with  due  regard  to  subjacent  part«  of  im- 
portance. As  a  general  rule,  they  should  be  carried  in  the  dirwtiou  of  thf 
axis  of  the  limb  or  jturUaud  parallel  to  the  counie  of  its  principal  veascls  ;  th«y 
must  extend  not  only  over  the  whole  length  of  the  tumour,  but  also  a  little 
beyond  it  at  each  end  :  no  cross-cuts  should  be  made,  if  they  can  b*»  avoided, 
and  this  may  usually  be  done  by  attention  to  the  pro|>er  ()oaitti*u  and  exteot 
of  the  linear  incisions.  In  removing  a  simj*le  tumour,  no  »kin  sdu 
a  rule,  l>e  taken  away,  u  simple  cut  l>eing  nitule  ;  but  if  tJic  intrgui 
tissues  be  cither  very  abundant  and  loose,  or  adherent,  an  elliptical 
of  them  may  be  excised  Uigether  with  the  tumour.  In  other  iustauoM, 
a  semilunar  flap  of  integument  may  with  advantage  be  tonieil  up  froi 
tumour,  the  surface  of  which  is  tlien  fairly  exposed  ;  thiin,  however,  imn 
done  only  in  some  simple  tumours,  such  as  fatty  i,rn>wth».  In  vx\ 
maligtiant  tumours  the  skiu  must  in  most  cases  be  froi'ly  cut  away.  It 
UatiT  t<.t  leave  a  healthy  surface  to  heal  by  granulation,  than  not  to  taki 
away  any  f>art  of  the  skin  which  may  be  infected  by  the  growth.  The 
covering  the  growth  should  be  fVeely  but  cautiously  dissected  hadly  to  M 
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Expose  ™^^^^hd  *wwe  ;  as  theso  are  apprr>arhed.  ftiul  the  Snr^eon  reaches 
the  ncig9^^^H&  of  ita  more  important,  and  dcofMr  onnncctiong,  incrcawid 
care  will  be  neoessary,  as  it  not  anfrcquently  happens  that  the  tnmour  is  in 
closer  relations  with  deep-seated  blood-vessels  and  nervpR  of  a  large  size  than 
would  at  first  appear. 

When  prarticahle,  tlie  deep  tU^section  will  best  l»e  commenced  and  curried 
oat  Ironi  that  part  of  the  base  of  the  tumour  into  which  the  principal  blood- 
Tcssels  appear  to  enter  ;  they  are  thus  early  cut,  and  being  once  lij^tured,  or 
seized  in  catch -forceps,  give  no  further  trouble,  which  they  would  do  were 
they  divided  from  the  direction  of  their  branches  towards  the  trunk,  when  at 
each  successive  stroke  of  the  knife  a  fresh  portinn  of  the  vessel  would  be 
touched,  In  carrying  on  this  deep  dissection,  the  oiKTntor  should  proceeti 
methodically  from  one  side  nf  the  tumour  to  the  other,  the  assistants  holding 
aside  the  skiu  so  as  to  give  as  much  room  as  possible,  while  the  Surgeon  himself, 
seizing  the  maps  with  his  left  hand,  or  with  a  large  double  hook  or  vulsellum, 
and  dragging  it  well  forward,  uses  the  knife  by  successive  strokes,  but  in  a 
leisurely  utul  careful  manner,  avoiding  all  undue  haste,  until  he  completely 
detaches  the  tumour  from  ita  connections.  The  safety  of  contiguous  important 
structures  will  Ik*  liest  secured  by  keeping  the  edge  of  the  knife  constantly 
directed  towards  the  tnmonr,  if  this  l>e  non-malignant ;  by  attention  to  this 
rule,  tuujoura  may  be  removed  with  remarkable  safety  and  ease  from  the  neigh- 
bourhood of  most  important  parts.  If,  however,  the  growth  l>e  malignant,  tho 
incisions  must  l>e  made  wide  of  the  disease  into  the  lieAlthy  structures  around; 
unless  this  bo  done,  portions  of  the  tumour  may  be  left  from  which  fresh 
growths  will  rapidly  sprout,  or  tissues  apparently  healthy  may  be  left  which 
are  in  reality  impregnated  with  cancer  cells. 

After  the  tumour  has  been  removed,  it  must  be  carefully  examined^  with 
the  view  of  ascertaining  whether  it  be  entire  ;  and,  if  any  portions  have  been 
left,  these  must  be  pro()erly  dissected  out.  In  some  situations,  as  the  axilla, 
the  aide  of  the  neck,  or  the  groin,  where  the  relations  are  of  great  importance, 
the  less  the  e^lge  of  the  knife  is  used  the  bettor,  and  the  growth  should  be 
enadeated  by  the  Surgeon^s  fingci-s  or  by  the  handle  of  the  scalpel. 

In  removing  tumours  from  the  neck  or  axilla  the  danger  of  the  entrance  of 
air  into  a  half-divided  vein,  held  open  by  the  traction  on  the  tumour,  must 
never  be  forgotten.     {See  p.  -ISIK) 

The  Surgeon  should  rarely  undertake  the  removal  of  tumours  that  cannot 
be  completely  extirpated,  as  the  part  left  will  alv^-ays  grow  with  greatly 
increuBcd  rapidity,  often  assuming  a  fungous  character ;  this  is  especially  the 
cjflc  with  malignant  tumours,  the  rapidity  of  increase  of  which  is  greatly 
augmented  by  partial  operations.  The  only  exception  to  this  mte  is  that  a 
large  ukx'rating  und  necrosing  mass  may  occ^isioualiy  be  removed  with  tho 
view  of  giving  the  patient  temporary  ease. 

Should,  however,  the  Surgeon  have  begun  the  operation  with  the  intention 
of  removing  the  whole,  and  have  l>een  deceived  as  to  the  depth  and  connexions 
of  tin*  mass  ;  if,  for  instance,  he  find,  after  commencing  his  oi»eration,  that 
tbo  tumour  extends  more  deeply  than  had  been  anticipated,  and  comes  into 
close  relation  with  important  vessels,  as  at  the  summit  of  the  axilla  or  in  the 
periumum.  thus  preventing  him  from  dissecting  it  cut  without  imminent  risk 
of  destroying  the  patient,  the  only  altermitive  left  is  one  that  I  have  seen 
IjiitOD  idopt,  and  have  had  occasion  myself  to  practise  s   vix.,  to  throw  a 
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strong  li^ttu^,  above  tlie  apex  of  the  gron'th  as  hi^h  up  as  pmcticabli 

then  to  cut  off  everything  below  this.  On  the  aeparation  of  the  ligatmr-,  ac» 
|tortion  of  the  tnmonr  that  has  been  incUidL'd  will  be  broaghl  away  a*  •!  it 
had  been  removed  by  the  knife. 

In  some  cTsea  it  will  be  found,  iifter  dividioir  tbc  fasrin  oovcrin.  oor,, 

that  the  attachments  of  the  growth  iire  not  so  finn  or  deep  as  i  ^  uiif 
been  expected  ;  this  is  especially  the  case  in  some  large  tumonrs  spring^itt^' 
from  the  side  of  the  nccl;  and  the  j»arolid  region,  or  iu  tlie  gix>ia.  The  gnnrUi 
may  then  of^en  be  removed  iu  a  ^reat  mciisure  by  scpurucin^  the  arDolar  tant 
witJi  the  handle  of  the  knife,  merely  dividing  thost'  portiona  of  the  deciprr 
attachmentfi  that  are  peculiarly  dense. 

If  very  free  bleeding  takes  place  during  the  openition  two  ooarses  are  opca 
to  the  Surgeon  :  he  may  cither  finish  the  operation  uith  the  greatest  poaAli 
rapidity,  even  fterhapA  cutting  through  outlying  lobules  of  the  ^luwtk  aid 
leaving  them  to  be  tiikon  out  aHerwardn.  or  he  may  arrest  the  I'  w  he 

goes  on  by  forei-]»ressure  fyrcepa  (p.  -I:;*)  or  ligature.  The  fonn  _  -  boa 
if  the  bleeding  is  from  multitudes  of  small  vessels ;  the  iaiter,  if  it  proocvdsfnRD 
a  few  large  tninks.  In  dithcult  dissections  the  parts  should,  whon  ponbk. 
I>e  rendered  blfX)dle.ss.  Whei-e  this  is  impossible  the  oozing  is  beat  airetbed 
by  the  applicntion  of  hot  water  (p.  420). 

The  Wound  that  in  left  after  the  removal  of  a  tumour  usually  ntiites  rtadOr 
by  first  intention  if  pro|>erly  drained  and  dressi'd  by  one  of  the  aotia^e 
methods  described  in  the  cliapter  on  the  treatuient  of  wounds.  If  imperfidJT 
drained,  and  if  the  cavity  be  allowed  to  become  filled  with  decom|MJ8Uig  di»* 
chai'gcs,  !*evi.'rr-  fever  and  prolonired  piippuration  will  almost  ct^rtiiialy  result. 

Kemoval  of  Ttunonrs  by  the  Ecrasenr. — The  ecniauur  was  iniented  bj 


pig.  :w.— OuttMigiuo'*  Stml  Cltftn  iCcmwitr 


Cbassaiguac.  Ic  consists  of  u  loop  of  chain  of  fine  steei  or  twiNiMi  win-  iLhitk 
piano  wire  is  the  beat),  which,  having  been  passed  over  the  tumour  or  lhn>u^li 
the  tissues  to  be  removed,  is  gradually  tightened  by  a  nieclwiniKUj  in  the  •uni 
to  which  it  is  attached.  In  applying  this  instniment  it  is  often  no>nn«n< 
first  of  all,  to  insulate  and  raise  the  tnmonr  t-o  be  removed  by  passing  a  ihrcvl' 
through  or  under  it ;  and  then,  having  applied  the  loop  of  the  chain  round  it 
Viase,  to  tighten  this  and  effect  the  strangulation  by  working  the  handle  ci 
ten  or  fifteen  8econd.s,  until  the  mass  is  dt'tached. 

By  means  i)f  the  Errnxrur  (Fig.  3'.>'J;,  cancerous  and  other  growths  of 
siderable  size  are  removed  with   little  or  no  hsemorrbagc.   in  the 
of  a  few  minntes.  by  a  process  of  rapid  strangulation  and  cnuihing. 
resulting  wound  is  small  and  puckered  iu.  and  often   heals  with  but  lit 
trouble.     If  the  mass  to  be  removed  l»e  large,  two  or  mm  m 

Dsed  at  the  same  time,  the  chains  having  1>ceu  passed  thr  ti 

means  of  a  needle.    The  action  of  the  coraseur  dilTen  accoixSing  to  tbtr  kii 
of  instrument  used.    Chaasaigiiac*s  original  cTraseur,  anned  with  a  steel 


^amnSvii 


REMOVAL 


rryfOVRs. 


ann  nKvin^  a  to-uud-fru  inovctnenC,  lU-Cs  likca  saw.  That  n-hich  is  now  some- 
limes  cmpIovrtJ  (fiev  Vol.  ii.,  Disoafte*  of  the  Tougiic)  acts  an  a  simple  cou- 
fitrictor  ;  and  its  use  is  therefore  less  likclv'  to  be  foUowed  l>v  li»imorrhogc. 
This  instrument  was  at  one  time  larjjely  employecl  iu  the  removal  of  c«r- 
cinomatu  of  the  tongue,  bat  iu  this  and  other  instances  it  has  been  almost 
jly  sniJerseded  by  improved  methods  of  excision  with  the  knife  or 
>r8.  Experience  has  not  shown,  as  whh  once  bdiotcd,  tlmt  pysemia  is  lew 
likely  to  follow  rcmnval  liy  this  instrument  than  by  the  more  ordinary  mruus. 

A  modification  of  the  ecraseur  iu  which  the  wirc  waa  heated  by  electricity 
At  the  same  time  that  the  doomcwos  gradually  drawn  iu  was  much  iu  use  a  few 
B^o.  Tho  galvanic  tvrasenr  has,  however,  fallen  somewhat  into  dis- 
ite.  The  increased  rapidity  with  which  it  cut  the  tissue,  and  the  |H?rfect 
ftbaent^'  of  hjemorrhagc  during*  the  operation,  seemed  at  tirst  irreat  points  in  its 
favour ;  but  experience  showed  that  the  wound  left  was  more  likely  to  slough, 
and  secondary  hremorrhagc  occurred  much  more  frequently  than  after  the  use 
of  the  simple  ecraaenr. 

The  ('•crasenr  is  undoubtedly  a  useful  and  valuable  instiuraent,  but  it  ahoald 
never  be  crapl"vt.'d  ulion  the  knife  cjin  be  safely  used. 

pB^nelin's  Cautery  is  in  some  cases  employed  in  the  removal  of  tumours. 
The  red-bot  knife  of  this  instrument  divides  the  tissues  cleanly^  uid 
efficiently  arrests  hiBinorrhsge-  The  heat  at  which  it  can  be  used  may  be 
easily  regulated,  and  if  not  raised  above  a  dull  red  he«t  sirondary  haemorrhage 
rarely  follows  its  employment.  In  rem«tving  euperticial  jj^rowths,  such  m  a 
can-inoma  of  the  vulva,  it  can  be  used  at  a  higher  temperature.  It  then 
arreflts  the  parenchymBtous  o<.>zin|T,  but  leaves  the  large  vessel:^  spouting,  bo 
that  they  can  easily  Iw  secnred  by  ligatnrc.  When  used  at  this  temperature 
it  ruts  more  quickly  and  cleanly,  and  chars  the  tissues  more  sniwrticially, 
and  leaves  a  surface  on  which  a  scarcely  appreciable  layer  of  slough  is  forme<l. 
One  groat  dit^advuntage  iu  the  use  of  tlie  cautery  is  that  the  charring  of  the 
divided  tissues  prevents  the  detection  of  fragments  of  an  infiltrating  tumour 
which  have  cscapeil  remo\"Bl. 

The  ligature  '\a  now  never  used  except  for  pedunculated  growths  or  for 
nfflvi.  It  was  fonncrly  Hj>pli^  to  small  epitheliomata  of  the  longne,  but  the 
presence  of  the  foul  sloughing  tumour  in  the  mouth  was  not  only  uupleasant 
but  a  positive  source  of  danger  to  the  patient.  When  the  ligature  is  applied, 
the  part,  having  been  well  insulated,  and  effectually  strangled  by  a  stout  whip- 
cord ligature,  sloui^hs  and  sejMirates  in  a  few  days. 

A  nnHiification  known  us  the  elaatic  iiifattire  was  introduced  into  practice  by 
Dittiil  some  years  ago.  It  consints  of  a  thin  band  of  iudia-rubl>er.  which  is 
tied  round  the  mass  to  l»e  ri'moved,  and  irradnully  tighteuttl  as  it  cuts  its  way 
through.  It  is  possible  that  such  a  means  may  be  useful  in  ccruu'n  small 
(tcduncnlatcd  growths,  which  dry  on  being  strangled  ;  bnt  it^  application  to 
Urge  tumoum,  as  of  the  breast,  is  simply  a  revival  of  modii^val  barbiu*ism  wtth 
the  aid  of  m<;>dern  appliances.  The  slowness  of  its  action,  the  f»ain  as  it  cuts 
Ihnmgh,  the  Urge  wound  that  is  left,  rhi*  f(ttor  fn^m  the  necrosed  tumour, 
and  the  chance  itf  septic  infection  from  this  cause,  all  tend  t<i  make  it  a  mctho*.! 
tliut  should  bo  avoided  whenever  the  knife  can  be  cmptoycfi.  Far  more 
ttniions,  and  certainly  not  safer  than  the  knife,  it  is  also  inferior  to  causttcs, 
which  at  all  events  arrest  pntri'fuction,  and  many  of  which,  as  chloride  uf  zinc, 
hare  a  powerful  antiseptic  action. 
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TrBERCULOfiis  IB  an  infectire  disease  resulting  from  the  invasion  U  tb» 
tisBULs  by  a  specific  micru-orgauism — the  bacillus  tuborculoftifi.  The  diaHMsii 
chiLTucterized  by  the  furuiatiun  of  chronic  iutlamiuaLt>ry  tiasue — the  icKidkd 
tubtTrulous  tiasue — iu  lliu  atrecicd  part ;  the  iiatun.*  of  the  diBenee  oao  if  a  ral« 
bo  recognized  with  more  or  less  certainty  by  the  nuked-eye  and  microaoopic 
characters  of  the  lesions,  but  only  with  absolute  certainty  by  the  demonstritioa  , 
of  the  specific  micro-organism.  Tuberculosis  is  met  with  both  as  a  liical  aoiift 
general  affection.  The  Surgeon  is  chiefly  concerned  with  the  difTt^reni  varieUei, 
of  local  tnbercoloais ;  and  in  his  treainjeut  he  eiulouvour«  lo 
disease  before  it  has  extended  beyond  bis  reat^h.  Oeneral  tit1 
the  other  hand  is  associated  with  the  widespread  development  of  tal 
deposits  throughout  the  body,  and  is  of  interest  to  the  Surgeon  chiefly 
uufiequent  fatal  termiiuition  of  the  local  fonus  of  the  diaease.  In 
sidcratiou  of  this  im^>orLnnt  subject  it  will  be  cuu\euit.*ut  first  to  d«*cite' 
typical  microscopic  changes  presented  by  tuberculous  tissue,  and,  in  Uk  Dtft 
place,  the  naked-eye  appesirances  to  which  they  give  rise. 

Kicroflcopic  Characters  of  Tnbmroulous  Tuwne. — The  structure  whicb 
has  generally  l.ieon  regartlt^d  as  the  essential  element  of  the  tabercuKiua  Itiiott 
is  the  so-called  htbcrck^  a  small  rounded  nodule  just  visible  to  the  asked  17^ 
Watson  Cheyne,  who  may  justly  be  considered  tlte  greatest  anthoritj  OQ  Ibr 
subject  in  this  country,  has  however  clearly  shown  that  this  view  is  emtfMOtf* 
and  that  in  many  instances  of  undoubtedly  tuberculous  disease  no  **ti 
are  present.  Two  distinct  forms  of  tuberculous  tissue  are  iudecd  coei 
the  nodular  form,  which  is  characterized  by  tlie  presenct;  of  discnHc  tal 
or  "  tubercle -systems  ''  ^Fig.  ^00),  and  the  infiltrating  form,  in  which  nosncfa 
separate  tubercles  exist. 

The  "tubercle  "  which  is  characteristic  of  the  nodular  form  *>'  •■'^^-^'nloQi 
tissue  is  described  by  Cheync  as  "a  microscopic  nodule,  gviir  idtf 

d  in  ahape^  composed  of  u  central  portion  made  up  of  t|  csUs, 

letimes  giant  cells,  surrounded  by  a  layer  consisting  of  o 
origin,  or  of  more  completely  formed  fibrous  tissue." 

The  ** giant  cell*'  is  usually  the  must  striking  feature  of  the  tal 
it  is  not  invariably  present.    It.  is  a  lurge,  niany-nuuleat^'d  cell,  with 
less   well   marked  bntDching   processes  (Fig.   401).      The    auclei   are 
commonly  arninge<l  round  the  outer  border  of  tiits  cell,  or  may  be 
together  at  one  end  ;  they  arc  luige  and  clearly  defined,  of  oval  form,  and 
tain  one  or  two  uucleoli.    The  protopUsm  is  coarsely  graouW,  and 
vacuolated.    Around  tlie  giant  cell  is  a  zone  composed  of  **  rpithclioid  ed^|! 
These  cells  are  so  named    from    their    rescmblaiice    to    joang  aqi 
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.epithelium  ;  they  are  large  and  consist  of  j^rannlar  protr»plasra,  contftiniiii: 
^usually  a  single  clearly  detiued  oval  nucleus»  similar  to  those  of  the  giant  cell. 
The  branching;  processes  of  the  giant  cell  can  often  be  recognized  amongst  the 
cells  of  this  zone.  The  ontcr  part  of  the  tubercle  is  composed  of  ordinary 
lymphoid  coq>uscles»  differing  in  no  respect  from  the  migrating  leucocytes 
ol^erved  '\n  nther  fttrms  of  inllammatiotu  These  cells  are  readilj?  distinguished 
from  tlie  ejjitliclioid  cells  by  tiieir  small  size  and  their  behaviour  to  staining 
reagents,  by  which  they  are  much  more  deeply  coloured  than  the  epithelioid 
cells.  8ome  difference  rjf  opinion  exists  as  to  the  presence  of  a  reticular  stroma 
between  the  cells  of  the  outer  zones  ;  Watson  Cheyae,  who  has  paid  eapecia! 
attention  to  this  point,  has  not  been  able  to  demonstrate  any  reticnlnm  beyond 
anch  as  is  formed  by  the  branching  proces'^es  of  the  giant  cells  and  by  "hands 
of  fibrous  tissue  in  wnnection  with  thewidl  of  the  tubercle."  The  appearance 
of  a  fine  n^ticulum  may  also  he  produced  by  coagulation  of  a  homogeneous 
intercellular  substance  by  the  reagents  used  in  hardening  the  s|K'ciraen.     No 
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Pig.  400. — A  gnjup  'if  Titlx'n-lr  N(hIiiI«k  lit  a  iua.^n 
of  sua  graaulatiuu  Uwuc  liuiii  «  tulitirculoiui 
knee- 


Frg.  401.— A  Tut>rivlr  N'lfltili-  mnre 
uikIiI}'  ttiitt;iiHlf>il,  slinwln^  a  glaiit 
cll  surn.  uiHlfil  t*y  vplthelioiJ  celU 
Aiid  lyniphoid  foni(i«l?8. 


vessels  penetrate  amongst  the  cells,  and  this  want  of  vascularity  forma  one  of  the 
most  important  and  distinctive  features  of  tubercles.  In  the  condition  known  as 
"tuberculous  infiltration"  no  discrete  tubercles  are  present,  but  epithelioid 
cells  with  or  without,  giant  cella  are  scattered  irregularly  or  in  broad  tnicts 
through  the  afTectcd  tissue.  Baumgarten  and  (^hejne  have  independently 
arrived  at  the  oonclusion  that  the  epithelioid  eoll  is  the  mnat  characteristic 
clement  of  ttiberoulous  tissue.  The  lymphoid  cells  difi'er  in  no  resjK'et  from 
those  met  with  in  Him])le  inflammation,  whilst  the  giant  cells  are  not  invariably 
present.  The  epithelioid  cells  on  the  other  hand  are  constantly  present,  and, 
as  we  shall  see,  it  is  in  association  with  them  that  the  bacillus  is  most  usually 
founf^.  It  must,  however,  be  remembered  that  very  similar  cells  are  met  with 
in  other  chronic  infljimmatory  processes.  Zieglcr  and  Tillmanns  have  also 
shewn  that  similar  cells  are  produced  when  granulation  tissue  is  made  to  grow 
between  two  thin  glass  slides  inserted  into  the  peritoneal  cavity  or  l>eneath  the 
skin  of  a  rabbit  ;  these  cells,  which  liallanee  and  Sherrington,  in  i^peating 
Ziegler^B  experiments,  speak  of  as  "plasma  cells,"  have  already  been  described 
iu  the  chapter  on  Repair. 
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The  plant  rolls  of  tultcrclc  present  certain  peculiarities  which  usually  tnAe 
it  pottsibk'  to  iilentify  them  with  »4ome  degree  of  certaiuty.  Then*  nn*  (our 
fonnB  of  multinuclertr  oells  fn^m  whicl*  they  have  to  l»e  ^i  ivd  :  fi 

thoBe  of  simple  chronic  iuflummatiori  ;  secondly,  those  nf  >  ^  growth* 

thirdly,  the  large  cells  found  in  the  dentructive  procei^scs  in  tionc  (oftteucUiiAAit 
uiid,  fourtlily,  the  in  any- nucleated  cells  of  ii  myeloid  tumour.     From  the 
and  second  they  may  roramonly  l>e  distinijuished  hy  their  jTrettlt-T  size  Rnd 
the  processes  extending  from  them  into  surrounding  puru,     Ostcoc 
Kmallcr,  have  no  prtH'csHes,  and  lit*  in  immediate  eutitucl  with  tbi^  boDe, 
u  hollow  in  its  subtitance  (How&liipK  lacuna),  while  a  tuUrrculoaa  iciani  ceD 
alwavB  surrounded  by  leucocytes.     In  myeUtid  oella  the  icasses  often  reach 
crn'ut  size  and  the  protoplasm  ih  lesB  ^rranuhir.    The  groat  dii^inctivts  f 
however  is  in  the  iirrangement  of  the  nuclei.    lu  all  fonns  •  •  \(k 

the  tubcrculoug,  the  nuclei  are  scattered  more  or  leas  uiii;-  .i, 

protoplasm  ;   in   the  tnlierculons   they  are  gathered   tojrether   citbcr  at 
circumference  or  at  one  end  or  at  both  with  their  lon^  axes  diret'tcnl  mort 
less  uniformly  towards  the  centre  of  the  c^ll. 

The  obseriations  of  Villemin,  Wilson  Fmx,  Cohnlieim,  and  many  nthcr?^ 
shown  clearly  that  tubercle  i«  an  infective  process,  but  the  whole  t*ubj«:t 
involved  in  jjjeat  obscurity  till  in  \*<X'I  Koch,  by  a  new  method  •/f  stainma 
discovered  in  the  tubca-ulous  tissue  a  s^HJclfic  microscopic  orgnoism  to  wh 
he  gave  the  name  of  bacillus  tubercuhtfis.     It  is  a  non-motile,  rtKl-ih 

funjrus  with  a  slight  longitutlinal  curve,  and 
e*\uu\  in  length  to  one-third  of  the  diameter 
red  blooil-coriHiscle,  and  its  breadth  is  about  o«-^ 
fifth  of  its  tcngtlu  Clear  bright  Uota  art  utta 
seen  in  it  which  there  is  every  rtaaun  to  WHf 
are  spores,*  The  bacilli  are  found  in  the  giaai- 
cclts,  and  in  or  among  the  epithelioid  celk  Is 
slowly  growing  tubercle  the  organisms  an?  vw? 
few  in  number  and  almost  excluj^ively  cuntatucd 
in  the  giant  cells,  sometimes  only  one  in  mk 
Under  these  cin-umstam'ea  it  is  evident  that  ti^ 
bacilli  can  be  discovered  only  with  great  difr 
culty,  and  unices  the  section  ihrougli  the  ;;iaat  c«G 
happens  to  hit  the  exact  situation  of  the  oi^antant, 
and  to  be  parallel  to  its  long  axis,  it  may  up[>ear  that  none  i»  preheat.  In  nu0 
miute  processi'S  the  c«ll  may  be  crowde<l  with  bacilli  (Fig.  4o:;t.  *  '  wta 
bui-st  beyond  its  limits  extending  amongst  the  surronnding  <  .  lUid 

lymphoid  cells.  Koch  hits  demonstmtcd  tho  curiuus  fact  that  Uic  nuclei  of 
the  giant  (tII  lie  as  far  removed  from  the  bucillus  as  possible,  so  that  the  ida 
involuntarily  arises  in  the  mind  that  there  must  be  some  kind  of  a&ta^^>nuati 
between  them  and  the  |Nintsite. 

The  proof  that  the  bacillus  is  the  actual  virus  of  tuU-rcW  has  bevn  u1>Ui 
in  the  same  manner  as  in  the  case  of  other  pathtrgenic  <  Its  proKixr 

has  been  dcmonstratud  in  thediseasetl  tiHSUe»,  first  by  n.  ;  k'  obaemtatt. 

and  secondly  by  cultivation  ex]>criment6.    The  bacillns  has  been  cuUifi&c^'l 
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to  many  jjenerations  out  of  Ibe  bo<ly,  find  then  ino<.-nliitt'<l  on  aniraalfl  with  the 
effi'ct  of  jiiving"  rise  to  genuine  tubercl*?,  in  wlilch  a^uin  tlie  or^rauism  wa* 
found  on  microscopic  exarainatiou.  The  media  which  have  been  chiefly 
eiuplojcd  are  solidified  Itlood-serum,  and  a^ar-ajirar  peptone  to  which  fi  or  8 
percent,  of  glycerine  has  been  added,  ('nltivation  from  human  tubcn-Ie  ts 
not  oasy.  and  requirefl  much  special  mand^oment  and  ap[)amtus  and  in  manj 
tuberculous  diseaneM  it  is  ver>'  diflicult  to  tiiid  tlio  Imcillus  hy  the  microscope. 
Its  presence  has,  however,  been  proved  by  the  inoculation  of  the  doubtful 
material  into  the  anterior  chamber  of  the  rabbit's  eye.  Thin  i»  followed,  if 
the  bacillus  is  present,  by  tuberculona  disease  of  the  iria,  and  8ubsc<|Uently  by 
gencnil  tuberculosis,  the  bacillus  then  Itteini;  f<»und  in  the  disini^d  tissuea. 
This  method  is  free  from  error,  as  the  rabbit's  eye  is  never  the  seat  of  spon- 
taneous tuberculous  disease. 

The  explanation  which  m»y  he  given  of  the  procciis  up  to  thia  |>oiQt  is. 
ihereforc,  that  the  buctllus.  either  in  its  fully  developed  stiitc.  or  us  a  apore^ 
betnimes  lodged  at  the  point  at  which  the  tubercle  sulweqnently  forms.  It 
niay  C(»me  there  by  the  blood  or  lymph  stream,  and  is  possihly  carrifd  by  a 
white  blood-corpuscle  wliich  has  taken  it  up  into  ita  sulistance.  When  it 
lodges  it  causes  a  local  irritation,  and  the  formation  of  the  tuk'rclc  represcnta 
the  effort  of  the  tissuea  to  expel  or  destroy  the  invading  parasiti*.  The  first 
elTirt  of  the  irritation  is  to  caose  an  abundant  migration  of  leucocytes  from 
the  surrounding  vessels.  At  the  same  time  Sfime  proliferatiun  of  the  fixed 
tissue  cells  occurs,  and  thus  the  epithelioid  cells  an;  fonned,  in  large  measure 
uo  doubt  from  the  t-udothelium  of  the  small  blood-vcasels  and  lymph  spaces. 
Many  views  have  been  expressed  coDceming  the  origin  of  the  giant  cells.  It 
has  commonly  been  believed  that  they  are  f<irmed  by  fusion  of  a  number  of 
leucocytes  round  the  bacillus.  That  such  a  process  is  possible  is  8Ujrgx'atc<l  by 
the  observations  of  MetchnikofT  on  certain  molluscs  in  which  he  wntchf.**!  the 
fu&ioQ  of  cells  round  baciUi  experimentally  iutr<*du<*ed.  Other  vitws  have, 
however,  been  held  as  to  their  origin,  and  Treves  has  maintiiined  that  they  are 
merely  lymph-coagula  enclosing  some  of  the  smaller  cells.  Cheyne  believes 
that  the  giaut  cells  are  derived  from  the  epithelioid  ct^lls  either  by  hypertrophy 
of  individual  cells  or  hy  coalescence  of  neighbouring  cells.  The  lymplioid 
cells  around  are  merely  migrated  corpuscles.  If  the  (rlla  destroy  the  bacillus 
the  process  comes  to  an  end,  the  migrated  cells  disappear,  and  repair  tftkea 
place  in  the  onliiiury  wiiy,  probably  from  the  original  cells  of  the  part,  a  small 
tibrous  nwhdc  n.mainiug  in  the  site  of  the  tuljcrcle.  If  the  bacillus  ovrr- 
powors  the  cells,  it  multiplies,  and  8ubse<juently  spreads  by  invasion,  int't  the 
surrounding  parts.  The  evident  irritation  of  the  tii«u>>fi  mund  the  bacillus 
U  supposed  to  be  due  to  the  chemical  products  formed  by  the  organism  in  its 
gn>wth. 

If  the  morbid  proticss  continues  to  advance,  the  next  change  observed  in  the 
tubercle  is  the  fatty  dejeuoration  of  the  central  part,  (iranulcs  ap|iear,  first 
clouding  the  cells  uud  ol«curiug  the  nuclei,  and  sul>aei|Uently  complete  degene* 
ration  tuke^  place,  and  the  central  part  of  the  tnltercle  UnMnnea  merely  a 
granular  cheesy  mass  in  which  nc»  cell  stroctures  are  n^cftgnizAble.  In  the 
^|>rocess  of  degeneration  the  Ivniphoid  corpuscU's  licrome  withered  and  slirunkon 
and  ifninular  U'fHp-  mmplet'-  di*^  n.     In  this  MjUc  they  were  observed 

by  LeU'rt  and  believed  to  U- cli.  -    -of  tulwrclf,  and  heiioo  he  named 

tbem  Tnb<;R'le.tVrptini>lcf4.     This  is  the  process  of  Caas&tion  of  Tubercle. 
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ft  hag  1»een  asHciied  liint  this  cji8cat.ion  nmjr  hv  the  result  of  a  simple  RbroDu 
inHaminut«jr3r  procusB  ariBin<:  from  variouH  caaees,  and  that  \\\«^  tiaHIIat  finds  « 
nidus  fur  ita  f^Towth  iu  thv  (lugeaerutud  tiH»ue8.     Kocli  di-  i:iiiath». 

He  aiuKTU  that  the  Inicilli  Ciiu  Ihj  rvcoguisud  ou!j  bvfuru  en-'  ikeii  pbo*, 

and  th»t  m  degeneraticm  progresses  they  either  perUli  or  breitk  up,  lt«viu 
their  Kporos  hchiiid.     That  t.iiu  latter  is  probably  the  rjuse  i«  shown  by  thv  (iii 
tltut  idth<Mt<^h  iii>  bacilli  can  he  recognised  iu  the  cheesy  mass,  it  still  r^«i 
its  virnlcnt  profK?rti*-'S  when  inoculated  on  an  unimnl.     Two  cau**e8  prob»Wj 
determine  the  caseation  of  tut»ercle  :  it  is  partly  due,  no  doubt,  to  ingufficient 
blood  supply  resulting  fnini   the  ubHcnce  of  any  newly  formed  rcsiselii ; 
H('C4jndly,  it  in  thought  jtmbable  that  it  is  also  caused  by  \'ariouB  irritHti 
cheiniual  Kutoiuccs  produced  by  the  bacillus. 

Kvon  after  iMiaoat ion  recovery  may  take  place.  The  hjK'illus  may  {wrish^tlip 
cheesy  nodule  may  gradually  become  dryer  and  firmer  and  be  cDca|Minl«d  in  « 
zone  of  tibrouB  tissue  formed  from  the  suiToundlDg  parts;  or  Wxut.  kuKs  bui 
he  dopOBited  in  it  and  it  may  become  cnlcitied,  and  this  mity  rx*main  h«n&- 
Icssly  imbedded  in  6brou(t  tissue.  In  bone  it  may  be  surrouudc!*],  aocordinz 
to  Ni^aUin,  by  a  thin  (Mipaule  of  dense  osseous  tissue. 

In  other  cjiscs,  after  caseation,  it  may  soften^  infiammation  and  Bup^nuca 
may  ocrur  nnind  it,  and  it  may  be  cxj>elled  as  u  foreign  Ijody.  Howe 
widely  the  tuberculous  process  spreads,  it  consista  merely  of  a  re^ietition  a 
extt^usion  of  the  changes  hera  descri)>cd.  The  more  acuto  the  pn»ct?SK  \X^t 
clearly  will  the  individual  nodules  be  marked,  and  thi'  more  it  will  take  d» 
fom^  of  a  uniform  small-celled  invasion  of  the  surrounding  structarea.  If  tht 
morbid  process  continues  to  extend,  invading  surrounding  partA,  it  ofteo  oam 
extensive  dfslruction  of  tissue. 

The  Sxte&aion  of  Tubercle  takes  plac?  in  various  wa)*s.  It  ia,  of 
evident  thut  it  can  cKX'ur  iiv  direct  infection  of  contiguous  purts.  The  haalln 
Itself  is  non-motile  and  cannot  migrate,  but  Koch  iK^liercs  that  the 
may  ho  taken  up  by  wandering  colls  which  subsequently  ent-er  tiie 
;jtrcam  and  are  thus  carried  to  uthcv  parts,  either  near  tlie  origiiuil  (uou*  orft( 
^distauoe,  U'luHng  tlie  organism  with  them.  The  actual  preaenc«  of  bacilli  is 
^bo  Ooq)Usctes  bus  Uvu  demonstrated  by  Koch  after  injection  of  tlic  ufgaain 
(otO  the  bliKKl-strcani.  In  this  way  we  may  find  the  new  tobetrk*  iloUc4 
cloaoly  round  the  primary  focus.  The  well  known  frequency  wiili  vliidi  lb 
disease  implicates  the  nearest  lymphatic  gUnds  is  further  erideooe  of  ihit 
mode  of  proptLgatjon.  Again,  it  easily  spreads  over  a  surface  auch  m  tk 
synovial  membrane  of  a  joint  or  a  mucous  membrunc.  Thus  wv  seo  tn  wbot 
swelling  of  the  knee  that  after  infection  of  Uie  joint  &om  a  small  taberaiiav 
oontre  in  the  lN>ne  the  whole  synovial  surface  ijuiekly  beGi.*mea  affiBOtedtaad 
in  tulvreultius  disease  of  the  kidney  we  tiud  ijifeitivm  of  the  urtCcr  Md 
blatlder. 

l^istlr,  the  vims  may  enter  the  bloo<i-strcaiD,  and  geDerat 
occur  Uirttughout  the  UHly  as  an  acute  diaease.    Theiv  is  no  rraaiHi  to 
that  this  evi-r  o<vurs  as  a  primary  .     ,    »        ;     ,  "  ..  i^lKilBa 

of  the  blooil,  aud  to  an  incivuM^  ul  i  ia  alvai* 

primanly  a  loenl  disL-asts  luul  uliliuugb  tiie  virus  may  U*  diiTniimiiil  by  tW 
bloini,  it  (tr\>lmbly  does  not  multiply  in  iU  Tbv  ikTUbe  dipaaac  is  doe  tv  \ht 
ealniDcc  into  the  blood  stream  of  euftened  iabecrakMU  matter  frmn  a  beat 
oBUttD,  either  indirectly  ihruogb  tbe  lymphatioa  or  direcUy  Omragb  Ibt 


i 

i«eni    ■ 


I 


XAKED-EYE    APPEARANCES    OF    TUJiEECLK. 


lOJ 


I 


I 


I 


I 
I 

\ 


u  then  gives  ritsc  to  tLe  formutioii  of  tuberculous  tissue  iu  various  situations 
ihrouglioiU  the  bodv.  Each  tulienrle  is  surrounded  by  its  zone  of  irritation, 
and  thus  in  u  mc-nibmne  we  muv  ^i*t  nn  apparentlj  diffuse  iuHainmatiou  iu«  iu 
tuberculous  meningitis.  It  is  probable  that  some  conetitutioual  condition  \i 
neoessarj  for  the  development  of  acute  tuberculosis  m  well  as  the  local  sonrce 
of  infei^tion,  for  it  ^eems  most  likely  that  iu  all  local  tuberculous  diseases  the 
vims  must  frequently  enter  the  blood-stream,  and  yet  acute  general  tubercu- 
losis is  not  a  common  termination  of  loctd  di.sease. 

From  the  foregoing  description,  therefore,  ii  will  be  seen  that  tabercio  is  a 
form  of  chrtmic  infective  inflammation  c^nused  by  the.  invasion  of  the  tiaaaes 
by  the  bacillus  tubircnlosis ;  it  gives  rise  to  the  formation  of  non-vascalar 
cellular  ntKlnlus,  destroying  and  occupying  the  place  of  the  original  tissues  of 
the  part  in  which  they  lie.  It  spreads  Iwally  by  invasion  vif  saiTOunding 
part3,  and  by  the  lymph  or  blood-strL-am  to  distant  parts.  The  actual  tuber- 
culous tissue  is  iuca]^»able  of  higher  development ;  itA  natural  tendency  is  to 
fatty  degcnenition,  after  which  ft  may  dry  up  and  remain  unchanged  ;  it  may 
calcify  or  it  may  soften.  iLs  prcacncc  cauaes  irritation  of  tlie  surrounding 
tissue  beyond  the  nctiml  tuberculous  area.  This  is  accompiiuied  by  bypersBmia 
and  various  otber  changes  according  to  the  intensity  of  the  local  prc»cess  and 
the  resisting  i>ower  of  the  tissues.  Thus  around  the  tubercle  we  may  have 
^bronic  overgrowth  of  fibroid  tissue,  rapid  formation  of  vascnlar  granulation 
e,  acute  inflammation  with  exudation  as  in  tuberculous  meningitis,  and 
even  suppuration.  Tubercle  may  be  fatal  by  its  local  effects  on  vital  organs^ 
as  in  pulmonary  phthisis,  by  the  exhuastion  following  suppuration  round  local 
centres  as  in  tuberculous  diseases  of  bones  or  joint«,  or  by  general  acute  infec- 
tion or  acute  tul)ercuIosi8.  It  may  be  recovered  from  by  degeneration  and  by 
being  encapsulcd  iu  tihrous  tissue,  by  caseation  and  calcification  and  suliae- 
qneut  encapsulation,  or  by  softening  and  suppuration  and  elimination  from 
the  body.  Whelher  the  organism  is  completely  destrttyed,  or  whether  its  s|x)res 
remain  encapsulcd  in  the  healed  tissues,  we  do  not  kuou. 

We  are  now  in  a  position  to  consider  the  cUuica]  featnres  and  the  morbid 
anatomy  oftuherculoui^  affections. 

V&ked-Eye  Appearances  of  Tubercle. — In  tbe  description  of  thcae,  we 
must  here  confine  our  Httentiun  to  tubercle  ua  it  comes  under  the  care  of  the 
^urp'on,  omitting  all  mention  of  tbe  Inngs.  A  single  tubercle  follicle  forms 
A  minute  dot  just  visilile  to  tbe  naked  eye  ;  it  is  8emi*tran8parent  and  grey  in 
colour,  and  of  cartilaginous  hardness,  and  it  hati  received  the  name  of  the  semi- 
tninsparefit  fpetj  ynwulalwn.  By  an  increase  in  the  z<:inc  of  lymj>hoid  cell8,or 
by  Che  cb»*te  approximation  of  two  or  more  se[»arale  niHJules^  tbe  grey  graiiula- 
liuns  fretjueutly  a-acb  the  size  of  a  millet-seed,  and  have  consoqueutly  received 
ihc  name  tif  miliar)'  t id>crcle  (miUum — millet).  The  grey  gmnnlatioa  has  long 
%sen  considerc<l  the  mo!^  characteristic  feature  of  tultercle.  Ii  is  commonly 
«urrouuded  by  a  zone  of  hypcnemia,  aud  often  by  distinct  evidence  of  inflam- 
tnation.  Thus  i>n  a  B'Tous  membrane  it  may  be  covered  by  a  thin  layer  of 
lymph,  and  the  cavity  lined  by  the  nicmbraue  may  contain  an  excess  of  fluid. 
In  juintfi  it  may  lie  surrounded  by  a  zone  of  granulation  tisaiue  before  wbidi 
the  normal  fttrudures  are  disap)M.*ariug.  In  some  cases,  instrad  of  forming 
dfliinct  nodiileis  tuUTclc  intiltratef  the  tissn4*s  in  a  jtingle  mans,  Thix  is  ofU^n 
Mm  in  tb*.'  tcstik-le  when  the  disi'iue  \*  advancing  from  the  epididymis  into  tbe 
body.     Here  there  may  be  a  hard  scmi-tronspsrent  aime  more  than  an  eightli 
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of  an  inch  in  breadth,  which  on  microscopic  e^camication  iis  fiinod  lo  be 
poaed  of  tubercle  nodules,  so  closely  piicked  as  to  bo  prw^ticAlly  coiiuniiaaa.H 
(iSw  Figure ofTubercnIons  Testicle,  Vol.  II.)     This  is  termed  </rpy  vtfiitr*iim. 
Beyond  this  dotted  i^rey  granuktiinis  mny  be  sl'Cu  in  the  ochenrite  htaltfaj     , 
tissnee.  m 

Before  it  reaches  any  considerable  size  the  j^^v  ^rannlntinn  nndergfjc*  fattj^ 
dcgenertition.  Ft  becoiuea  ofiaque  in  its  centre,  yellowish-white  in  cttloar,  mod 
more  friable  in  structure,  and  is  then  termed  Yrlhw  Tnhttclf.  By  (he  prnriM 
of  invasion  of  the  surrounding  tissues  by  the  tuberculous  yiv)wth.  foUuwod  fcy 
fatty  degeneration  and  caseiition,  large  cheesy  masses  nmy  be  fomied,  Thne 
commonly  reach  the  size  of  a  pijrcon*s  egg.  and  are  often  birger.  Thoa  a 
lymphatic  gland  by  gradual  tnbercnlons  invasion  and  destrnction  of  '\\m  u<9rmaJ 
tisfluc,  followed  by  fatty  degenerution,  may  be  converted  into  a  yellow  cbeoqf 
roa«i,  closely  surrounded  by  the  stretched  capaule.  The  kidney  in  like  m 
may  be  converted  into  a  huge  cheesy  mass  bigger  than  a  fietal  head.  (.'^lAcatcd 
tubercle  is  soft  and  brittle,  so  that  it  can  easily  be  removed  from  the  cavity  in 
which  it  is  lying,  by  means  of  a  sharp  ^poon.  This,  aa  will  l>e  «u1«fc<^oenlly 
seen,  distinguishes  it  from  a  softening  syphilitic  gumma,  wbicli  is  leftthe*ry  and 
tough. 

The  fate  of  these  large  caseous  masses  viu'ies.  They  may  either  dry  up  ud 
become  firm  and  be  encapsuled,  or  they  may  calcify  or  8ofi*-n.  The  {larticalar 
change  that  n  mass  of  yellow  tubercle  undergoes  so^ms  t4)  dc{»end  in  {itft  tt 
least  on  the  situation  of  the  disease.  Thus  calcification  is  ctimmon  in  the 
bones  and  lymphatic  glands,  but  is  i*arely.  if  ever,  met  with  in  the  akio, 
testiclCi  kidney,  or  synovial  membranee.  Encapsnlutiun  by  tibn^id  tismc  tf 
common  in  the  lymphatic  glands,  and  is  occasionally  met  with  in  the  kidney ; 
softening  is  the  rnle  in  the  skin,  testicle,  kidney,  and  synovial  luembmnet.  and 
is  very  common  m  the  lymphatic  glands. 

By  the  progressive  development  of  tuberculons  tissue  with  the  inflamnMtorT 
changes  around  it.  the  n<»rmal  appenranoe  of  the  iiflV'rte<l  ]»art  V»?come<i  entirely 
lost,  and  it  ijn  converted  into  a  soft  pulpy  niass  of  Taberoalona  QrannlatJaa 
TUsae.  In  this  the  grey  or  yellow  tul^roles  can  often  be  rtH:ognJxcd  vith 
the  naked  eye. 

When  tubercle  softens  it  breaks  down  into  u  thick  curdy  fluid.  Tb^  proooH 
is  always  accompanied  by  more  or  less  inflammation  of  the  ^'  ''ng  piitib 

accompiinied  in  most  cases  by  the  formation  of  pus.  and  wc  .t  fbrned 

the  TnbercnloTia  Absc«fla.  This  is  the  most  common  form  of  ciirooic  ahM— 
It  may  form  a  large  collection  of  flnid — sometimes,  as  in  the  |iiKMi  ahaecai, 
reaching  an  euonnoiis  size.  The  fluid  it  contains  is  commonly  tliin  atut  tiirdy, 
and  contains  much  granular  matter  and  but  few  re<w>guixaitl(.'  paa  cells.  Id 
more  acute  cases  the  pus  may  more  closely  resemble  that  of  an  acute  afaacMa 
The  wall  of  the  abscess  may  be  compotted  of  a  thin  layer  of  raaratinc 
tubercle  This  is  the  case  in  tuberculous  ahscefisea  of  tlie  kidney,  leabck^  or 
akin.  In  the  hirgcr  abscesses,  such  as  a  |>Kotta  al>ficefta,  it  may  be  iu  part 
fonuL-d  merely  by  condensed  fibrous  tissue  not  acinally  tul'  BaciDi 

can  scarcely  ever  be  demonstrated  in  the  pus  of  these  absoivv  iuaoupifc 

esiamination  or  direct  cultivation,  but  Uiat  their  spores  are  pntsetii  can  b 
thown  by  inoculation  experiments. 

In  superficial  tuU^rculons  diseaaes,  after  aoflening  uf  the  labercte  and 
diachargo  of  the  softened  cheesy  matter,  an  ulcer  is  often  left. 
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The  TnborciUous  ITlcer  is  nsuallv  characterized  hy  the  following:  features  : 
The  floor  of  the  ulcer  is  yellow  aud  i^ranular,  the  ba«e  ia  slij^litly  iudurat^d, 
•ad  the  edges  rai.scd  and  ollen  undcrmitied.  It  teods  to  spread  slowly  by 
progressive  infection  of  siirroundiuE^  tissuet*.  In  surgical  ]>ractico  we  meet  witli 
surh  ulcerH  in  the  skin,  bladder,  rectum,  tongue,  and  larynx.  In  these  the 
progress  of  the  disease  ia  utlen  iiastened  by  the  decomposttitm  of  ihe  discharges 
from  the  sore. 

Constitational  Symptoms  of  Tabercoloaa  Diseases. — Local  tober- 
calous  diaea>ie8  are  not  nocesaarily  awonipuuied  by  any  R-cognizable  con- 
stitutional symptoms,  even  though  many  different  h«'nl  centres  of  tubercle 
exist.  AVhen,  however,  tubercle  exists  in  a  considerable  local  mass,  as  in  the 
kidney  or  testicle,  or  in  a  diseased  joint,  and  more  especially  when  it  is  com- 
mencing to  sctfcen,  careful  thermometric  observations  will  almost  always  show 
some  elevation  of  temperature,  especially  at  night.  This  may  not  l>e  great, 
perhaps  not  np  to  lOo-  F.,  bat  if  it  is  persistent,  it  is  very  grarc  evidence 
of  Softening  tuliercle.  The  consideration  of  the  symptoms  of  general 
tuberculosis  b**long8  rather  to  Medicine  than  to  Snrgcry.  When  visceral  tuber- 
culosis occurs  as  a  secondary  oonsequeuce  of  a  local  tulierculous  disease  it  most 
commonly  appears  in  the  form  of  ordinary  pulmonary  phthisis,  and  runs  the 
usual  chronic  course.  Progressive  emaciation,  evening  elevarion  of  temperature 
and  night  sweats,  which  cannot  be  accounted  for  by  prolonged  suppuration 
Irom  the  local  ^'hc  of  disease,  always  lead  to  a  grave  apprthension  that  general 
tubercnktsis  is  taking  place. 

In  cases  of  acute  general  tnI>ercu1o8is  following  a  local  tuberculous  disease^ 
such  as  are  occasionally  mot  with  in  joint  disease  and  mere  often  in  tuber- 
culous testicle,  there  is  marked  febrile  disturbance,  the  thermometer  reaohing 
often  lO.S^  F.  or  lor  F.,  without,  at  first,  di-'finite  affectitm  of  any  organ. 
The  si.'mptoms  may  then  closely  resemble  typhoid  fever,  or  if  there  is  an  open 
wound,  may  be  mistaken  for  septicaemia.  Before  long,  nsually  not  later  than 
the  second  week,  symptoms  either  of  acute  pnlmonar}'  phthisis,  tuberonloos 
meningitis,  or  ^^ome  other  definite  tuberculous  affection,  make  their  appearance. 

Spk'MAL  TniKKCt'UH  s  Diskases. — The  only  certain  evidence  that  a  disease 
is  tuberculous  in  the  prcaenc**  of  the  bacillus  tutK-n-ulosis  in  the  diseased  tissues, 
proved  either  by  diiYTt  micnwcopic  observation,  by  cultivation,  or  by  inocula- 
tion. The  general  course  of  tho  disease,  the  invasion  of  the  tissues  by  a 
chronic  inflammntory  new  growth,  incapable  of  higher  development,  and 
tendmg  always  to  caseation,  and  the  occasional  termination  in  general  or 
pulmonary  tuberculosis,  are  sec*jndary  pnuffs,  but  cannot  l>e  considered  con- 
clusive in  the  absence  of  the  demonstration  of  the  bacillus. 

The  following  surgical  diseases  have  been  proved  more  or  less  conclusively 

be  tuU-reulous  ; 

\a.)  Skin  and  subcutanentis  tissue  :  lupus,  and  subcutAneons  scrofulous 
(h.)  Mucous  membranes  :  tubercnlous  ulceration  of  tongue,  pharynx, 
palatCf  ami  kirynx  ;  some  cases  of  scrufuloujit  ozo^na  and  fistula  in  ano  \ 
(c.)  Lym))hatic  glands :  muuy  cases  of  strumous  enlargement  and  sitmfulous 
•bsces  ;  u/.)  (ieuito-uriuary  organs  :  scrofulous  kidney,  strumous  testicle,  and 
some  fonns  of  idcerutioo  of  tho  bladder,  and  m.'rofutou6  discujM*  of  the  prostate 
and  vesH'iilm  seminales  ;  (r.)  Ii<mes  and  joint.*;  all  cases  of  white  swelling, 
or  fungous  diseasi.- ;  many  of  chronic  synovitis  ;  almost  all,  if  not  all,  ciues  of 
caries,  not  evidently  traumatic,  septic,  or  syphilitic  ;  chronic  al»scet«  of  bone. 
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and  some  forma  of  chronic  osteomyelitis  ;  fungous  disease  of  sheaths  of  ten- 
dons, and  some  forms  of  chronic  teno-synovitis.  This  long  list  shows  the  truth 
of  Volkmann's  remark  that  since  the  true  nature  of  these  di8ea;9es  has  been 
recognized,  the  Surgeon  may  almost  be  said  to  have  more  to  do  with  tobercle 
than  the  Physician. 

PrediBposing  Canaes  of  Tubercnlona  Disease. — Tubercle  being  m 
specific  infective  disease  it  follows,  as  in  the  case  of  the  infective  diseases 
generally,  that  the  predisposing  causes  are  of  two  kinds  :  first,  thoae  which 
favour  the  entrance  of  the  specific  virus  into  the  body  ;  and  secondly,  thoec 
which  lessen  the  resistance  of  the  tissues,  either  locally  or  generally,  to  the 
growth  of  the  virus. 

The  path  by  which  the  virus  originally  enters  the  body  is  somewhat  doabtfal. 
The  bacillus  can  be  cultivated  out  of  the  body  only  with  considerable  diffi- 
culty, requiring  a  temperature  of  from  80°  to  105'  F.,  and  growing  only 
on  blood-seinim.  It  is  probable,  therefore,  that  it  is  a  genuine  parasite,  and 
exists  out  of  the  body  only  in  the  form  of  spores.  These  spores  are  contained 
in  the  sputa  of  phthisical  patients,  in  the  faeces  of  those  suffering  from  taber- 
culous  diseases  of  the  bowels,  and  in  the  urine  of  those  affected  with  genito- 
urinary tuberculosis.  Many  of  the  lower  animals  are  also  liable  to  tubercle, 
and  may  disseminate  the  vims.  Thus  the  milk  of  cows  suffering  from  taber- 
culous  disease  of  the  udder  is  midonbtedly  a  most  important  source  of 
infection  ;  tubercle  bacilli  have  been  demonstrated  in  the  milk,  and  tobtf- 
culosis  has  been  produced  by  inoculation.  The  risk  of  infection  by  meat  from 
tuberculous  animals  is  probably  small.  Judging  from  the  analogy  of  the 
bacillus  anthracis,  the  spores  in  all  probability  retain  their  vitality  for  years 
when  drietl,  and  may  be  diffused  everywhere  where  dust  is  carried,  and  ther? 
can  be  little  doubt  that  they  are  abundant  in  the  dust  wherever  human  beings 
are  crowded  together.  In  all  probability  we  have  all  frequently  taken  them 
into  our  bodies,  but  fortunately  they  can  develop  only  where  they  find 
favouring  general  and  local  conditions. 

A  considerable  number  of  cases  have  now  been  recorded  in  which  dirnt 
inocuhfion  of  wounds  by  the  tuberculous  vims  has  occurretl.  Elsenberg  has 
collected  thirteen  cases  in  which  tubercle  appeared  to  have  l»een  directly 
inoculated  durinjr  the  rite  of  circumcision.  Eve  has  recorded  a  remarkable 
case  of  the  $anie  kind.  A  child  aged  five  months  was  admitted  into  the 
Tendon  Hospital  with  a  large  abscess  containing  caseous  pus  in  each  groin, 
and  a  small  sore  on  the  frsenum  which  had  remained  uTihoaled  since  circum- 
cision had  been  jierfomied  on  the  eighth  day  after  birth.  Inoculation  of  a 
guinea-pig  with  pus  from  one  of  the  abscesses  pn>dut*etl  tuberculosis.  The 
individual  who  had  performed  the  circumcision  had  died  of  phthisis  a  week 
before  the  child  was  atlmitted  to  the  hospitiil,  and  another  child  whom  he  had 
circumcisitl  a  year  previously  had  died  of  tuberiMe. 

A  striking  case  of  direct  inoculation  is  recorded  by  Tschemini:  of  Copen- 
hagen. A  healthy  woman  aged  twenty-four  cut  her  finger  with  a  broken  glass 
vessel  containing  the  sputum  of  a  man  dying  of  phthisis.  A  small  fungatin:; 
mass  of  granulation  tissue  formed,  and  was  scra|>eil  with  a  shaq>  spo«>n.  The 
disease  recurred,  and  subsequently  the  finger  was  amputated,  and  swollen 
glands  at  the  elbow  and  in  the  axilla  excised.  The  sputum  which  was  the 
sounv  of  iutx-'ulatifin  was  rich  in  tubercle  lxR*illi.  and  the  granulation  tiasne 
from  the  finger  and  the  enlarged  glands  contained  tubercle  nodolesand  bacilli. 
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The  occiiRionnl  tranRniissioii  nf  tuborrnlosis  liy  rtmUigioti  is  of  intorcKt  chiefly 
in  cr>nntcUuu  with  tiilHircnloiis  alttrtiniifi  nf  the  Inn^. 

Coaatitntional  Predisposing  Causes, — Piicier  this  htiuiin^  must  be 
included  the  \-arioUis  toudilious.  iiioiitly  httle  undei^t*^,  which  diminish  the 
resisting  power  of  the  tissncs  to  the  iavasion  of  the  taberclc  hacilhia.  Of  these 
th<.*  rmifit  iitijKirtaut  is  undoubtedly  the  constitutioDHl  condition  known  ns 
Sorofala  nr  Stmina.  Scmfuia  is  uli:inu*tertzod,  a>*  Virchow  exjtresses  it,  by 
uo  *'  abtiorniHl  vuhiemhility  '*  of  the  tissues,  or,  in  other  words,  by  a  anbnonnal 
resisUiuce  to  external  injarions  inflnenres,  amongst  which  must  >ie  iucluded 
the  invasion  uf  purlio^nic  orc^anisms  of  all  kinds.  Scroftila  is  not  a  disease  ; 
it  is  merely  a  constitutional  predisposition  to  disease,  and  not  to  one  di^'Ase 
only,  but  to  many.  If  we  study  the  diseases  of  those  patients  who  present  the 
characters  tu  be  presently  described  as  those  of  the  scrofulous  dinthetfi?,  we 
shall  tind  that  it  ia  not  to  tubercle  alone  that  tliey  ahuw  an  abnormal  sus- 
ceptibility. tScrofulong  patients  as  a  rule  suffer  more  severely  from  syphilis, 
ehunld  they  eoutruct  that  disease  ;  f^^oDorrhcea  with  them  is  difficult  to  care  ; 
and  buboes  conunonly  follow  a  soft  chancre.  Scrofukms  cbildren  are  more 
likely  than  others  to  die  of  scarlet  fever  or  measIcH  :  and  it  is  a  jjenendly 
received  opinion,  thouijh  there  is  no  very  good  evidence  for  it»  that  they  are 
more  liable  than  others  to  acute  infective  perioetitia  and  necrosis  of  bone. 

The  scrofulous  diatliesia  is  characterized  chiefly  by  a  tendency  to  various 
forms  of  inflammation,  resnltin^r  fi-om  slight  cau*!os  which  would  be  innocuous  to 
healthy  subjects.  Catarrhal  inflarnmutions  of  mucous  membranes  are  especially 
common.  Micro-orjjanisms  maltiply  in  the  discharges,  and  the  further  irrita- 
tion of  the  products  of  their  growth  causes  the  dischar^  to  become  panilent ; 
and,  owing  to  the  feeble  resisting  power  of  the  tiesnes,  the  cftndition  may  be 
very  chronic.  Scn)fn Urns  catarrhal  inflammation  in  children  is  cj^pcciully  likely 
to  attack  the  eye,  niwc,  throat,  and  ears.  The  ronjunchra  ttecomus  chn)riically 
inflamed,  and  tho  dischar«;e  IxM-oraes  mnco-puruleul.  »\s  a  secjuela  of  tliifl  the 
condition  known  as  **  granular  lids  "  is  not  unctimmonly  set  up.  The  papiltse 
become  excessively  vascular  and  hypertrophied.  till  the  whole  surface  of  the 
membrane  appears  to  be  covered  with  genuine  granulation  tissue.  The  affec- 
tion 8|»ecially  known  ns  strnmous  or  phlyctenular  ophthalmia  oft^n  leads  to 
the  formation  of  a  small,  intractable  ulcer  on  the  ajrnea,  with  intense  injection 
of  the  surrounding  conjunctiva, 

Tho  mucous  membrane  lining  the  noshiU  becomes  chronically  congesttni,  red 
and  swollen,  givins;  rise  to  habitual  snifling  and  to  a  sensation  as  nf  u  constant 
c»dd.     The  diycharge.  at  flrst  merely  mucous,  frc<|nently  biK'on  ''nl, 

and  lodging  in  the  in-eguhirities  of  the  ua^al  fosBje.  decompotk'S,  ;.  -  ■  to 

the  most  offensive  smell.  This  condition,  known  as  utrunwuit  oztnui^  may 
s<:»auer  or  later  cause  uk'cration  of  the  membrane  and  sulMeijuent  necrosis  of 
the  bones.  Occasionally  the  lining  membrane  of  the  antmin  becomes  irritated, 
and  this  may  be  followed  by  enlargement  of  the  cavity  and  dischargr*  of  nn- 
heftltby  pus  into  tho  no<itri1s. 

The  mufOitn  irtrmffranf  of  the  throat  is  chnmically  congested^  and  the 
adenoid  tissue  ^^r  rht*  naso-phuyux  ts  often  hypertrophied  ;  the  tonsils  may  be 
enlarged. 

Chronic  puruit-nt  discharge  from  the  car,  ^rofulom  otorrfura,  h  another 
very  common  utfectiou.  The  diseanc  most  frequently  commences  in  the 
middki  oar,  thv  discharge  finding  its  way  out  by  perforating  the  membranu 
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tjmpani.  It  frequently  kad?  to  dcstniction  of  the  ossicles  aud  pumiflXK&U 
tloafness.  The  imicoiLS  membrane  of  the  fjeniio-uritmrij  ortfofis  abo  u  m£M 
affected  with  {iiiriilent  catarrli,  often  arising  from  very  slight  cmumc^^H 
very  permanent.  Such  diHchurijea  are  nF  common  iictrumncc  in  Al^^ 
children,  and  Itave  fre({Uently  given  riKe  to  unluuuded  charges  of  crimifial  asMB 

The  Upnfihattf.  tj lands  MTii  }xfcuhariy  prune  to  be  afi'ectvd,  and  tJie  enlargemcnf 
can  almost  ahvay»  be  traced  to  some  irritation  ol'  the  fuirt  from  whieb  tfaej 
receive  their  lymph  supply, 

TheBe  varioUA  strumous  iuHammatiooB  undoubtedly  render  the  pvt  afliwtri 
peculiarly  liable  to  become  tuberculouft.  As  an  instance  may  be  tnval 
the  very  common  cases  of  tuberculous  disease  of  the  lymphatic  glands 
neck  occurring  in  strumous  children.  Here  It  may  fairly  be  Kuppoaed  that 
the  unhealthy  condition  of  tlie  mucous  membrane  of  the  throat  favoon  ibt 
entrance  of  the  bacillus  tul>(;rcnloi<is,  which,  reaching  the  already  inmip*^ 
lymphatic  gland,  finds  the  soil  ready  prepared  for  its  growth. 

A  reference  to  the  list  of  surgical  tuberculous  diseases  given  on  p.  1O08, ' 
show  that  many  atleo:ious  previously  spoken  of  as  strnmoos  or  nrrofal 
hare  been  definitively  proved  to  be  actually  tulterenlous.     The  terms 
fulous'*  and  "tuberculons"  are  not  indctjd  (lynonymous.     A  patient  au^ 
scrofulous  and  yet  sutler  from  no  actual  disease  ;  he  cannot  be  inbereoiiMA, 
unless  his  body  is  actually  invaded  by  the  bacillus. 

Si^s  of  the  ScrofoloTLs  Diatheaia. — Tlie  existence  of  tfa«  eci 
diathesis  is  oltx'n  marked  by  tho  prescnco  of  a  peculiar  temperament. 

The  Scrofolona  Temperament  tissumea  two  distinct  forms,  the  f 
the  dark  ;  and  each  of  thefie  presents  two  varieties,  the  fine  and  the 
The  most  common  is  that  which  occurs  in  persons  with  fair,  soft,  and  transpamtf' 
skin,  having  clear  blue  eyes  with  large  pupila,  light  hair,  ta[tcring  fiugrre,a8d 
fine  white  teeth  ;  Aviuisc  beauty  indeed  is  ofteu  great,  especially  in  early  Rfe. 
being  dei)endent  rather  on  roundness  of  outline  than  on  grace  of  form  :  «jd 
whose  growth  is  rapid  and  precocious.     In  these  individuals  th'  •  at* 

strong,  and  the  prorrcutive  power  considerable;  the  nieuLal  .i'  .  ^  a)*' 
great,  and  is  usually  churactcrized  by  much  delicacy  and  eoftncaa  of  Mm, 
and  vivacity  of  intellect.  Indeed,  it  would  appear  that,  in  such  person*  m 
these,  the  nutritive,  procreative.  and  mental  powers  are  rapidly  and  p«rrtrrtif»ll5 
devL'lofK?d    in   early   life,   but    become   proportionately  early  1  •  In 

another  variety  of  the  fair  scrofulous  temperament,  wc  tiod  a  po.i:  .  'dun 

and  rounded  features,  tight  givy  cyea,  crisp  and  curling  sandy  hair,  a  shdrtj 
and  somewhat  ungainly  stature,  and  clubbed  tingers :  but  not  nnoommonlT, 
as  in  the  former  variety,  grtrat  utid  early  mental  activity,  and  iNxanimiiUt 
mach  muscular  strength. 

In  the  dtirk  form  of  the  scrofulous  temperament,  we  usually  find  a  eotnevhtf 
hea\7,  sullen,  and  forbidding  apfM>arance ;  a  dark,  ooame,  sallow,  nr  pft^' 
looking  skin  :  short,  thick,  and  harsh  cnrly  hair  ;  a  small  stature,  bototoi* 
powerful  and  strong-limlied  franie  :  with  a  certain  degret<  of  torpor  or  bnpMT 
of  the  mental  fnculties,  (hough  the  powers  of  thr-  'w  sotneUBOi rt- 

raarkably  developed.     'J'lie  other  dark  strntnous  tcm|'  >- charaderM 

by  clear  dnrk  eyes,   fine  hair,  a  sallow  skin,  and  by  a  mental  and  pbyfieil 
organization   that  closely  resembles  the  firol   dcecribed  ^aiie&y  ul  Um  to^ 
atruuKuiB  diathesis.  H 

In  all  these  varieties  of  temperament,  the  digeetive  oi^saiia  w^l  be  foood  le 
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Ik  and  irritable.  This  condition,  which  I  l>elieve  to  Im  invariably  iisso- 
ciateti  with  the  stTufuIous  diatbesis,  and  thu  i{n|K>rtance  of  whii.-h  was  pdintcd 
out  by  Sir  James  Clark,  must  be  I'eganled  as  one  of  the  most  esRontinl  condi- 
tions connected  with  scrofula,  and  aa  tending  greatly  to  that  impainnent  of 
natrition  wbioh  is  so  frequent  in  this  state.  This  gastric  irritability  is 
(•specially  characterized  by  the  tonpne,  even  in  yonn^  children,  l)eing  habitu- 
ally coated  towards  the  root  witii  a  thick  white  fur,  thmn^h  which  elonj^ted 
papilltc  project, constituting  the  '^pipped'*  or  '*istmwlM-Try"  tonfjuf  :  the  edges 
and  tip,  as  well  as  the  lips,  being  usually  of  a  bri*^hi  red  colour.  This  state  of 
the  tongue  is  aggravated  by  stimulants,  high  living,  and  the  habitual  use  of 
purgatives.  In  the  fair  varieties  the  liowels  are  usually  somewhat  loose,  bat 
in  the  dark  forms  of  struma  there  is  a  torpid  c<mdition  itf  the  intestinal  canal. 
In  all  aises  the  action  of  the  heart  is  feeble,  and  there  is  a  tendency  to  coldness, 
aind  often  to  clamminess  of  the  cjctrcmitice. 

The  Hereditary  Kature  of  tuberculosis  is  well  known  to  the  public  and  to 
the  profession ;  for  although  the  scrofulous  diathesis  is  not  commonly  con- 
genital, yet  the  tendency  to  it  is,  and  it  often  manifests  it«elf  at  an  early 
period.  In  other  words  it  seems  probable  that  tulxirculofiis  itself  is  not  iu- 
heriied,  but  only  that  "abuonnal  rulnembility ''  of  the  tissues  which  renders 
them  peculiarly  liable  to  tuberculous  diseases. 

A  most  powerful  occasioning  cause  of  the  scrofulous  diathesis  and  ot 
tabcrcnlous  disease,  and  that  which  in  most  civilized  countries  is  likewise 
the  m<:i«t  frequent,  is  malnutrition  arising  from  an  habitual  disregard  of 
hygienic  laws :  either  from  insufficiency  of  nourishment,  or  the  administration 
iif  improper  food,  in  the  poorer  classes  ;  or  from  overfeeding,  and  overstimula- 
tion of  the  digestive  organs,  amongst  the  children  of  the  wealthier  orders  of 
■uciety.  inducing  chronic  irritation  of  the  mucous  membrane  of  the  stotnach 
and  interfeix'nce  with  the  tligestive  powers,  and  cou8ei|nentIy  with  nutrition. 
The  influuuce  of  food  that  is  iunutritious  in  quality  or  iusulticient  in  quantity! 
vas  shown  by  Phillips,  in  his  excellent  Tnaiise  on  Scroftila,  to  Iw  the  most 
ediate  cau»:  of  the  diathesis;  and,  when  conjoined  with  the  injorious 
of  a  continvd  and  impure  atmosphere,  it  may  be  considered  as  sufficient 

ooi*asion  it  in  those  cttses  in  which  no  prodispositiou  to  it  exists,  and  greatly 
til  dfvelop  any  hereditary  tendency  to  it  iu  the  system.  It  is  to  the  oon- 
joiuL^l  influence  of  agencies  such  as  these  that  we  must  attribute  the  prendence 
of  tuberculous  <lisejiscs  amongst  the  lower  orders  both  of  town  and  of  rural 
populations. 

Tuberculous  affwtions  of  various  kinds  are  often  called  into  at^tivity  by 
the  (iehiiity  imluced  by  j/rvriou^  f/f^a.v.<(,  such  as  measles,  scurlatina,  whooping- 
cough,  &.C, 

Excluding  affections  of  the  Inngs,  tubenrulous  diseases  usually  develop  at 
tfrn  Mrly  ftye,  though  seldom  before  the  child  hsfi  reaehed  ita  second  year. 
They  are  most  common  about  the  iteriod  of  the  second  dentition,  and  it  is 
comparatively  rare  to  meet  with  them  fi»r  the  first  time  af>er  the  age;*  of 
twenty-five  or  thirty-five.  iVj-  dt>es  nut  apjteiu-  u)iiterinlly  tit  inlluence  the  disease. 

lAKal  Prrdtttpotiny  TrtMjiM.^ Although  certain  constitutional  ronditions  are 

gtxsat  iinporlan<x*  as  prcdis[)osing  causes  of  tuberculosis,  yrt  cases  of  tuber- 

iw  disease  arc  very  fnx|ucntly  met  with  in  |ttttient«  who  pi-esenl  none  of 

I'ndor  these  conditions  the  diminished  resisting  |»ower  of  the  tis(>ues 

local  and  not  x^ueral,  and  as  common  causes  of  such  local  diminishetl 
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resistance  maj  1>e  mcDtioncd  previous  simple  inHnmmation  ftnd  dcn|^9 
slight  external  injury.  Thus  in  manj  cases  of  tuberc*uIon»  j<Mnt  <liimfi  ih^ 
history  clearly  points  to  a  sprain  or  other  injury  as  the  starUng-poiot  of 
the  diseafto. 

The  local  elTect  produced  by  tnbercnIouH  infection  varies  xmtj  irreatly  nnte^ 
different  circumstances.  It  h)«  been  pointed  ont  in  the  rbnpu*T  «tn  lofiaB* 
mation  that  the  eflect  of  an  irritant  >-arie3.  first.,  with  the  intrnaily  of  th« 
irritant  itself;  secondly,  with  the  resisting  power  of  tlie  tisntfi,  and  thMt, 
with  the  presence  or  absence  of  accessory  sources  of  irritation. 

The  variation  in  the  local  effect  of  the  virus  is,  perhiijis,  best  illoatnUed  hj 
tuberculous  disease  of  the  synovial  membrane  of  the  kne<;.  fn  lolenht/ 
healthy  adults  a  few  tubcrtje  nodules  may  fonn  in  a  h'mit«.-d  fwwt  of  li* 
membrane  and  there  give  rise  to  a  chronic  intlammatory  growth  of  fihmi 
tissue  around  them,  the  mischief  remaining;  strictly  limited  and  it«  aatvre 
being  ascertainable  only  by  the  microscopic  evidence  of  a  few  atrophM 
nodules  in  the  mass  of  tibroid  tissue.  In  children  we  more  commonlj  fiml 
the  disease  extending  rapidly  :  implicating  the  whole  membnine  uud  pT\t^ 
rise  to  the  formation  of  a  mass  of  sofl,  poipy,  vascular  '    i'*n  tuaoe^ 

scattered  through  which  are  numerons  non-vascular  tub* ;  '«  wKidv 

are  the  centres  of  iiritation  which  have  caused  the  growth.     If  -  *:  l« 

now  put  at  rest  and  every  accessory  source  of  irritiition  reuj:  .  .,  .^:. :  tbe 
child  be  well  fed  and  removed  to  pure  air  so  that  die  n*8istjng  {Mwerof 
tissnea  is  increased,  we  find  the  vascular  gmnulation  tissue  divrlripinip 
firm  fibroid  tissue  which  encloses  the  tnlKTcle  no*lnlea,and  tims  rerorcry 
place.  If,  on  the  other  hand,  the  child  bo  negloctt*d  and  the  joint  moved,  *v 
find  the  tulx^rcle  invading  the  grannhition  tissue  and  n^pliicing  it  and  fioaJl} 
degenerating  and  soUeuingand  thus  giving  rise  to  a  olinmic  alxicvsB.  If  Mi^ 
a  joint  be  opened  and  decompoeitiou  follows,  it  is  possible  that  the  imtatioi 
of  the  septic  matter  may  cause  rapid  sloughing  of  alt  the  tulierctiluna  tisnt 
and  thus  bring  the  s(>ocific  disease  iu  an  end  ;  but  the  reverse  may  occv.  Tb> 
resistance  of  the  tis^sues  may  be  stilt  further  impaired  by  the  irritation  of  ife 
septic  products,  aud  the  invasion  of  the  bones  by  the  bacillus  may  br  Inwtenei 
If  these  farts  lie  borne  in  mind  it  is  not  difficult  to  understand  hov  ik 
preseDce  of  tubercle  may  be  associated  with  all  \-arietie8  of  the  infiamiDAlai} 
prooess,  chronic  fibroid  growth,  exuberant  formation  of  granulation 
suppuration,  ulceration,  or  even  sloughing. 

The  part  plnyed  by  the  constitutional  and  local  predispotfing  canaes 
in  different  coses.     In  some  diseased  joints  rest  alone  is  tpiickly  followed 
cure;  in  others  local  treatment  has  no  elTet.'t  and  the  invasion  of  thebnllv 
continues  unchecked. 

Senile  Tnbercalosia. — ^^liddle-agcd  and  elderly  people  are  oooMDOOillj 
attacked  by  tuberculous  diseases.  The  individuals  Si)  affected  hare  vnd^ 
Huflered  from  similar  disease  in  their  youth,  or  iiuve  come  of  sctofulcfll 
families.  But  the  disease  has  flp^kannitly  Ik'CU  curoxl,  and  they  may  ban 
eujoye*!  gO(Ml  health  and  led  active  lives  for  a  long  series  <if  years.  V 
influence  of  deptvssiiig  physical  or  mental  causes,  or  as  the  result  of  d 
consequent  on  some  serious  illness,  typicid  symptoms  of  tuben^Ie  will  man 
ihemselves  in  the  soft  ports,  the  joints,  and  the  boucs.  Th«  d 
run  an  acute  course,  and  the  patient  will  die  oftuberculoeitt  of  somo  of  U» 

Theatmekt. — Preventive  Treatment  is  that  intended  to  prrr 
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cnt  of  tuberculous  (liseaae  in  tbose  wlio  present,  the  L-xtt-nial  signs  of 
tlif  8<:n»fulou&  diatliesiH.  or  who  have  an  herndilurr  tcnrlency  t-o  it.     It  is  of 
thtj  utmi'wt  con8e(iucnco.  und  l)y  proper  attention  to  it.  I  have  no  hositntioii  in 
jing,  the  development  nf  local  disease,  even  when  there  is  hereditary  pa^liB- 
ition.  may  be  stopped  ;   and  the  child  of  strnmous  parents,  presenting 
perhaps  the  Ibitnrfs  indioative  of  the  diathesis,  may  pass  tlirongli  life  without 
the  diseaitc  havint,'  an  opportunity  of  dec'loring  itself.     In  order  to  accomplish 
^his,  however,  thf  preventive  plan  of  treatment  mtist  be  commenced  early,  and 
■continued  uninterruptedly  for  a  considerable  time,  even  for  yej»ra. 
If    The  preventive  treatment  of  scrtifula  and  tubercle  may  be  said  in  general 
terms  to  consist  in  close  and  continuous  nttentloii  to  hygienic  rules.     The  diet 
mnst  be  flj»ecially  attended  to;  nourishing  food,  but  of  the  lightest  quality, 
kicin»  given.     A  great  crrf»r  is  often  committed  in  overloading  the  stomach 
with  more  or  with  heavier  food  than  it  can  digest,  nndev  the  impression  that 
ktrong  food  is  necessary  to  give  the  patient  strength,     lu  conaequencG  of  this 
*error.  the  irritability  of  tlie  mucous  meniiiraue  is  kept  up,  nutrition  is  imper- 
fectly performed,  the  surplus  food  is  thrown  off  in  the  s^u[ie  of  litliates,  or 
Cither  pro<hicts  of  mal-iussimilation,  and  health  and  strength,  wliich  are  the 
n-snlt*  of   perfect  nutrition,  Ijeeome  impaired   rather   than  improvcil.     The 
use  of  stimulants,  wliether  wine  or  beer,  should  be  very  sparing,  and  the 
milder  and  weaker  should  be  preferred  to  the  heavier  and  stnmgor  kinds  of 
malt  Iir|i)or;  the  )y>wels  must  l>e  kept  regular  with  the  simplest  aperients :  the 
'V'lhing  shtinid  be  warm,  and  must  cover  the  whole  of  the  surface  ;  and  the 
j.iUiriit  hhiiuld  live  in  well-ventilated  rooms.     He  should  be  allnwrd  siillieient 
■Bxcrcise  in  the  o])en  air,  not  carried  to  the  pffint  of  f&Ligue,  and  should,  if  his 
■BircuniAtauces   permit,  have  change  of  air  from  time  to  time,  alternating  a 
h^H  nntli  an  inland  climaU*.     Bathing  also,  whether  lu  sea  or  ri\'er,  with  the 
liabitual  use  of  the  tepid  or  cold  sponge-ljath,  and  friction  of  the  surface  with 
horse-hair  glnves  or  a  rough  towel,  so  as  to  keep  the  skin  in  healthy  action, 
should  be  regularly  practised.     In  carrj'ing  out  this  general  plan  of  treatment, 
it  mnst  be  borne  in  mind  that  though  the  health  and  strengtJi  of  a  delicate 
and  weakly  child  can  be  improved  up  to  a  c-ertain  point,  it  can  never,  by  any 
icans,  be  rendcn.'d  as  robust  and  vigorous  as  a  child  of  good  congenital  stamina 
ho  had  been  equally  well  cared  for. 

The  Chiratlve  Treatment  is  Oeneral  and  Local.     The  general  treatment 
ihould,  like  the  pre\entive,  be  specially  directed  to  the  impnivemeut  of  the 
tttritiou,  and  through  it  to  the  augmentation  of  the  constitutional  vigonr  of 
rhc  patient ;  all  those  hygienic  means  that  have  just  been  allnded  to  being 
ntinuouBly  carried  out. 

The  more  strictly  medical  treatment  of  scrofula  consists  in  the  administration 
tonics  and  alteratives  with  the  view  of  improving  the  patient's  constitutional 
vers.     Before  they  are  administered,  however,  it  is  always  neceasjiry  to  see 
hat  the  digestive  organs  are  in  a  healthy  condition.   8<.*n>fnlii  is  a  consequence 
f  malnutrition;  and  unless  we  sec  that  digestion,  the  first  stage  of  the  nntri- 
Ive  proces*-.  is  properly  uccnmplished,  all  other  means  will  be  uaelea.     When 
ht*  tongue  is  covertil  with  a  white,  thick,  creamy  fur,  and  baa  elongated 
ipillir  and  red  edges,  neither  purgatives  nor  ionics  can  be  largely  adminis- 
red.     In  Uies<.-  circnniKtanrH-s  the  (lutient  should  be  confined  to  the  mildest 
iible  diet,  which  must  prin<-ipidly  consist  of  milk,  boih^  fish,  white  mcata, 
and  light  pudding,  no  stimulant  of  any  kind  being  allowed  except  a  small 
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qnanticy  of  claret  or  bitter  beer :  and,  unless  tlie  ]tfltiput  have  been  sccat- 
tomod  to  the  use  of  Btiinuluuta,  even  those  liad  bettor  be  dUficnflpd  with. 
Siuall  (Uwt-if  of  mercury  with  cholk,  of  f^'ida  and  rhitharh,  Rhuuhi  lie  ouuunooaDj 
administered  at  lied-time.  with  Rome  of  the  compound  deeticlHin  of  aloei  on 
the  followiufj  morning  ;  and  a  few  g^rainfiof  tlie  carbonate  of  soda  or  of  pnUu^ 
may  be  given  twice  or  tlirice  a  day  in  some  Hght  hitter  iufuaion,  a«  of  cascsnlk 
or  cfllumba.  In  many  cjiscs  of  tulK^rcuh^us  diseiuie,  more  especially  tliat  ttffeotiBf 
the  joints  and  Iwnes,  the  liver  will  be  found  to  be  enlanred  and    '  '   in  h* 

action,  the  patient  every  now  and  then  liecoming  biliouis,  hUIow,  .,  ..^-U 

in  these  circumfltances,  small  dofles  of  blue  pill,  carried  otS'with  the  coiD|iotDd 
decoction  of  aloes  or  a  rhubarb  draught,  will  be  fuund  necessary  from  ttiw 
time.     When  all  c:astric  irritation  has  l»een  removed  in  this  way,  or  if  it 
not  existed  in  the  usual  marked  defrree  from  the  first.,  the  jntieni  being 
and  Hal»by,  with  a  weakened  condition  of  tlie  pulse,  of  the  skin,  and  of 
mucous  surface,  then  tonics  may  be  udmiuistered,  and  tbe  moro  specitio  tntf- 
mcnt  adopted. 

The  gii'at  reuuMyes  which  are  employed  in  tbe  confititntionol  irviOmeot 
scrofula  are  iron,  iodine,  the  preparations  of  potash,  and  LHwl-Iiver  oil, 
arc  all  extremely  useful,  either  fiingly  or  eonjoined,  i»  they  «r\-f  to  (airty 
distinct  indications  in  the  nianaj,^ement  of  thin  uRection. 

Iroti  is  most  useful  in  improvinp  the  nutrition  of  pale,  flabby,  aDsecnio  «b- 
jects.    The  best  preparations  for  children  are,  I  think,  t)ie  vintiin  ferri  and 
symp  of  the  io<lidc  of  iron.     In  older  persons  the  tinctun*  of  t.h«  ptirchU 
and  Botne  of  the  forma  of  the  citrate  or  the  pliosphate  of  iron,  appoir 
most  Ber\*ieealjle  ;  in  other  cufies,  again,  tlie  natural  chalybeate  waters  wiD 
found  to  agi*ee  l>est. 

Iodine  is  universally  believed  to  promote  tbe  al)aorption  of   the 
inflammatory  products  which  so  commonly  form  in  serol^iloas  afTectionii. 
preparation  usually  euiploycf]  is  the  iodide  of  poLassium.     In  order  that  tJU» 
rauy  produce  its  full  efieets,  it  should  he  jriven  as  Irt^dy  as  the  patient  » 
bear  it,  continued  for  a  considerable  len^'tli  of  time,  an*!  especially  admioi 
tered  in  combinations  with  other  preparatiofis  of  potash.     With  tbe  tiew 
preventing  it  from  irritatinp:  the  stomach,  it  should  be  given  in  a  cons 
(|uantily  of  some  blaml  Huid.     Its  combiuatiou  uilh  the  rjth»-r  mIu  mi 
rendeiti  it  more  oHicacious.     For  this  purpose  I  ha^e  limnd  ihi- 
extremely  useful  for  adults,  the  difle  being  prop«)rtionaicly  do.' 
case  of  etiildreu: — R  Fotassii   iodidi,   Potassie  nhlorntis,  AA  jj  t  1*' 
carbonatis,  5iij,     r)i\ide  h»to  twelve  powtiers.  of  which  one  is  lo   i-^' 
night  and  morning  in  half  a  pint  of  warm  milk.     In  other  cases,  the  h'jo^ 
AotasBic,  Brandish '»  alkaline  solution,  or  lime-water  given  fretily  in  milk,  W- 
rfcrviceai)le  ;  but  I  prefer  the  above  jneecription. 

CodMver  oil,  which  may  be  looked  upon  rather  as  an  article  of  diK  (ban 
a  medicine,  is  of  e*«ential  ntihty  in  improving  the  nutrition  of  tlM! 
cachectic  und  eiuaciate*!  states  of  the  system,  more  |>articu!arl?  in 
children,  or   in    individunls  who  are  suffering  from   ih*  e 

chronic  suppuration  ;  it  not  only  fattens  but  strengthens  i 
ing  decideilly  the  muscular  power  and  the  quantity  of  re»i  wtrpasclw  in  tk 
blood,     It  may  often   very  mhautJi^eouKly  be  administered  in  coiubioiUiB 
with  the  iodities  of  potassium  or  iron,  and  given  after  meals. 

Of  the  other  tonic  reiDedies  which  may  be  employed  in  tUia  affectKMk,  neh 
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ftg  the  preparations  of  htirk  and  of  sarsa^tarith,  T  need  euy  milliinif  fiirther  thnn 
thill  they  may  often  be  nw^fuUy  administered  in  Cultillin;:  ordinary  therapeutic 
indicationn.  Kinder  recommends  the  sulfi/tulfi  offakium  as  extremely  valuable 
in  serofulons  and  tuborcalons  (glands,  and  in  chronic  strnmoua  sorefi  and 
abflcegst*s.  He  uses  it  in  a  Holntion  which  has  much  the  strength  of  Harrof/ate 
"Waters.  Tlius,  he  directs  a  t^rain  of  the  sidphide  <if  cidcinm  to  be  dissolved 
in  a  half  pint  of  water,  and  of  tliis  a  teuspoonful  is  taken  every  hour,  Ab 
this  m<xle  of  udminiAtration  i»s  sehlom  practicable,  the  dniii;  may  Ite  given  in 
small  doses  from  three  to  six  times  a  day.  The  best  form  is  in  pihiles  con- 
taining fVom  one  quarter  to  half  a  grain,  if  these  cannot  bo  obtained,  the 
finely  |K)wdered  sulphide  may  be  kept  in  a  closely  stopjjered  bottle,  and  enough 
jnat  to  cover  the  j)oint  of  a  j)en-knife  taken  in  a  wine-jriass  of  water.  It  can- 
not be  made  up  in  any  mixture,  aa  it  rapidly  decomposes  in  c«:*ntacfc  wit,h  water, 
giving  off  sulphnrettetl  hydrogen.  Under  its  influence,  the  glands,  it  ia  said, 
either  return  to  the  normal  stiitc  or  hasten  on  to  supparation.  and  chronic 
abaoeeeea  either  dry  np  f:>r  are  speedily  brougtit  forward  and  their  couteuta 
dlBobftrged,  a  healthy  healing  sore  being  left. 

Tuberculin. — In  lSi»0,  Robert  Koch  published  certain  results  \vhich  he  had 
obtained  as  the  outcome  of  a  long  sJcries  of  investigations  made  with  the  object 
of  conferring  immunity  agaiost  inoculation  with  the  tnben*lc  bacillus  and  of 
ing  tuberculous  disease.  It  will  be  p<»ssiblo  here  only  very  briefly  U\ 
be  the  chief  steps  by  which  Koch  arrived  at  the  discovery  of  a  treatment 
tub«'rculosifl  which,  although  it,  has  so  far  been  disiipjMjinting  in  practical 
utility*  muHi  be  looked  w\m\\  as  a  triumph  of  ex{ierimeutal  research.  If  a 
guinea-pig  be  inoculated  subc^utaneously  with  a  pure  cultivation  of  the  bacillns 
tnlerculosis,  a  bard  nodule  forms  at  the  scat  of  iutx;ulation  in  about  ten  or 
fovirteen  days  ;  tliis  caseates,  softens,  ami  forms  an  ulcer  which  does  not  lieaJ. 
If  iu  such  a  guinea-pig  a  second  inoculation  be  made  about  six  weeks  af)«r  the 
lirsU  when  tuberculosis  is  fully  developed,  the  local  pbeuomeua  aro  ditfercnt  ; 
in  a  few  days  a  small  slough  forms  and  separates,  leaving  a  sore  which  quickly 
heals,  without  infecting  the  lymphatic  glands.  Koch  next  found  that  inocnla- 
tifin  ttf  a  pure  cultivation,  in  which  the  bacilli  themselves  had  been  destroyed 
bv  pmlongcil  ciild  nr  heat,  aott^l  in  a  similar  manner.  Pure  cnltivutions  killed 
in  this  way  caused  little  or  no  geueral  disturbance  in  healthy  guinea-pigs,  bnt 
only  local  suppurations.  Tubercul»>us  guinea-pigs  were,  however,  killed  by 
very  small  ijuantities  ;  whilst,  on  the  other  hand,  if  extremely  minute  quantities 
were  nse<],  the  ulcers  at  the  primary  seat  of  inoculation  could  be  made  to  heal, 
the  glands  to  diminish  in  size,  and  the  disease,  if  not  too  far  advanced,  to  become 
arrested.  The  nextsirj)  in  the  series  of  eryierimentflconjiiisted  incompletely  sepa* 
rtiting  the  dead  builli  from  the  cultivation,  rt?id  thus  preventing  the  suppunition 
nhich  was  otherwise  produced  at  the  seat  of  inoculation.  Finally,  Koch  found 
that  the  active  principle,  whatever  be  its  nature,  by  which  these  efTet'ta  are  pro- 
ductal  could  Ih*  obtained  by  making  a  glycerin?  extract  of  pure  cultivations  of 
the  biicilluK.  The  glycerine  extrai't.  which  is  known  aa  •' tuk'rculin,"  is  a 
browniwh,  slightly  vist^-id  fluid  which  contains  about  one  jier  cent,  of  the  active 
principle  ;  it  is  usually  diluti-il  with  UK*  parts  of  distilktl  water,  to  which  a  \  per 
cunt,  of  phenol  is  added  to  preserve  the  fluid.  The  injections  are  made  beneath  U)c 
of  the  l»ack  by  means  of  u  modified  Pravaz's  hypodennio  syringe,  which 
best  rendcre<l  aseptic  by  alisolute  alcohol.  In  a  healthy  adult,  or  one  free 
fh>m  tabcrculous  disease,  the  injection  of  O'Ol  cubic  centimetre  (1  co.  of  the 
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diluted  solution)  oitiscs  Blight  pains  in  the  limbs  and  irrir  ■  '  *  '-'■--   ,  — 

ocoisiomilly  u  blight  elevation  of  tempenitun'.     The  sauji*  ■'. 

an  adult  ttuO'eririg  fnxii  uny  tubcrc'Ulons  diseiifie  ciiuses  a  \ 

lociil  n'uction.     The  general  rejietiou,  which  usually  Ih-i^'Id- 

after  the  injec;tinn,  consiata  nsu&lly  of  u  rigor  with  a  rapid  nsc  of  t^:. 

sometimes  reaching  lOS*^ — 106*^  F.,  with  pain  in  the  limbs,  conj^'l 

fatiijue  and  often  vomiting.     The  local  roaction,  which  has  bt»fu  u 

studied  in  caBes  of  lupu^,  consiKts  in  swelling  and  rwlneKs  - 

with  serous  exudation  which  dries,  formiug  scalw  ;  the  x\\)v^. 

glands  often  become  swollen  and  tender.     These  chan}j:e»,  which  oulj  art 

the  living  tuberculous  tissue,  slowly  subside,  and  repeated  injection^  \tx* 

usually  rc(]uired  before  the  tuberculous  tissue  is  destroyed  and  no  forthrr  lucil 

reat:tion  is  produced.     The  first  dose  should  be  sumll,  such  a.^^  ' 

the  strength  may  be  gradually  increased  to  the  ma.ximum  (O'lil  . 

must  also  be  regulated  wrording  to  the  probable  amount  of  tubercuions  tia* 

and  its  situation.   As  to  the  probable  mode  uf  actiou  of  tuberculin,  one  fact  uti 

seems  certain — that  it  destroys  the  living  tuberculous  tissue  and  not  thr*  UiWp 

bacilli  themselves.     It  has  U^en  suggested  by  Koch  that  the  Huil 

extremely  irritating  substance,  which,  added  tn  that  already  jn 

baciUi  in  the  diseased  tissues,  is  sufticieut  to  cause  their  destructiou  by  a 

cess  of  coagulation  necrosis.     The  eagerness  with  which  this  rcutnly  \tm 

put  to  the  test  in  every  form  of  tuberculous  tissue  is  altogether  wi 

parallel  in   the  history  of  medical  scienoc,  but  it  most  be  allowed  iJiaL  tiir 

experience  thus  gained  does  not  lead  us  to  hope  that  the  remedy  in  its  prcMo: 

form  is  likely  to  be  of  more  than  very  limited  utility.    As  a  means  of  dia^tfii 

tul>erculin  may  be  of  service   in  cases  the  tuberculous  nature  of  wbcb  if 

fruspected  :    the  question  being  decided  by  the  occurnence  of  neoctioo  iT 

tul)ercle  Ix*  present. 

Watson  Cheyne  has  tspccially  studied  the  effects  of  the  treatment  in  ssriricAi 
ciises.     In  the  treatment  of  tuberculous    discuses   of    bones  and  joinu  ^ 
thinks  tuberculin  may  be  of  use  alter  operation  as  a  means  ui  aidioj;  tk 
]tnimpt  hfalmg  of  the  wound,  whilst  it  may  enable  the  Surgeon  to  pprfonn  lev 
Kuvere  and  rndical  uperatious  than  he  might  otherwise  du.     The  best  renlM 
have  been  obtained  iu  severe  cast-s  of  lupus  by  ooml»ining  tnl»rrrnlin  with  Mhw* 
methods  of  treatment,     f^astly,  it  may  be  mentioned  that  ^^ 
separated  three  active  ingredients  from  tuberculin — albuni-  r  _, 
stances,  and  extraetiveji.     Hunter  has  further  shown  that  it  is  y 
lysis  to  ftt!]tarale  the  albumoees,  which  exert  the  remedial  tt**t 
non-albumiuous  bodies,  which  possess  tlie  fever-producinir  prnTn  ; 

It  is  inteix'sting  to  note  that  Liebreich  has  reconle*!  • 
in  tuberculous  i-a&es  by  the   injection  of  a  salt  of    . 
principle  of  cautharides.   In  the  small  doses  employed  marked  mctous  ^ucodtcioB 
occurred  iu  the  lulK-rr'ulons  tissue,  but  not  from  the  capillarity  of  l-  ,**'     *    -ni 

The  XK>cal  Treatment  of  scrofulous  affections  is  gcui'rally  thu 
fl&mmation  (p.  i*2*.i  tft  i>eq,).  Should  chronic  suppurulion  oc»' 
as  already  deeicribed   (p.  26;i).     Chnmic  thickenings  left  .<  ,..  tp- 

Hammations  may  lie  removed  by  means  of  lotions  cimtainrng  ibo  iodMfll 
potassium*  or  the  carbonate  of  pi^tttish.  applied  by  means  of  lint  i*ot\!jHl^H 
oilcMl  nilk  :  a  dractiiu  of  each  of  the  salts,  with  au  ounce  cft*  spirits  ofunni 
eleven  ouuces  of  water,  makes  an  excellent  applicatiou,  whioii  ap^icArs  ufUsHw' 
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he  Terr  eflicacious.  In  many  cases,  friclions  with  the  iodide  nf  lead  ointment, 
or  pressure  Ity  means  of  strapping  and  bandages,  will  be  found  the  most 
servioi^ubtu  means  tliat  the  Surj^eoa  cuu  adopt. 

In  the  tretitment  of  local  tubetuulous  disease  it  should  bo  borne  in  mind  that 
no  external  application  can  have  any  direct  inllnenoe  upon  the  bAcitltu.  If 
the  organism  is  to  be  destroyed  it  must  be  hj  the  living  cells  surrounding  it. 
It  is  all  important,  therefore,  to  remove  every  possible  source  of  accessory 
irritation  to  tlie  affected  part.  It  should  be  put  at  perfe<.'t  rest,  protected  from 
external  injniT  and  from  cold.  If  the  process  is  very  chronic,  counter-irrita- 
tion may  prohubly  be  of  use  in  external  dtseasee  by  cau.^ing  an  afflux  of  blood 
to  the  part.  Painting  with  iodine  may  occasionally  he  UHefnl  in  the  same 
way.  Under  this  treatment  a  lar^^  proportion  of  tuberculous  diseases  of 
bones  and  jointa  will  undergo  spontaneous  cui'e  by  the  processes  already 
described  (p.  lotto).  If,  in  spite  of  thig  treatment,  the  disease  continues  to 
advance,  the  morbid  growth  should  be  removed  as  early  and  as  completely  as 
possible  ;  thus  a  joiut  may  be  excised,  or  its  synovial  membrane  dissected 
away,  a  carious  l>one  scraped,  gouged  or  removed,  or  a  diseased  testicle  taken 
away  by  castration.  One  object  in  this  is,  by  removing  the  local  centre,  to 
diminish  die  risk  of  general  infection.  If  the  disease  cannot  be  removed,  m 
IB  often  the  case  in  lym|>hatic  glands,  the  caaeuus  mass  should  lie  exposed  and 
scraped  away  as  thoroughly  us  pu^aible  with  a  shatp  spoon.  The  cavity  left 
may  often  with  advantage  be  foivibly  scrubbed  with  a  sponge  moistened  with 
some  powerful  antiseptic.  Even  if  every  trace  of  the  disease  be  not  removed, 
recovery  often  follows  the  operation.  Kvery  operation  on  tuberculous  tissues 
should  be  performed  with  the  strictest  antiseptic  precautious,  as  there  is  every 
reason  to  believe  that  the  presence  of  septic  organisms  and  their  products 
favours  rather  than  hinders  the  further  growth  and  invasion  of  the  tubercle 
bacillus.  In  the  treatment  of  tuberculous  ulceration  or  abscesses,  iodoform  has 
been  said  to  exert  a  specific  curative  infiuence,  but  this  is  not  definitively 
proved.  It  cannot  he  denied,  huwevcr,  that  its  free  use  in  the  wound  and 
Gitemally  is  attendctl  with  very  satisfactory  results. 

The  hypodermic  injection  of  carbolic  acid,  perchloride  of  mercury,  emulsion 
of  iodoform  and  iodine,  has  been  tried  in  various  forms  of  local  tuberealosis, 
but  not  with  any  uniform  success. 

The  further  details  uf  treatment  of  local  tuberculous  diseases  will  be  given 
with  the  alfei'tinns  of  special  systems  and  organs. 

Operations  in  Scrofolons  and  Tnbercnlons  Cases. — In  cases  of  tul*er- 
culoos  diseases  of  bont-H  and  joints,  if  the  di6t'a.sc  is  chronic  and  advancing 
very  slowly,  operative  intcrfon.*nce  may  be  delayed  till  the  effects  of  simpler 
measures  have  been  tried.  In  young  children  especially  we  find  that  very 
extensive  disease  may  be  recovered  from  under  proper  constitutional  and  local 
treatment  without  0)>erative  interference.  If  the  ditiuase  is  actively  spreading 
in  spite  of  rest  and  milder  me;uis  operative  measures  iK-come  necessary,  and 
with  pro|ier  autiiieptic  pn-cautions  there  need  be  no  fear  of  niilicakhy  suppura- 
tion occurring  in  the  neigliUmrhood  of  the  disease.  Infectiuo  of  the  o{H:ni- 
tioD  wound  with  tul>erek'  is  not  a  common  complication,  but  occaHioDally  a 
lupoid  condition  of  the  sear  is  met  with.  After  excision  of  the  elbow,  the 
knee,  or  the  lK»nes  of  the  ftHtt  and  wri.Ht,  the  diaeast*  will  sometimes  return 
in  the  contiguoiut  mh  \a.v\A  to  kucIi  un  extent  as  to  rtaider  a  second  operation 
ucccsitary  ;  the  tissues  in  the  neighbourhood  of  tho  cicatrix  becoming  Hwollen, 
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spongy,  and  iu  filtrated  with  a  quantity  of  gelatinous  semi-transparent  gtaanla* 
tion  tissue,  running  into  unhealthy  suppuration,  with  fistulous  tracts  leading 
through  it  that  cannot  be  brought  to  heal.  If  the  disease  be  but  portiaQv 
removed,  local  recurrence  is  naturally  not  uncommon. 

If  the  patient  is  suffering  from  pulmonary  phthisis  as  well  as  local 
tuberculous  disease  of  a  bone  or  joint  an  operation  should  not  be  undertaken 
if  it  can  be  avoided,  but  even  in  advanced  phthisis  the  patient  may  survive 
an  amputation  for  a  diseased  joint,  and  even  be  benefited  by  it  if  be  pn- 
viously  were  suffering  much  from  pain  and  discharge.  If  the  patient  is  bein^ 
exhausted  by  prolonged  suppuration  from  a  tuberculous  bone  or  joint,  removal 
of  the  source  of  the  mischief,  if  possible,  is  the  only  chance  of  relief. 


AOTZlTOlCTGOBia 

AcTixoMYCOsis  is  a  chronic  infective  disease  caused  by  the  invasion  of  the 
tissues  by  a  microscopic  fungus  to  which  the  name  of  actinomycen  or  rqr 
fungus  has  been  given.  It  was  first  recognised  as  a  specific  disease  in  cattle 
by  Bollinger  in  1877,  and  in  the  same  year  Israel  first  described  its  occnrreDce 
in  man.  It  was  further  investigated  in  1879  by  Ponfick,  and  subsequently  1^ 
Moosbmg^r,  Bostrom,  Crookshank,  MTadyean  and  many  others. 

Psthology. — The  disease  is  characterised  both  in  animals  and  in  man  by  the 
formation  of  tumour-like  masses  of  granulation  tissue  invading  the  tissues  in 
which  they  lie.  The  fungus  can  be  seen  with  the  naked  eye  as  small  yelluwUi 
bodies  about  the  size  of  hemp-seeds,  scattered  through  the  granulation  tisne. 
It  is  the  presence  of  this  fungus  that  sets  up  the  inflammation  and  causes  the 
formation  of  the  granulation  tissue  ;  the  large  tumour-like  masses  being  fonned 
by  the  coalet«cence  of  numbers  of  small  nodules.  In  some  of  these  midokss 
zone  of  epithelioid  or  giant  cells  may  be  seen  surrounding  the  fungus,  and  io 
others  a  varying  amount  of  fibrous  tissue  may  be  found  apparently  devek^ 
in  the  granulation  tissue  furthest  removed  from  the  fungus ;  the  chao(;c». 
indeed,  closely  resembling  those  produced  by  the  growth  of  the  tubercle  bacilliv. 
After  a  time,  varying  from  a  few  weeks  to  a  few  months,  the  granulation 
tissue  round  the  fungus  softens  and  breaks  down  into  pus.  According  to 
Moosbrugger.  this  iKX'urs  only  when  the  diseased  tissue  becomes  infected  with 
the  microcooi'i  of  suppuration.  The  abscess  thus  fonned  reaches  the  surface  and 
discharges  pus  in  which  the  yellow  bodies  above  mentioned  can  be  recognised. 
As  the  diseat»e  advances  new  masses  of  granulation  tissue  spring  up  in  th« 
neighbourho4Ki  of  the  first,  apparently  by  invasion  through  the  lymphatics. 

If  one  of  the  small  yellow  bodies  found  in  the  pus  or  granulation  tissae  be 
subjtH.'ted  to  micn.>s(.-opic  examination,  it  will  be  found  to  consist  of  a  central 
mass  of  iucenvoven  threads,  and  an  outer  part  made  up  of  club-shaped  t*odieft 
radiating  from  the  ceutrv,  giving  the  whole  the  appearance  of  a  roseue.  In 
the  cases  ttf  actinomyiHisis  recorde<l  in  man,  the  club-shaped  bo«lies  have  usually 
i>een  little  developed  :  there  is,  however,  every  reason  for  supfiosins  thai 
the  fungus  is  identical  with  that  found  in  cattle.  Opinions  differ  as  to  the 
true  significance  «>f  the  clubs,  and  accordingly  as  to  the  resd  nature  of  rXvc 
fungus.  Accordini:  to  the  older  view,  which  is  also  supported  by  the  moiv 
rvivnt  r^siarche:?  of  Crinikshank,  the  clubs  are  reproductive  bmlies  in  which 
s(^»ores  are  formeil,  the  general  plan  of  the  fumrus  being,  indeed,  that  of  the 
higher  mould  fungi.     Ik«trom,  however,  rvgards  the  clubs  as  evidence  of 
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a^neration  and  the  result  of  thickeniug  of  the  outer  alicutli  liv  whicli  the 
tlii*ead8  are  surrounded.  If  this  view  be  correct,  aa  indeed  Jieems  probable, 
the  orgauism  is  more  correctly  classed  \vith  the  Schizomycetcs  or  fission 
fungi. 

Bofitriim  wna  the  first  observer  who  succeeded  in  cultivating  tiie  organism  on 
artificial  culture  mediu,  and  it  \&  intcrustiug  that  be  used  the  centnd  network 
of  the  fungus  and  not  the  clubs,  from  which  to  obtain  his  cultivations. 
Nutrient  agar-agar,  blood-serum,  and  white  of  egg  have  been  successfully  used 
aa  culture  media,  and  the  disease  has  been  reproduced  in  calves  and  rabbits  by 
inoculation  with  the  pure  cultivation  of  the  fungus  obtained  from  a  case  of 
actinomycosis  in  mim. 

Although  the  diseaae  is  common  in  cattle  tbere  is  little  e\idence  fVom 
recorded  cAses  in  man  to  show  that  infection  occurs  directly  from  them. 
There  is,  however,  some  reason  for  believing  that  cereals^  and  more  especially 
barley,  form  the  usual  habitat  of  the  fungus  outside  the  body,  and  it  seems 
likely  that  this  may  be  the  suurcc  from  which  infection  uisualty  occurs. 

The  mode  of  entrance  of  the  nctinomyces  into  the  body  is  variable  ;  it  pro- 
bably occurs  usually  through  some  breach  of  continuity  of  the  mucous 
membrane  of  the  gum  or  mouth,  or  by  some  diseased  point  such  as  a  carious 
t<x»th,  or  possibly,  in  some  oases,  an  inflamed  tonsil.  More  rarely,  infection 
occnrs  throujjh  the  respiratory  tract,  or  through  accidental  wounds. 

Symptoms  in.  Animals. — In  cattle  the  disease  most  commonly  manifests 
itself  as  a  local  affection  (»f  the  jaws  or  tongue.  In  the  lower  jaw  it  attacks 
first  the  cancellous  tissue,  destroying  the  bone,  and  reaching  the  surface  in 
such  a  way  that  it  was  formerly  mistaken  for  some  fonn  of  sarcoma  ;  this 
form  of  the  disease  is  popularly  known  as  a  "  wen "  or  *'  osteo-sarooma." 
The  affectiuu  of  the  tongue  has  i*eceivetl  the  name  "  WDoden  tongue  ; "  whilst 
tiie  so-called  *'  scirrhous  c<.>rd  "  in  the  ox  or  horse  may  be  the  result  of  inocu- 
lation of  the  sperniutic  cord  at  the  time  of  ciistratiou.  Generalization  of  the 
disease  nuiy  oceur. 

Symptoms  in  Man. — The  cases  that  come  under  the  cai-e  of  the  Surgeon 
commence  most  cunimonly  a:^  a  hard  swelling,  often  painless,  attached  either 
to  the  lower  jaw  or  near  it  in  the  submaxillary  region.  The  tumour  slowly 
iucreases  and  new  centres  may  appear  near  it.  After  sonic  wreks  or  months 
it  becomes  adherent  tu  the  skin,  softens  and  burets,  dischar'j:ing  unhealthy 
curdy  pus.  in  which  the  yellowish  fungoid  masses  may  be  recognised.  A  sinus 
i«  then  left  leading  to  an  nnhealthy  cavity.  When  it  commences  in  the  upper 
juw  tile  sinuses  may  perforate  the  cheek.  If  it  spreads  backwards  towards  the 
spine  and  pharynx  a  deep  pa-vertebral  abscess  may  form  which  may  reach 
down  to  the  mediastinum,  and  openings  may  form  at  the  side  of  the  neck 
leading  to  deep  sinuses.  There  may  be  severe  fever  after  the  absocssts  have 
opened.  The  din^ase  haa  been  known  to  inMide  the  spine,  cansiug  caries  oi 
the  vertebra;. 

Other  ft)rni8  of  actinomycosis  in  man  have  been  recorded.  Thus  in  several 
ciwes  the  lung  or  pleura  has  been  jtrimarily  affected,  the  discoae  sometimes 
c*>ming  to  the  surface  through  the  chest-wall,  and  in  uther  instances  extending 
through  the  diaphragm  into  the  liver.  In  a  cuse  under  the  care  of  Douglas 
^owcll  and  (lodlee  at  the  Brompton  Hoepital.  the  disease  piX"«eul<H]  the  phyai- 
M  signs  and  symptoms  of  an  empyema.  Exploration,  however,  Rhi<wetl  that 
the  right  pleura  contained  a  degenerated  semi'solid  muCertal  containing  the 
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ray  fangns  in  ahnndancc.  The  boy,  who  was  nine  yoArs  of  age,  diMt 
ahont  nine  months'  illneas.  At  the  po/tt-mortein  cxaminatmn  them 
Bive  difio^ase  was  found  in  the  right,  pleura^  from  which  it  had  extended  thfoogb 
the  diaphragm.  Tlic  right  luug  was  extensivelj  diseased :  the  left  005- 
tained  scattered  nodules,  varying  in  size  and  having,  on  Beciiont  the  ''dunc- 
terietic  canary-coloured  appearance/' 

Actinomycosis  may  occur  primarily  in  the  abdominal  viaoen  x  tbu  ia  at 
least  two  cases  the  first  symptoms  were  those  of  pent  vphlitis.  In  one  of  tbear, 
recorded  by  W.  H.  Ransom,  it  seems  pro))abl6  that  the  disease  began  in  thr 
Termiform  appendix  ;  the  case  terminated  fatally,  and  in  addition  to  extensrnr 
disease  in  the  reginu  of  the  ctecuni,  there  wan  a  large  secondary  deposit  in  U» 
liver.  W.  B.  Ransom  was  able  to  diagnose  a  case  by  the  detection  of  the 
spherules  of  aetinomyces  in  the  urine  and  in  the  faeces  ;  here  it  was  thoojlit 
probable  that  the  primary  de{^>osit,  was  in  the  anterior  wall  of  the  rectmiL.  sad 
that  the  prostate  and  prostatic  urethra  were  secondarily  involved.  The  liver 
also  may  be  the  seat  of  the  primary  deposit,  and  in  cases  in  which  the  iJiooiM 
becomes  generalised,  secondary  foci  may  be  found  in  the  brain,  kidney  atb* 
cutanconfi  tiswne,  and  other  parts. 

Biagnoaie. — The  chief  interest  of  this  rare  disease  to  the  practical 
consists  in  the  fact  that  clinically  it  may  closely  resemble  other  moro 
afTccLions.  Thns  actinomycosis  occurring  in  the  ueighbunrhocid  of  the  jawi 
may  closely  simulate  a  sarcomatous  or  other  malignant  growth,  or  pOMLhlyt 
bracking  down  syphilitic  gumma.  We  have  alrcndy  seen  how,  in  Uie  cbe^ 
the  disease  may  be  mistaken  for  an  empyema,  whilst  the  resemblance  in  tti 
course  to  a  new  growth  or  tuberculous  affection  of  the  lung  may  ^)c  very  cJok. 
Actinomycosis  occurring  in  the  abdominal  \isceni  is  likely  to  be  confooodsd 
with  diQ'erent  varieties  of  new  growth  and  other  caoses  of  chronic  suppnratioD. 
The  remarkable  tendency  of  the  disease  to  spread  beyond  the  limits  of  Us 
organ  or  stnictnre  in  which  it  commeDces,  as,  for  instance,  from  the  hnf 
thi-ongh  the  diaphragm  into  the  liver,  has  been  especially  insisted  npoo  M 
several  obsen^ers.  The  only  certain  means  of  diagnosis  consista  in  tb« 
detection  of  the  fungus  with  the  naked  eye  or  microscope  in  the  disohsipft 
or  other  material  obtained  from  the  seat  of  disease.  The  careAil  reatim 
examination  of  these  in  all  doubtful  cases  will  indeed  often  materially  tmo^ 
the  Sur^wn  in  arriving  at  a  correct  opinion. 

Treatment. — If  the  disease  is  superficial,  as  when  it  commences  in  or  ofsr 
the  lower  jaw,  the  tnmour  must  be  freely  incised,  and  the  nnbcalthy  gzanu- 
lation  tissue  scraped  away  with  a  sharp  spoon.  This  opemtion  is  ollcs 
successful  in  effecting  u  cure.  In  cases  of  deep-seated  diseass  no 
int.crfercnce  is  likely  to  be  indicated  until  the  disease  has  gradniDy 
its  way  to  the  Burfai'e  ;  free  incii^ion,  with  scraping  and  drainage,  shoisld  Umb 
be  resorted  to.  The  administration  of  iodide  of  potassinm  tn  foU  dcvn  hm 
been  thought  to  be  beneficial. 
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VENEREAL  DISEASES. 

The  term  VfnerMf  DisMse  is  used  to  denote  those  affections  which  arise 
primarily  from  sexnal  intercourse,  viz.,  the  Local  Contagions  Chancre, 
Syphilis,  and  Gonorrhoea.  Hunter  believed  that  all  these  arose?  from  one 
poison  ;  but  the  e.\p>erimentfi  of  Uicord  and  othere  conclumvoly  proveil  thut 
goDorrh(BaI  pus  whon  inoculated  never  produces  a  chancre,  and  the  pua  of  a 
cbancre  cannot,  cause  gonorrha^a.  Syphilis  aud  the  local  contagious  chaucre, 
were,  therefore,  clearly  separated  from  gonorrha-a  ;  bat  for  a  considerable 
time  these  two  were  still  included  under  the  (Simmon  name  of  syphilis. 
Ricord,  however,  by  inoculation  showed  that  the  two  diseases  are  not 
identical.  The  inoculation  of  the  virus  of  syphilis  infectis  the  whole  system, 
while  that  of  the  local  contagious  cliancre  is  never  followed  by  constitutional 
symptoms.  Ench  of  the  diseases — Ix»cal  Contagious  Chancre,  Syphilis,  and 
Gonorrhfiiii — propa^tes  itself,  and  no  other.  All  these  diseases  may, 
however,  co-exist  in  tlie  same  i)erson.  Thus,  we  shall  have  occasion  to  notice 
tlie  coiucidi'iice,  in  8«me  cases,  of  the  local  chancre  with  the  phenomena  of 
<x)natitucional  syphilis.  Again,  Ricord  has  pointed  out,  that  a  woman  may  at 
th«  Hune  time  be  affected  by  gonorrhiea  and  by  ehancroa  on  the  uterus  ;  and 
this  probably  explains  those  cases  in  which,  after  connexion  with  the  sauiu 
voman,  differeot  men  have  contructe<l  different  forms  of  disease,  or  even  both 
affections. 

It  is  impossible  here  to  discuss  the  various  views  which  were  formerly  held 
with  regard  to  the  supposed  relation  of  (he  virus  of  the  local  contagious  sore 
or  soft  chancre  to  that  of  true  syphilis.  For  this  1  must  refer  the  reader  to 
apecial  works  on  venereal  diseases.  In  this  chapter  will  be  described — I,  the 
Local  Contagious  Ulcer  or  Chancre  ;  aud  2,  Syphilis  ;  the  consideration  of 
ifonorrhiea  being  reserved  tilt  we  speak  of  Diseases  of  the  Urinary  Organs. 


1.    LOOAIt    CONTAOIOUB    DLCKR    OR    CBAKORX. 


Tlie  Local  Coutagions  ITlcar,  Simple  Vou-iafecting  Bor«  or  Soft 
duuLcre.  i^  n  K>cid  iufuclive  inflammation,  produced  by  the  aoUon  of  a  virus 
which  increnses  in  quantity  in  the  affected  area.  The  increase  of  the  poison 
is  supposed  to  take  place  by  a  procers  analogous  to  fermentation  occurring  in 
the  inflammatory  exudations  Thus  the  iniKulutiua  of  an  infiniteeimal  dose  of 
the  poison  may  result  in  the  formation  of  a  sore  from  which  many  drachutf  uf 
infective  pus  may  bo  discharged  before  the  pr^>cees  ceases.  The  intensity  of 
the  loail  action  of  the  poison  is  such  as  to  catiso  a  progressive  detraction 
of  the  tiwucs  by  ulceration.  .\s  a  rule  it  shows  but  little  tendency  to  difTuw 
iiJtrlf  amongst  the  tissues,  the  area  of  inflammation  beneath  and  around  ttic 
ulcrruting  )*urfftw  being  usually  very  limited.  Oocasionally,  however,  from 
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ranaea  which  are  not  fnlly  understood,  the  intensity  of  the  vin»  k  pMfeer: 
then  extends  more  deeply,  canHing  more  rapid  deatmction,  the  drad  tiMoes  i 
I>einff  removed   hy  olceralion,  hut   remaining  as  un      '*  ;    "        'oQl 

This  form  is  described  as  the  phfteedaenic  or  sIoughiiiL  na 

II  simple  cbtinrre  mny  he  tnken  up  by  the  lym[)halics  and  carried  to  tiie 
lymphatic  glaudn.  where  it  may  set  np  an  inflammation  of  the  mme  chanctfT 
na  that  at  the  primary  scat  of  disease.  Beyond  this  it  never  goe*,  und  altboogb 
we  mnst  aappose  that  it  is  possible  that  it  may  enter  the  bhMtd-»tTwun,it 
certainly  prodnces  no  peneraj  infection  nnder  any  circumstance*.  Of  thft 
exact  natnre  of  the  vims  we  know  hat  little.  Chancroua  pua  is  aaid  to  ln?r  \tM 
activity  after  dryinnr,  or  after  being  kept  for  some  time  in  capillary  tabe».  It» 
infectiWty  is  reaJdily  dcKtroyed  by  alcohol,  normsivc  sublimate,  and  many  olte 
chemical  substances.  No  speci6c  organism  has  ua  yet  been  abovtn  to  i»eooo* 
stantly  present  in  the  discharges  from  a  chancre, 

Hicord  and  numerous  other  observers  have  shown  clearly  by  expcntMnt 
that  pos  from  a  chancre,  during  its  first  period,  if  inoculated  into  any  part  of 
the  surface  of  the  body,  will  produce  a  specific  sore  of  the  anine  chanctrr. 
After  the  inoculation  has  been  repeated  a  certain  nnml>er  nf  times  the  mdiri- 
dual  seems  to  become  insusceptible  to  the  poison,  and  no  chancre  fMlowa  tlf 
introdnction  nf  the  pus.  IJoeck  states  that  this  oocnre  nsnnlly  nftop  thm-'T 
fonr  months  of  repealed  inoculation,  but  the  time  varies  in  diflervni  indivt- 
duals  ;  some  never  acquire  an  immunity,  aud  in  nil  it  is  only  temp(.>rary.  No 
pus  that  is  not  chancrous  can  occasion  the  spenfic  venei«il  nicer. 

Whatever  the  appearances  presented  by  a  chancre,  there  can  no  longtr  l» 
uny  doubt  that  the  disease  arises  from  one  kind  of  vims  only  ;  tlie  modiBrs' 
tirms  in  the  sore  depending  on  its  oitnation,  on  the  constitntion  of  the  patient, 
and  occasionally  on  that  of  the  individual  who  f^mmnnifales  the  infection. 
That  this  is  so,  is  evident  from  the  facts  that  every  chancre,  when  ioncotatit!. 
reverta  to  one  typical  form  ;  and  that,  however  much  chancres  may  uUimatf'.' 
differ,  tliey  all  present  the  same  characters  during  their  early  stAgcs. 

OuiGix  AND  pHOGRESfi. — A  chancrc  is  neccRsarily  contracted  in  most  ciw 
during  sexual  intercourse  with  a  [>erson  already  contaminated  by  the  diKSK- 
It  is  almost  invariably  met  Avith  on  the  genital  organs,  being  mnch  vrt* 
rare  on  other  parts,  such  as  the  fingers  or  face,  than  tlie  prtmarr  tore  uf 
syphilis.     The  reason  of  this  is  that  in  the  simple  chancre  the  <■  ^'iii 

the  sore  ia  the  only  source  of  infection,  while  in  syphilis,  ihr  s-  -ni 

the  mouth,  the  discharges  from  sec-ondary  syphilitic  sores,  and  cvgd  tbe  blooii 
posaess  infective  properties.  In  some  cases,  the  disonlcr  ia  contnicMad  fnitt 
the  contact  of  filthy  clothes  or  dirty  niensils  with  the  |)ereoQ :  and  Di>t  oik 
commonly,  it  is  said,  chancres  are  contracle*i  in  public  ^ 
the  latter  mode  of  infection  is  not  impossible,  it  fthouUl 
as  it  is  an  explanation  not  uncommonly  adopted  by  th'»sr  who  denfl 
acconnt  fur  the  consequences  of  an  act  of  immorality,  in  a  way  that  doo^ 
expose  them  to  rei»ro«)f.  In  speaking  of  the  miKle  of  pn»pngiition  of  nypl 
Wipemsn  says  :  "  It  is  freqnent  to  mention  oth«T  '  f  tM 

pagation  of  it  ;  as  lying  in  the  same  bed  with  an  ;  n|;  tB 

•ame  sheeta  after  them,  or  wearing  their  cloatha I»nriking  with 

«o  dineused,  or  sittmg  on  the  cIo^e-Btool  after  thejn,  am  likewise  ciomL 
among  the  causes  of  inflection.  Tlieiu*  are  all  such  (vinvmient  excme^  M 
more  shie  and  coy  patienta,  who  will  not  otherwise  bo  hrongbt  to  conftg*  | 
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stempers.  that  it  is  pity  to  diwonutcnance  them"  (Wisemaa :  **  SeTemI 
('hinir;;ical  Treatises.     Of  Lues  Venerea,"  London,  lt;76). 

The  soft  chancre  usnaliy  comiuences  with  a  small  exoorialion,  which  appean 
to  have  heen  directly  inoculated  with  the  8j)ecific  [joisou.  In  other  caaes, 
thou^  more  rarely,  it  may  l»e  seen  at  first  in  the  8ha}>e  of  a  small  vesiilc  or 
pustule,  which  speedily  breaks,  leaviufr  an  ulcer  of  a  specific  character  iu  itA 
*it^'.  Very  generally,  however,  this  pustule  escapes  obeen'ation,  and  the  disease 
is  presented  iu  tho  first  instance  as  an  lUcer.  The  chancrons  nicer  seldom 
makes  its  appearance  until  thriKJ  to  five  days  after  annexion.  In  some 
cases,  however,  I  have  observed  it,  evidently  from  the  infection  of  a  fissure  or 
crack,  on  the  day  followiuj,'  impure  intercourse  ;  and  in  rare  instances,  its 
appcjirance  may  be  delnycd  a  few  days  longer  than  the  time  which  has  been 
mentioned. 

The  progress  of  a  chancre  tliat  has  been  artificially  inoculated  on  any  part 
of  the  cutaneous  surface  is  as  follows,  and  its  study  will  serve  to  elucidate  what 
takes  place  in  other  ci  ream  stances.  During  the  first  twenty-four  hours  after 
the  introduction  of  the  specific  pus  into  the  skin  on  the  point  of  a  lancet,  we 
iind  that  some  inflammation  W  set  up  iiround  the  puncture^  which  becomes  hot, 

»red,  and  itchy.     About  tlie  third  or  fourtli  day,  a  pointed  pustule  is  produced, 
which  is  at  first  deep-set,  but  becomes  nn  the  following  day  more  superficial, 
with  some  depression  in  the  centre,  a-sembliug  rather  closely  a  small-pox  pnstnlo. 
On  the  fifth  day  the  pustule  bursts;  and  on  the  sixth  it  has  usually  dried, 
forming  a  sinidl  round  scab,  which  comes  off,  leavinir  an  idcer  which  presents 
_    the  typical  charrtcters  of  a  true  chancre,  l)eing  circulai*  and  depressed,  with  an 
■   irr^uiar  "  worm-eaten  "  surfm-e  of  a  foul  greyish  wlour,  which  cannot  be 
Hirieaosf^,  shaqi-cut  edges,  a  base  slightly  indurated  by  infiammutiun,  and  an 
^pBtgry-looking  red  areola  around  it.     Such  induration  as  may  bo  present  is 
nut  sharply  define*!,  hut    fades  away  into  the  surrounding  healthy  tiasues. 
This  is  the  typical  chancre,  and  these  are  Uie  apjtearancea  that  every  true 
^'eacTcal  non-syphilitic  sore  on  the  skin  will  present  about  the  fifth  or  sixth 
day  after  inwulatiuu  ;  from  this  time  it  may  diverge  more  or  less  completely 
Irum   these   chamcfers,  but  will  yet,  if  inoculated  at  any  time  during  the 
j)oisoDOU8  stage,  produce  an  ulcer  that  will  run  the  specific  course  up  to  Uic 
same  peri«>d,  after  which  it  may  in  its  turn  again  deviate  into  one  or  other  of 
the  nnusnal  forms  that  chancres  occasionally  assume. 

VariktiE:?. — These  have  been  des<.Tihed  under  vai'ions  d.  Ions  by 

the  numerous  writers  on  these  affections.     The  following  •  . -n  will 

include  them  all  :  — 1,  the  Siniple  nr  Soft  (.'harwre,  or  Chaucrous  Kxcoriation  ; 
L*.  the  Sloughing  Chancre  ;  and  H,  the  Phagedrcnic  t'hancrv.  The  particular 
form  of  the  sore  is  in  each  case  determined  by  its  situation,  and  the  constitu- 
tion of  the  luitif.'iit  or  tlint  of  the  individual  furnishiiitr  the  cfintairion. 

].  Simple  or  Soft  Chancre,  <>r  ChimoroTUi  Excoriation,  is  the  must 
common  form  of  the  disease.  It  cf  insists  of  one  or  more  small  sores,  somewhat 
circular  in  shape,  of  a  very  shallow  character,  resembling  rather  an  abrasion, 
with  sharp-cut  edges,  sometimes  slightly  undermitted.  and  having  an  irregular, 
spongy  surface,  of  a  tawny  greyish  or  yellowish  colour,  with  a  narrow  red 
areola  around  the  edge ;  it  is  in  many  cases  attended  with  much  heat  and 
itching.  TIh'sc  sore*  tire  usually  seated  on  the  cleft  under  the  corona  gUmdis, 
or  about  the  glans,  the  whole  of  which  may  be  studded  with  them.  In  ^t, 
one  peculiarity  of  this  chancre  is  its  tendency  to  multiplication  on  the  oon- 
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tignons  strnctureB.  In  other  oases,  the  sores  invade  the  fm?iunn,  whidi^H 
be  perforated  ;  or  they  iimy  oocupy  the  mucona  surfurc  of  thi?  prepace.  ^H 
sbeence  of  induration  is  n  market!  feature  of  these  sores  ;  thi^  only  exception 
being  timt  the  buse  uf  au  inHamed  sore,  e8|)tioially  ou  the  Cnenuiu.  maj  be 
slightly  hardened. 

The  excoriated  chancres  not  unfreqiiently  present  !?<"tmewhat  vi  ti^tr-^ 

ances.     In  some  cases  their  surface  becomes  covered  with  lurije  f-     ^  adu* 

lations  ;  hence  these  are  tenaGi] /uru/ntivr;  smrs.  In  otlier  instAnoes  they  w 
very  iiTttable,  becoming  exceedingly  sensitive*  with  a  tendency  to  ftprMd,aiMt 
having  a  dusky  red  areola  around  thorn.  These  chancres  are  very  fiv^ueoUy 
attended  by  much  general  inflftmmation  of  the  penis  ;  the  organ  '  '  aftd 

swollen  from  8ul)cutaneous  oedema,  and  usually  in  a  state  of  j-  .  xiiix 

much  purulent  discharge  from  l»etwoen  the  prepuce  and  tlie  glan*. 

2.  Sloughing  Chancre. — Tliis  may  be  looked  upon  M  a  gangreooot 
inflammation  of  a  non-infecting  sore.  It  is  asnnlly  the  result  of  want  of 
cleanliness,  and  of  the  confinement  of  the  specific  pus  under  a  long  fwn^skin. 
It  is  most  likely  to  occur  in  weak  and  deiiiJitated  subjects,  but  it  is  aUo  met 
with  in  healthy  young  men.  The  penis  becomes  red,  greatly  swullon,  and 
somewhat  bmwny,  the  prepuce  cannot  be  retracLed,  and  very  offensive  pwk 
often  stained  with  blood,  escapes  from  beneath  it.  If  it  be  not  reliered. 
a  dusky  spot  soon  makes  its  appearance  on  one  side  of  the  prepuce  ;  tbit 
rapidly  extends,  thick  black  pnltweous  sloughs  ap[)ear,  and  thus  nue  iide 
the  foreskin  may  be  destroyed,  or  a  round  aperture  may  form  in  it.  tJ 
which  the  glans  projects,  whilst  the  swollen  and  inflamed  extivmity  o 
prepuce  hangs  down  l>ehind  it,  giving  the  organ  a  very  remarkable,  aimI,  at 
first  sight,  somewhat  puzzling  appearance.  As  socm  as  the  |>ent-up  if»- 
oharges  find  exit  in  this  way,  the  intensity  of  the  inflaramutirtu  is  somrwiut 
relieved.     In  other  cases  the  whole  foreskin  may  slough,  anil  ■■-■  bf 

deeply  implicated,  and  even  the  corfjora  caviTUDSa  denndwl.  St,'ver»  rtn^ 

from  the  do]*8al  artery  or  the  artery  of  the  fneuum  may  take  place.  Xoi 
uncommonly  the  pus,  being  nnable  to  find  exit  from  the  orifice  of  the  iirolka 
prepuce,  bursts  tlirougb  the  reflection  of  the  foreskin  at  the  corona,  aoi} 
burrows  beneath  the  skin  of  the  |>enig  for  some  distance  BnjK:rfi(n"al  to  ibe 
corpora  cavernosa.  I  have  seen  it  extending  in  this  way  for  a  diittance  oqoal 
to  the  two  first  joints  of  the  finger.  In  other  crises,  abs<x'SM-s  may  form  lo 
the  penis  along  the  line  of  the  dorsal  lymphatics.  Lastly,  when  the  sorr  w 
near  the  fnenum,  it  may  perforate  the  urethra,  leaving  a  fiittulous  openiofT 
which  it  may  be  irapossihle  to  close.  After  the  separation  of  llie  sloogb*. 
healthy  grantilations  spring  up,  the  sore  loses  its  specific  chara^^^er,  aod 
cicatrization  advance?  rapidly. 

8.  The  Phagednnic  Chancre. — This  differs  from  the  sloughing  chiiocrr 
in  not  being  evidently  due  tn  want  of  cleanliness.  It  attacks  sorct  that  csa 
be  fVeely  exposed,  as  well  as  those  that  are  concealed  tM.'neath  u  l<Tig  CbreikiD. 
and  if  occurring  in  the  latter  condition  doej»  not  show  the  smiik-  trtviluicj  to 
cease  extending  as  so<>n  aa  the  retention  of  the  dischargi'S  and  inHammatncy 
tension  arc  relieved  by  slitting  up  the  foreskin.  The  sore  may  ftsraae  ilxe 
phngodasnio  character  from  the  very  first,  or  this  may  be  sot  up  at  auoic  pmJ 
of  its  course.  Pbagedfcua  afiecCB  both  the  simple  chancre  and  the  tnie  typhi* 
litic  sore.  In  fact  some  Surgeons,  especially  Jonathan  Hutchimioa,  b^BW 
that  it  is  Invariably  syphilitic,  either  attacking  a  primarj  syphilitic  aovt  or  a 
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ft.  sore  in  a  person  already  suPTerinj^  from  BvpliiliR,  and  Borkeley  Hill  alatcB 
that  a  considerable  proportion  of  cases  are  followed  by  secondary  8yinpti>m». 
As  soon  as  the  phagedenic  nlccraliou  seU  in,  the  characteristic  appearances 
of  the  sore  are  lost,  so  that  it  is  not  possible  to  suy  what  form  it  had  originally 
assnmed. 

Tlie  phagedaenic  chancre  is  characterized  by  a  tendency  to  erosion,  with 
extensive  deatraction  of  the  parts  that  it  invades.  The  progress  of  the  sore 
varies  greatly  in  its  rapidity.  In  some  cases  it  advances  slowly  and  irregu- 
larly, healing  at  one  part  while  sprejiding  at  another;  thna  forming  the 
seqyiginotu  sore.  In  other  cases  the  advnnce  is  extremely  rapid.  In  men  the 
whole  thickness  of  the  penis  may  be  destroyed  for  some  distance,  and  in 
women  tlie  recto- vaginal  septum  may  be  perforated.  Between  these  fonns 
every  variety  may  l»c  met  with.  Wallace  has  di\-ided  phagedsenio  sores  into 
three  varieties :  those  without  slouch,  those  with  white  slough,  and  those  trith 
hhrk  sUntgK  This  classification  appears  to  me  to  be  a  useful  and  practical 
one. 

The  ph<ufedanic  duuur^  unthoui  tlougk  is  a  trnly  eroding  nicer,  spreedirg 
Mrith  sharply-cut  edgus,  attended  with  slight  inflammation,  and  with  muderaie 
activity  of  progress ;  it  is  commonly  observed  about  the  fnenum  and  under 
part  of  the  glami,  and  very  fret|uently  hollows  ont  and  destroys  the  organ  iu 
this  situation  to  a  considerable  extent.  'Wlien  reaching  the  skin,  it  often 
aaBomes  the  serpiginous  form. 

In  tht  phage*} iFuic  chancre  with  irhiU  sloughy  we  find  an  irregular  eroding 
ulcer,  with  a  thin  margin  of  white  slough  situated  at  the  jumlion  of  the  dend 
and  linug  structures  ;  that  which  covers  the  surface  of  the  sore  ha\ing  usually 
become  darkened  by  exposure  to  air,  to  dressings,  and  to  secretions. 

The  phayedivnic  chancre  trith  black  ji/f?ii7;A  differs  but  little  from  the  last» 
except  in  the  colour  of  the  slough,  which  may  be  in  a  great  measure  accidental, 
and  iu  its  teudency  to  somewhat  rapid  extension. 

Phagedieuic  sores  are  most  commonly  met  with  iu  persons  suffering  from 
debility  from  want  of  food,  or  after  exhausting  diseases,  and  in  scrofulous 
subjects.  Chronic  Brigbt's  disease  and  chronic  alcoholism  may  also  be 
nientioned  as  predis}x>sing  ain^ea.  Chancres  are  also  very  apt  to  aasame  tbis 
form  amongst  troopt^  exhausted  by  the  luirdships  of  a  campaign.  Phagedaenic 
sores  when  spreading  rapidly  are  often  accompanies!  by  much  pain  and  cou- 
stitutiorml  disturbance. 

SiTUATiox. — As  simple  chancres  almost  invariably  result  from  connexion 
with  IH-Tsons  suffering  from  son*?  of  similar  natun?,  they  commonly  occur  on 
the  genital  organs.  IkrkelL'y  Hill  slates  that  i)'d  per  cent,  ajv  iu  this  sitaation. 
Accidental  iuoculutious  on  the  6ngers  of  medical  men  or  on  the  face  are 
rxtremely  rare,  in  fwt  almost  unknown.  On  the  genital  organs  in  the  mala 
they  may  be  met  with  in  various  sitnationa.  Tiiey  arc  by  far  most  commonly 
•eated  in  the  angle  fijrnied  l>etweea  the  glans  and  tho  prepuce  ;  the  situation 
next  in  order  of  frequency  is  tho  orifice  or  the  inner  surfaoe  of  tho  prepuce, 
next  the  frxnum,  then  the  glans,  more  rarely  tho  orifice  of  the  urethra  in 
luimc  ca^fcs  extending  a  short  way  down  the  ciinul,  and  lastly  the  skin  uf  the 
body  of  the  penis.  Those  about  the  fneuum  anr  often  slougliy  and  irritable, 
have  a  great  tendency  to  j>erforate  or  destroy  this  membrane,  and  arc  more 
fn-quently  followed  by  haemorrluige  or  bubo  than  any  of  the  other  varieties 
of  the  diseaae. 
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In  womeiii  chnnrres  are  most  commonly  situated  on  the  ei 
generation,  usually  just  inside  the  fourchette  or  labia  minora,  venr  mreW  indeed 
on  the  lining  membrane  of  the  vagina,  but  sometimes  on  the  rrrvix  or  m 
uteri  ;  hence  it  is  impossible  ever  to  pronounce  a  woman  free  from  eltuicre 
Avithout  examining  these  parts  by  means  of  the  8})eculum.  When  eitiuSal 
upon  the  external  organs^  they  are  not  nnfrequently  concealed  between  tbt 
rugse  of  the  mucous  membrane.  In  these  cases,  their  presenc-e  may  sometiiDS 
be  detected  hj  the  labia  being  swollen  and  ccderantous  from  the  irritation 
produce  ;  cedema  of  one  labium  only  is  cfspecially  suggestive  of  the  exijtl 
of  a  sore. 

Chancres  may  also  form  on  other  parts  where  they  have  been  accidentally  or 
purposely  inoculated.  Thus  in  1889  I  eaw  in  Ricord's  wardg,  ft  man,  labonhnf 
ander  rrzemn  of  fhe  Ifijs^  in  whom  the  cutaneous  disease  had  bet^n  converted 
into  a  scries  of  immenpe  chancres  by  accidental  inoculation  from  a  sore  on  the 
penis. 

DiAONOfiiR. — The  diaf^nosis  of  chancre  is  usually  not  difficult,  the  pecaliir 
character  of  the  sore  enabling  the  Surgeon  lo  recognize  it  in  all  ita  forms.  1ft 
some  instances,  however,  it  is  by  no  means  easy  to  say  positively  whi*ti»er  in. 
ulcer  on  the  penis  l>e  chancrous  or  not.  It  is  especially  difticnlt  to  distingdink 
some  forms  of  excoriated  chancix*  from  hei-pcs  on  the  prepuce  or  glan«,  or  frott 
those  slight  excoriations  that  many  men  habitually  contract  after  a  acii 
impure  connexion  ;  so,  also,  the  wound  resulting  from  a  ruptured 
often  presents  a  suspicious  ap|>earance. 

Herpes  of  tht'  prepuce  is  recognized  l)y  the  closcly-sct  crop  of  small  vnidn 
with   some  redness  round  them.     Herpes  may  become  inwulnted  with  tbtj 
poison  of  a  chancre.     Pngtules  then  quickly  form  in  the  place  of  the  veaiite,! 
and  burst,  leaving  a  number  of  small  sores  which  soon  eoalesoe.    A  simple! 
excoriation,  or  the  wound  from  a  ruptured  fnenum,  can  only  be  distingnitbd 
from  a  chancre  by  watdiing  the  sore  for  a  few  days  ;  it  is  letter,  howex-rMH* 
to  wait  till  the  characteristic  appearances  show  themselves,  but  to  treM  evoiy 
doubtful  case  as  a  soft  chancre.     When  the  prepuce  is  in  a  state  of  inflaift- 
matory  phimosis,  it  is  always  extremely  difficult  to  determine  without  sHttiof 
up  the  fftreskin  whether  there  be  chancres  under  it,  or  whether  the  dincbnip*  l« 
doe  to  simj»ie  balano-posthitis  or  gonorrhoea.    Sometimes,  howevtr,  the  inflam- 
matory induration  round  the  sores  c^in  be  felt  thronirh  the  swollen  foreakia. 
The  diagnosis  of  the  simple  non-infecting  cfmncre  from  the  primary  syphiliiic 
sore  will  be  descrilied  with  the  latter  affection. 

Treatment  of  NoN-iypKCTOG  oa  Soft  CiiAKcnEs.— Until  the  simple 
non-infecting  chancre  was  clearly  distinguished  frimi  the  true  syf>hilitic  nora 
mu'-h  differi-'uce  of  opinion  and  practice  prevailed.     It  is  now,  1  fullT 

re<H>gni7.ed  that  the  simple  chancre,  being  a  local  disease,  and  o*-  i  ihc 

great  majority  of  cases  in  persfms  otherwise  in  jierfect  health,  reqamsi  no 
special  constitutional  treatment,  The  gangrenous  and  phagedn-inio  foriM,  m 
the  other  hand,  being  often  acorimpanied  i»y  serious  constitutirmu!  disturbanot, 
or  depending  partly  on  a  debilitated  stato  of  health,  require  constittitioul 
treatment  as  well  as  local. 

Local  Treatment. — This  has  for  it«  object  tlie  destruction  of  Uh*  it(i 
chanicter  of  the  sore. 

With  a  view  of  modifying  the  specific  c!iaract<'T  of  the  sons,  tht^re  is  ©•] 
application   eo  efficacious  as  iodoform.     It  will   usually  cure  ft  simple  nfil 
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crc  in  a  week  or  ten  dnys.    The  crYstalliiio,  and  not  the  precipitated, 

doform  should  be  used,  as  the  latter  sometimes  cause*  irritation.  It  is 
ppliod  by  simply  dusting  a  small  quantity  of  the  powder  on  the  sore  twioe 

day,  and  liftcnvardB  covering  it  with  a  piece  of  cotton-wool,  cither  simple  or 
impregnated  with  iodoform.  At  each  dressing  tiie  sore  must  be  carefully 
Wftiihc<l  with  tepid  water.  The  only  objection  to  this  treatment  is  the  powerful 
tniell  (tf  the  drup.  If  the  pure  iodoform  is  used,  it  is  better  to  apply  it  before 
dressing  in  the  morning  and  after  undrfs^ini;  at  night,  to  avoid  any  ohant^e  of 

falling  upon  the  clothes.  Berkeley  Hill  recommended  the  use  of  "iodo* 
carbon  paste,"  composed  of  iodoform  in  fitie  powder,  5j ;  wood  diarcoal.  jij  : 
glycerine  of  starch,  5ij ;  glycerine.  5j  ;  oil  of  lavender,  Hlxx  ;  or  u  solution  of 
iwlofunn  in  eucalyptus  oil  :  iodoform,  ;^is8 ;  oil  of  eucalyptus,  5j  ;  olive 
il,  ^v.  The  smell  of  iodoform  may  also  be  lessened  hy  the  addition  of 
coumarine,  oiitained  from  the  Tompu'n  bonn  in  the  proportion  of  1  in  fto,  or  of 
finely-ground  coffM*  1  in  3.  lodol^  which  has  no  unpleasant  smell,  may 
?  used  iu^ttead  of  iodoform,  but  it  is  very  expensive;  it  should  be  lightly 
dust^  uver  the  soix*,  and  then  a  piece  of  thin  lint  soaked  in  lead  lotit»n  upplieil. 
If  luiwever  the  odour  of  iodoform  is  not  n  very  great  objection,  there  is  noUiing 

etiicient  as  the  pure  crystals. 

The  treatment  of  simple  soft  sores  with  stnmg  caustics  is  not  to  be  recom- 
mended. In  some  oases,  however,  in  which  the  sore  begins  to  spread  rapidly, 
with  a  tendency  to  become  phagedienic,  Rirord's  paste  may  be  very  useful. 
ThiB  oonsists  of  sniphuric  acid  and  ]x:>wdered  charcoal  mixed  so  as  tx>  form  a 
thick  paste.  Ttie  son*  nhoiild  be  washed  and  a  layer  of  the  paste  applied  with 
a  match.  The  serous  discharge  should  bo  al)sorljcd  by  a  dry  W(m)1  dn^ssing, 
and  on  about  the  third  day  the  slough  will  usually  sepai'ate  in  n  hot  Imth,  a 
healthy  surface  being  left.     This  treiitment  is.  however,  very  rarely  required. 

If  the  healing  sore  l)e  weak  and  fungating,  an  astringent  lotion,  such  as  the 
foltoviing.  will  be  found  most  useful  :  {I  Tannin,  gr.  xx  ;  Tinut.  lavanduls 
■Domp.  5ij ;  Vint  rubri,  ^iv.  Or  a  solution  of  sulphate  of  copper  may  lie 
■tpplied,  and  the  sore  touched  from  time  to  time  with  nitrate  of  silver. 

In  nsiitg  lotions  to  any  form  of  chancre,  care  should  always  be  taken  to  keep 
a  piece  of  lint  snaked  in  the  fluid  constantly  applied  bt-tween  the  prepuce  and 
the  glans,  and,  in  women,  J>etween  the  labia ;  for,  unless  this  be  done,  the 
contact  of  the  inflamed  mueons  surfaces  with  one  another  will  tend  to  keep  np 
the  ulceration. 

These  are  the  means  that  are  generally  mont  UBcfuI  in  Simple  Chantrn,  In 
some  case<«,  however,  inflummation  of  the  sore,  or  pecnliaritieB  in  its  situation, 
demand  moditicatious  of  the  treatment. 

If  there  be  much  intlammatiun  abont  the  sore  und  the  prepuce,  this  must 
first  be  suliflued  by  the  application  of  wet  dre«6ing,  or  of  Ic^id  and  spirit  lotion. 
When  this  is  removed,  if  the  sore  have  not  lost  its  8pe4*ific  character,  iodoform 
should  be  applied  in  the  usual  way. 

Should  then^  be  phiuinsiR  with  discharge  of  pus  from  under  the  tightcne<l 
prepuce,  this  must  l>c  slit  up,  so  as  to  ex[K»se  the  Hubjuci'!it  chiincrcs.  Il  is 
iiettor  at  the  same  time  to  complete  the  o])eration  nf  (iinTumcision  by  removing 
the  foreskin  with  the  knife  or  scissors  after  it  has  been  slit  up  along  its  donwl 
aspect.  <  otherwise  when  it  heats  an  inconvenient  peodulouH  flap  of  skin  will 
be  left,  re<|uiring  subsequent  removal.  In  order  to  avoid  infection  of  the  raw 
aurfui-e  from  tiiu  dtaticre,  the  o|>eration  may  be  thus  performed.    The  fore- 
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skin  is  fint  slit  up  alonjE;  tta  dorsam  ;  tho  Burface  of  the  g]tms  and  the  pn?piior 
are  then  thorouQ;hIj  cUmihoi]  with  carbolio  lotion  (1  iu  :fn),  muI  tl)«  torv 
wiped  ont  with  chloride  of  zinc  solution  (40  gr$.  to  ;^j).  The  surface  of  ibr 
sore  niuy  be  ruhlied  forcibly  with  a  dossil  of  h'nt  soaked  in  this  aolutKn, 
to  remove  any  adherent  slough.  Evei'ything  being  thos  thoronghlj  deaneil 
the  cireumeision  may  lie  completed  ;  after  lii:aturini;  any  lilei*ding  \c0rit. 
the  parts  must  be  tl)oron<;hly  sprinkled  with  iodoform  and  wnippod  la 
iodoform  wool.  By  tlioj*e  means  infection  of  the  wound  can  gciti!ral)y  U 
avoided.  There  should  he  no  delay  in  performing  the  operation.  WheapB 
comes  from  under  a  lon^  foreskin  and  iU  source  cannot  be  acen  the  pstioK 
should  always  be  advised  to  submit  to  circumcision,  unless  there  is  aomtTtrf 
marked  improvement,  following  the  application  of  fomentuiions  and  t^ 
injection  of  antiseptic  scilntions,  by  the  third  day  at  the  latest.  If  the  pui  ii 
offensive  the  operation  should  be  performe*!  at  once,  as  it  probably  ariaet  frw 
a  sloughing  chancre. 

If  the  chancres  be  situated  round  the  orifice  of  an  elongated  aod  ti|^ 
prepuce,  circumcision  is  the  best  means  of  removing  the  disease  and  dv 
inconveiiiencti  at  the  same  time.  The  precautions  just  described  nwt  W 
adopted  to  prevent  infection  of  the  cut  surface. 

In  the  Sloughing  Chancre,  when  the  prepuce  is  greatly  swoIIpd,  in  ■ 
state  of  iutlummatory  phimogis,  and  of  a  deep  red  or  purplish  eoloor,  witb 
threatening  of  extensive  gangrene,  a  director  should  be  passed  b«cvreeti  itttd 
the  ghms  penis,  and  the  swollen  prepnce  slit  up.  In  this  war  te&sioft  » 
removed,  and  the  sloughing  arrested.  The  chancre  when  exposed  will  h 
found  to  be  covered  with  a  pulpy  gn>y  tenaciooB  slough.  This  it  bostnoMmrf 
by  forcibly  rubbing  the  surface  with  a  piece  of  sponge  or  lint  »o«)ted  it  • 
solution  of  chloride  of  zinc  (gr.  40  to  3j),  after  which  iodoform  mmt  Iv 
apphed.  The  application  of  nitric  acid  is  s<'Idom  necessary.  If  tltestttk^f 
the  parts  is  such  as  to  admit  of  it,  the  operation  of  circumrision  may  be  at 
once  completed.  If  thea'  be  much  sloughing  of  the  prepuce  it  is  tstttf 
to  delay  the  completion  of  the  operation  till  the  sloughs  have  Beparai«d,  wbv 
perhaps  it  may  be  found  unnecessary.  During  the  separation  of  the  a)oo|)» 
the  penis  sliould  be  wrapi>e<l  in  lint  soaked  iu  some  warm  antii^ptic  si^lQtiua. 
as  Ixiric  ncid  or  permangnniUe  of  potash.  The  patient  should  sit  in  s  bni 
hip-bath  (OS"  F.),  to  which  some  solution  of  iwTmnnganate  of  j^ota*}, 

fluid),  or  some  boric  acid,  may  be  added,  for  half  an  hour  or  more  l^^ :. 

A  little  haemorrhage  need  cause  no  anxiety,  and  is  nsnally  easily  arrarted  ^ 
dr)'  cotton-wool  and  pressure,  but  if  it  Ite  profuse,  the  ptatienl  =!  '  ^  *  j— 
under  chloroform,  and  the  actual  cautery  fa-ely  applied.  This 
the  bleeding,  hut  arrests  the  progress  of  the  sloughing.  Wht-u  ufiee  tU 
chancre  is  healthily  granulating,  it  roust  be  dressed  in  tli*-  K-ii^jc  way  as  vt 
con»mon  ulcer. 

The  locid  treatment  of  the  Fhagednnio  Chancre  drj«ii.i>   •  1      ,0  Tttt;^ 
assnmos.     If  it  he  the  eroding  ulcer  without  slough,  io*li»f<>nn  wi  i  .;:■  n   i-r-: 
it,  but  its  action  is  by  no  means  certain.     If  it  fnila,  pi.'r'li!<'Mil.'  -■•   i..-    - 
(gr.  ij  to  3j),  diluted  if  it  is  too  painful,  is  often  of  great  Pur\ii\.    >-li..i  ,1  '.'  • 
fail,  the  strong  nitric  acid  may  be  appliM,  after  which  it  may  btt  dn**.*  '.  * 
a  dilute  nitric  acid  and  opium  lotion.    If  the  phagedicnic  pnxjcss  Jv  »;  '.  „:: 
rapidly  with  a  white  or  black  slough,  the  sore  must  l»o  treatc)    i-wv   h..-j>..». 
gangn'nc.     The  slough  must  he  scraped  away,  and  fuming  nitric  acid«  ttr  40 
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bad  cases  the  actual  cnnterj,  applied  freely,  ufler  vvJiich  iodoform  and  boric 
acid  fomentation B,  or  liut  Boaktd  iu  the  nitric  acid  und  opium  lotion,  may 
be  used,  the  caustic  being  applied  again  whenever  there  ia  any  tendency  to 
extdDsion  of  the  difecase.  In  obstinate  eases  of  phagedenic  chancre  Hebra  in 
Germany  and  Hutchinson  in  this  country  have  recommended  that  the  patient 
should  be  immersed  for  ten  hours  daily  in  a  Imtb  of  but  water,  maintained 
constantly  at  a  temperature  of  l»s'  F.  The  bath  must  be  repealed  daily  till 
healing  is  distinctly  takiufj:  place. 

Oonatitntional  Treatment. — The  Simple,  Soft,  or  Excoriated  sore  re- 
quires nocunstitntional  treatment  beyond  attention  to  theordinaiy  rulesofbealth. 

In  the  Sloughing  Chancre  it  frequently  happens  that  the  mischief  ia 
entirely  due  to  looai  causes,  snich  as  the  accumulation  of  discharge  under  u 
long  foreskin.  In  these  casee  the  constitutional  difiturbancc,  which  may  be 
severe,  will  subside  as  soon  as  the  local  condition  is  relieved.  In  other  cases 
the  sloughing  is  due  partly  to  local  causes  and  partly  to  a  depressed  state  of 
health.  In  these  ammonia  and  bark»  good  nourishment  and  abundant 
stimulants,  will  be  required.  Opium  muy  bo  necessary  to  relieve  jiaiu  and 
irritability,  and  eventually  the  j)atient's  strength  may  be  supptirted  by  iron 
and  quinine.     In  a  sloughing  chancre  mercury  is  never  required. 

In  the  cousiitutional  treatment  of  Fhagednnic  Chancre  it  must  be  borne 
in  mind  that  the  patient  is  usnally  in  u  dt'bilituted  condition  before  the 
invasion  of  the  disease ;  consequently  tonics,  such  as  bark  or  iron,  with  good 
food  and  stimnlants,  are  frequently  required,  together  with  opiates  to  allay  piiin 
and  procure  rest.  The  preparations  of  iron,  especially  the  amnionio-citrato 
and  the  tartrate,  either  alone  or  in  combination  with  siirsaparilla,  arc  csp(«ially 
useful  in  thc3<>  cases.  It  has  before  been  stated  that  phageda^nic  ulcrratiou 
may  start  from  a  true  syphilitic  sore  or  occur  in  a  patient  suffcrinj?  from 
constitutional  syphilis.  Mea-ury  is,  however,  oflcu  inadmissible,  and  if  given 
indiscriminately  may  do  much  harm  in  many  cases  by  further  debilitating  the 
patient.  On  the  other  hand,  some  s<,n'8  which  have  resisted  treatment  for 
a  long  time  may  rapidly  improve  if  mercury  be  carefully  administered  in 
small  dttses.  lYallacc  stated  that  its  beneficial  effects  are  most  marked  in 
tiioee  cases  wldcli  are  chanicterized  by  the  pree»ence  of  a  white  slongh.  It  is 
best  given  its  the  i>erchloi-ide,  in  doses  of  ,'j  to  -,'^  of  a  grain  with  tincture 
and  decoction  of  cincl»ona.  It  is  in  these  cnsea  also  that  the  Iwal  application 
nf  pcrchloride,  in  the  strength  of  from  one  to  two  grains  to  the  onnce  of  water, 
is  M)fre<]ueut]y  useful. 

CoNHtXL'TlVK    SVMITOMS   OF    TUK     I^CK'AL   ('ONTAUIOUS   UlXER. — ChonCIVS 

arc  not  nnfreijuently  follower!  by  u  series  of  iiireructns  which  may  be  termed 
fvnsMuii'rf.  depending  as  they  do  upon  the  primary  disease,  bnt  being  local  in 
their  charnctcr.  and  jireeenling  no  evidence  uf  constitutional  infection.  These 
conseoutivo  symptoms  ore  three  in  number;  viz.,  Contraction  of  the  Cicatrix 
iif  the  Chiincre,  liiilx*,  und  Wttrts. 

Contracted  Cic&trioea. — Most  excoriated  chancres  arc  bca1e<l  without  any 
marked  cicatrix  bein^^  left ;  but,  in  the  phagedamic  and  the  slougliiog 
L-lioncres,  there  is  always  loss  of  substiincc,  often  to  a  considerable  extent,  and 
conae<]uently  a  depresMcd  scar.  If  the  ulcH^ration  hapj>euH  to  have  involved 
the  orifla-  of  the  rirethm  a  very  intractable  stricture  may  result,  which  may 
labeeqncntly  necewitate  division  of  the  scar  for  it*  relief.  Tho  situations  of 
oU  venereal  nk^eni  shonld  be  watched  fur  some  time^  however  readily  the  tore 
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may  have  healed  :  for  the  vims  of  syphilis  may  have  been  inf:  '  '  witJb 
that  of  the  Bimple  cliaticrf,  and  if  this  have  happened,  induration  v  i^^nce 

at  the  point  of  contagion,  when  the  time  of  incuhation  has  elnpscil.  'lha»  i 
month  ur  six  weeks  should  puss  uway  aller  the  Buspicious  cx>imeJiioa,  befort 
the  Surgeon  prunouuces  the  patient  safe  from  Byphilia. 

Bubo. — By  bulxi  is  meuut  an  inflammatory  eular^'oment,  frequently  tem^ 
nating  in  suppuniLion  of  the  lymphatic  j^lands  which  receive  the  lyrnph-straui 
from  the  inoculated  surface.  A  bulio,  though  jfcaerally  prwluccd  in  \Xik  gioift 
by  ab8oq)tion  of  irritating  matter  from  chancrcs  on  the  penis,  nuiy  oecurdM- 
where — as  for  instance,  in  the  axilla,  in  cases  of  chancre  on  the  finjfor  ;  in  th« 
aubmaxiljary  region,  if  the  disease  occur  on  the  lip.  The  enlargemeato  of 
the  inffuinal  or  other  lymphatic  glands  thatot^cnr  in  eases  of  veneii-al  chanoc, 
may  be  either  simple  or  sjiecific.  In  tbe  former  the  irritatinj(  iiiiiterial  naj 
be  derived  fivtm  concomitant  inflammation  about  the  Krtre,  a&  when  balttDO- 
posthitis  or  ])liimosiB  is  present,  without  the  specitio  virus  of  tlic  soft  chaucn 
reaching  the  gland.  In  scrotnlous  subjects  this  readily  takes  place.  In  ih 
oases  the  bubo  is  termed  sympaiheiic^  and  the  aflectioa  must  bu  cousid^jred 
simple  inflammation.     It  may  sj-ieedily  suljside  without  the  fom  j 

but  should  sup|)Uratitm  taku  place  the  pus  possesses  no  specific  p.  ^,  *nd 

is  not  inocnlable.  It  constitutes  in  fact  a  simple  glandular  abacest  ud 
presents  nothing  in  any  way  peculiar.  Indeed,  in  a  veiy  large  proportion  of 
tases  of  simple  chancre,  there  is  some  slight  enlargement  with  tenderness  of  tin 
glands  above  Ponpurt's  ligament,  accompanied  by  some  degree  of  8tiftne«  ani' 
drugging  fiain.  The  liability  to  irritation  and  inflammution  (if  the  glandl' 
in  the  groin  is  greatly  increased  by  the  patient  walking  about  or  oihenrtM 
exerting  himself.  But  I  do  not  think  that  causes  such  as  these  iuflaence  tha 
<»ccurrencc  of  the  other  and  more  troublesome  aflection  of  the  IvuiptuUio 
glands,  uuuiely  the  virulent  hiibOy  which  appears  to  originate  from  dirtci' 
absorption  of  the  specific  poison  of  the  chancre ;  so  that  we  may  conai 
^vith  Ricord  that  a  virulent  bubo  is,  properly  speaking,  a  cliancre  of  t 
lym])hatic  ginnd,  ditferiug  only  in  scat  from  that  which  is  situated  on 
the  surface  of  ihe  body.  Ricord  lias  observed,  and  I  have  often  hnd  an 
opportunity  of  testing  the  cnn-ectuess  of  this  observation,  that  the 
of  a  virulent  bubo  is  as  readily  inoculabte  as  that  of  aji  oixlinary  chancreJ 
This  kind  of  bubo,  then,  may  be  considered  as  a  n/M'cific  abscess  ai  firit  limited 
to  the  gland,  but  subsequently  infecting  the  surrounding  tissues.  Kiaird  alw) 
pointed  out  that  in  some  cjLses  suppuration  takes  place  round  ihe  BflbcUd 
gland  without  infection  of  the  tissues  by  the  specific  ])us.  Thus  if  a  rir^^ 
bubo  be  carefully  opened  a  cavity  is  sometimes  ex[H>Bed  in  which  thts  pH^ 
can  be  sceu  partially  separated  by  pus  from  the  surrounding  tissues.  IuTica!»- 
tions  made  with  the  pus  surn^unding  the  gland  may  fail,  but  if  tbt*  iti.  ;vi.;t» 
l»c  carried  further  into  the  gland  itself  a  second  cavity  w  found  * 
inoculable  pus.  If  this  condition  be  met  with,  infection  may  tie  prevtuio^^ 
8C(M)ping  the  gluud  out  entire  withi<ut  o^Kuing  into  il.  When  oueo  a  ^^^ 
lias  become  virulently  infected,  it  is  probable  Uiat  no  treatment  can  prrva 
suppuration. 

Uaually  only  one  or  two  ghinds  suppurate,  although  several  may  hfl 
enlarged;  and  very  coumionly  the  disease  is  confined  to  one  groin  tboajdk 
both  may  be  allucted,  motv  ^uirticularly  if  the  i-haikcre  bo  BitaA£«d  on  t^ 
fnentiuu  ^H 
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In  the  enrly  stages  it  is  impossible  to  dislingnish  a  sympathetic  from  a 
virulent  bnlx).  The  glands  become  swollen  and  tender  ;  at  first  (hey  aiv  not 
adherent  to  the  skin,  and  their  form  and  outline  ran  he  clearly  re^'ognizcd. 
As  soon  as  the  inflammation  extends  to  the  tissue  outside  the  capsule,  the 
j»Iandfi  become  lost  in  the  surrounding  inflammatory  exudation.  The  swelling 
i«  ut  first  brawny  and  hard,  but  it  acfon  becomes  sofler  and  boggy,  after  whioli 
distinct  fluctuation  l»ecomes  i.>erceptible.  The  skin,  at  first  red,  becomes 
dnsky  and  prirjije,  and  if  the  case  be  left  to  nature,  it  is  frequently  extensively 
undermined  Ifefoiv  the  bubo  bursts.  If  the  bubo  be  simple,  the  c;vvity 
presents  nothing  difftrin*,'  from  that  of  an  ordinary  abscess.  If  it  be  virulent, 
its  walls  arc  ragged  and  sloughy-looking,  and  instead  of  healing,  the  sore  may 
spread,  with  nil  the  charnrteristics  of  a  chancre. 

Bubo  most  commonly  occurs  during  the  second  or  third  week  after  the  first 
appearance  of  the  chancre,  but  may  hapjicn  at  an  earlier  or  at  a  later  i>eri)id, 
even  after  the  chancre  itself  has  healed. 

A  rare  form  of  bulxi  is  that  which  fonus  within  the  abdomen  in  th(* 
lymphatic  glands  in  tliis  situation.  It  ia  a  very  dangerous  variety,  and  may 
])rove  fatal  by  rupture  int4i  the  peritoneum  and  consequent  ]>eritonitis. 

Priiaary  Bubo. — The  French  Surgctuis  have  described  a  form  of  bubo  which 
they  call  huhon  tfembU'r  or  primanj  huho ,-  this  is  said  to  occur  from  the 
direct  absorption  of  the  specific  poison,  without  the  previous  formation  of  a 
chancre. 

Only  one  case  apparently  of  this  kind  has  fallen  under  my  observBtion. 

but  I  am  not  yet  fully  convinced  that  this  suggested  mode  of  origin  is  tlie  true 

one.  A  young  man  was  admittwl  into  the  Hospital  with  a  rather  large  abscess  in 

the  groin.   He  denied  ever  having  had  any  veuereal  disease,  though  he  admitted 

having  had  intercourse  with  a  woman  of  the  town.     Ou  examining  tlie  peniit, 

uo  chancre,  abrasion,  or  cicatrix  could  be  discerned.     The  abscess  was  opened, 

and   two  ounces  of  rather   bloody  aud  verj'  thick   pus   were   let   out :    mi 

enlarged  glands  could  l>e  seen.     For  the  sake  of  experiment  the  pus  was 

inoculated  into  the  left   thigh,  and  two  distinct  and  well-marked  pustules 

■    were  produced.     That  such  an  effect  can  be  obtained   by  matter  of   very 

I    irritatinir  character  without   any   venereal   origin,  is  shown  by  the  cxjwri- 

M    ments  of  several  Surgeons  who  have  succeeded  in  inoculating  matter  from 

^ftilch  and  impetigo  contagiosa  ;  hence  it  mu.st  not  be  conclndod  that  in  this 

^roise  the  bubo  was  consequent  on  the  dia'ct  absori>tion  of  venereal  matter 

W  along  the  lymphatic^.     In  fact,  the  proof  of  the  existence  of  this  form  of 

'    bubo  is  far  from  patisfactory.     It  frequently  happens  that  small  excoriated 

chancres   heal    in   a  few   days,   l)efore   which   time,   however,   the   inguinal 

glands  have  become  irritated  and  enlarged  ;  and,  as  the  enlargement  of  the 

glands  goes  on  after  the  healing  of  the  chancre,  a  bnlKi  may  be  foniied  when 

I  all  trace  of  its  primary  source  has  entirely  disappeared. 
Creeping  Bubo. —  In  some  casesa  virulent  bubo,  as  has  been  well  shown  by 
Solly,  asMumes  a  tendency  to  creep  or  spread  over  the  neighbouring  integument, 
exten<ling  in  this  way  a  considerable  distance  down  the  thigh,  upon  the 
abdomen,  or  over  the  ilium.  This  frrr;7i>ii7/»«/iH  is  characterize*!  by  Uie  jH-ouliar 
semicircular  or  horse-shoe  shape  that  the  sitn*  nssum<?s,  and  by  its  tendency  to 
cicatriKC  at  one  margin,  whilst  it  slowly  extends  at  the  other  ;  the  cicatrix 
always  being  thin,  blue,  aud  weak,  closely  resembling  that  of  a  burn. 
K        After  a  bubo  has  disappeared,  a  good  deal  of  indntittion  may  Iw  left  iu  tb<£ 
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may  have  healed;  for  the  virus  of  syphilis  miij  have  been  in'  '   viiti 

that  of  the  simple  chancre,  and  if  this  have  hapf^ned,  indaration  v-  m  - 

nt  the  point  of  contagion,  when  the  time  of  incubation  has  elapsed.  Tlm^  ^ 
month  or  six  weeks  8hoiild  piiss  away  after  the  suspiciouB  connoxiocif  hdau 
the  Surgeon  pronounces  the  patient  Hafe  from  syphilis. 

Bubo* — By  UuIm)  is  meant  an  inflammatory  enlarj^meut,  fh-iVi  '-  •rnti- 
iiaLin^,'  in  suppuraLion  of  the  lympbatie  inlands  which  reoeive  tht  , 
from  the  itiwulaLed  surface.  A  bubo,  Llumgh  generally  protluc<:-d  m  tiic  ^nua 
by  absorption  of  irritating  matter  from  chaucivs  on  the  penis,  may  occur  eW- 
where — as  for  instance,  in  the  axilla,  in  casc«  of  dmncrc  on  the  fiiuiper ;  in  the 
submaxillary  region,  if  the  disease  occur  on  the  lii>.  The  enlargements  of 
the  inguinal  or  other  lymphatic  glands  that  occur  in  cases  of  venereal  chuicn. 
may  be  either  simple  or  six'cific.  In  the  former  the  irritAtiug  niuli;rial  m»y 
be  denved  fron\  concomitant  inflammation  about  the  sore,  a£  when  balin<>- 
posthitis  or  phimosis  is  present,  without  the  speoifio  virus  of  the  aoft  chwicn 
reaching  the  gland.  In  scrofulous  subjects  this  readily  ImVus  place.  In  tbcK 
cases  tlie  bubo  is  termed  sympaUieiic^  aud  the  ulTectiou  must  i>e  rouiiidtireid  M 
simple  inflammation.     It  may  speedily  subside  without  the  fom  pw, 

but  should  snppunition  take  place  the  pus  possesse*  no  specitic  j  1  .  -.  ta^ 
is  not  inoculable.  It  constitutors  in  fact  a  simple  glandular  abac«»  am) 
presents  nothing  in  any  way  peculiar.  Indeed,  in  a  very  large  [iro|>ortioci  wf 
eases  of  simple  chancre,  there  is  some  slight  enlargement  mi\x  lenderne«t  of  tht 
ghinds  above  Poupurt's  ligiiment,  uccom|Minied  by  some  degree  of  stiffue«  ami 
drugging  pain.  The  liability  Ui  irritation  an*!  inflamnuuion  i»f  the  glaniU 
in  the  groin  is  greatly  increased  by  the  patient  walkiug  about  or  othcnuse 
exerting  himself.  But  I  do  not  think  that  causes  such  iis  thrse  influence  the 
nccuri'euce  of  the  tither  and  more  troul^lesome  nflection  of  the  lympb»tic| 
glauds,  namely  the  I'ifuJent  Imbo,  which  apiK;are  t(j  originate  from 
absorption  of  the  specitic  jxtison  of  the  chancre;  so  that  we  may  consii 
with  Ricord  that  a  virulent  bubo  ia,  properly  speaking,  a  chancre  of  •] 
lymphatic  gland,  differing  only  in  seat  from  that  which  is  situated  ott| 
the  suiface  of  the  body.  Kieord  has  observed,  and  1  have  often  had  aa| 
opjKirtunity  of  tetiting  the  coiTcctness  of  tliis  observation,  that  th« 
of  a  virulent  bubo  is  as  readily  iaoculuble  as  that  of  an  ordinarj'  eJiancr 
This  kind  of  bubo,  then,  may  be  considered  as  a  ftprcifu-  almceas,  at  first  limit 
to  the  gland,  but  subsequently  infecting  the  surrounding  tissues.  Kioird 
{Minted  out  timt  in  some  cases  suppuration  takes  place  round  the  affe 
gland  without  infection  of  the  tissues  by  the  specitic  pus.  Thus  if  a  vi 
bubo  l>e  carefully  opened  a  cavity  ia  sometimes  expostnl  in  which  the 
can  he  seen  partially  sepaiiLted  by  pus  from  the  surrounding  ti.«suea.  InnCtth 
tions  made  with  the  pus  surnjuudiug  the  gland  may  fail,  but  if  tho  incisi< 
l>e  carried  further  into  the  gland  itself  a  second  cavity  is  found  cuDtaioii 
inoculable  pus.  If  this  condition  be  met  with,  infection  may  be  prevented 
8C0<»pi!ig  the  ginnd  out  entire  without  opening  into  it.  When  onwi  a  gUnd 
has  tiecome  virulently  infected,  it  is  probable  that  no  treatment  can  prcii 
suppuration. 

Usually   only   one    or    two    glands    suppurate,  altliough  sovcral  may 
enlarged;    and  very  conimonly  the  disease  is  confined   to  oue  groin  the 
both  may  be  affected,  moiv  ptirticulai'ty  if  the  chancre  be  sitnated  un 
frmnum. 
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In  the  enrly  stncres  it  is  inipoesible  tn  diMingnisb  a  B,rnipnthetir*  from  n 
fimlent  bnbo.  The  glands  become  swollen  and  tender  ;  at  finit  they  ftrc  not 
adherent  to  tl»e  skin,  and  their  form  and  oatline  can  be  clearly  recognized. 
Aa  R<'N»n  H&  t))G  intiammution  extends  Ut  the  tiBSUC  oat«ide  the  aipsiilc.  the 
S^landR  bfcome  h>st  in  the  Hnrmnnding  inflammatory  exudation.  The  s^vollintr 
i>  at  fii-st  linnvny  and  hard,  but  it  af>on  becomes  softer  and  lx)pgy,  afttT  whicli 
distinct  fluctuation  becomes  ftercej^tiblc.  The  skin,  at  first  red,  becomes 
dusky  and  purple,  and  if  the  case  be  left  to  nature,  it  is  frequently  extensively 
nndemiined  Iteforo  the  bnbo  bursts.  If  the  bubo  lie  simple,  the  cavity 
presents  n^thinp  differing  from  that  of  an  ordinary  abscess.  If  it  be  virulent, 
iu  walls  are  ragfred  and  sloughy-looking,  and  instead  of  beoling,  the  sore  may 
spread,  with  all  the  characteristics  of  a  chancre. 

Bubo  most  commonly  occnrs  during  the  second  or  third  week  after  the  first 
appearance  of  the  chancre,  bnt  may  happen  at  an  earlier  or  at  ;i  later  jjcriod, 
even  after  the  chancre  itself  has  healed. 

A  rare  form  of  hnlwi  is  timt  which  forms  within  the  abdomen  in  the 
lymphatic  glands  in  this  situation.  It  is  a  very  dangerous  variety,  and  may 
prove  fatal  liy  rupture  into  the  peritoneum  and  consequent  i>eritoniti». 

Primary  Bnbo. — The  French  Surgeons  have  deecribed  a  form  of  bubo  which 
they  call  htbon  (Vnnhlct'  or  primanj  hul>o ;  thirt  is  8ai<l  to  occur  from  the 
direct  absoriktion  of  the  spccitic  poison,  without  the  prcvioas  formation  of  n 
chancre. 

Only  one  case  apparently  of  this  kind  has  fullon  under  my  observation, 
but  I  am  not  yet  fully  convinced  that  this  suggested  mode  of  origin  is  the  true 
one.  K  young  man  was  admitted  into  the  Hospital  with  n  rather  Iar'.jcuh8cca»ii» 
the  groin.  He  denied  ever  having  had  any  venereal  disease,  though  he  admiltel 
having  had  interconi'sc  with  a  woman  of  the  Xjovtn,  On  examining  the  (tcniik. 
no  ohnncre,  abrasion,  or  cicatrix  coald  be  discerned.  The  absccfls  was  opened, 
and  two  ounces  of  rather  bloody  and  ven,'  thick  pus  were  let  out ;  m* 
enlarged  glands  could  l)e  seen.  For  the  sake  of  exp(-riment  the  pus  wan 
inoculato<l  into  the  left  thigh,  and  two  distinct  and  well-marked  puittulcft 
were  produced.  That  such  an  effect  can  be  obtained  by  matter  of  very 
irritatinij  character  without  any  venereal  origin,  is  shown  by  the  experi- 
ments of  several  Sunyeons  who  have  sncceedcd  in  inctculating  matter  ftoxn 
it<'h  and  impetiso  nontairifiwi  ;  hence  it  mnrt  not  be  conclnded  that  in  this 
case  the  bnho  Wiis  con8e»|uent  on  the  direct  absorption  of  venereal  matter 
along  the  lymphatiir*.  In  fact,  the  proof  of  the  existence  of  this  form  of 
bubo  is  far  fmm  satisfactory.  It  frequently  happens  that  small  excoriated 
chancres  heal  in  a  few  davs,  Iwfore  which  time,  however,  the  inguinal 
ghindH  have  become  irritated  and  enlarged  ;  and,  as  the  enlargement  of  the 
glands  goes  on  after  the  healing  of  the  chancre,  a  hulto  may  l>o  ffirmed  when 
all  trace  of  its  primary  sonn'e  has  entirely  disapjM^ared. 

Creeping  Bubo.—In  some  cases  a  virulent  bulx),  as  has  been  well  shown  bv 
Solly,  assinnn'fl  a  tendency  to  creep  or  spread  «iver  the  neighl)onring  integument, 
extending  in  this  way  a  c<msidrrab]o  distance  down  the  thigh,  npon  tlu* 
ttb<lomen,oraver  the  ilium.  This  rrf/'/Vwy  &!///«  is  chamctcriy.e<l  by  the  |H?cuUar 
aeniicircnlaror  horse-shot*  shape  that  the  sort-  assumi's,  and  by  its  t^L'udencr  to 
cicatrixo  at  one  margin,  whilst  it  slowly  extends  at  the  other  ;  the  cicatrix 
always  being  thin,  blue,  and  weak,  closely  resemliling  that  of  a  burn. 

After  %  bubo  has  disappeared,  a  good  deal  of  indnration  may  be  left  in  the 
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glands  of  the  groia.  perhaps  with  matting  together  of  the  Burronadio^ 
tissne  ;  and  this  iadaration  maj  contiaae  for  jeara,  or  eveo  for  the  renuiaJr 
of  life. 

Tlie  Treatment  of  bubo  consists,  in  the  first  iosUiDoe,  in  cndeatooriBf 
to  prevent  the  occurrence  of  suppuration  ;  and  should  pas  form,  in  Idtt&i^ 
it  oat. 

The  Pr^trenlive  Treatment  of  bubo  consists  in  perfect  rest  of  the  part,  mA 
the  application  of  leeches  and  of  cold  load  lotions.  In  reference  to  tJa-  applica- 
tion of  leeches,  there  is  a  practical  point  that,  requires  attention — vii^  Uitf 
the  loech-bites  ma^'  bea)me  infected  by  the  chanerons  pns,  and  thus  ociHTOtd 
into  a  uumber  of  new  chancres.  This  accident  is  best  guarded  againil  1^ 
covering  the  bites  with  collodion  and  plaster.  { 

ir  there  be  much  pain,  and  if  the  skin  be  already  reddftOied,  hot  fommbi- 
tions,  and  the  application  of  equal  parU  of  extract  of  belladonna  am) 
gl)'cerine,  will  offer  the  best  chance  of  arresting  the  progneaa  of  Um 
inflammation. 

If  the  bulx)  be  indolent,  with  but  little  tendency  to  suppuration,  the  applica- 
tion of  blisters  or  tincture  of  iodine  may  be  of  service.  Berkeley  Hill  Matei 
tb^t  steady  pressure  by  means  df  a  pad  of  coLtuti-wool  and  an  plnxtic  baodi^ 
may  sometimee  produce  absorption.  The  application  of  lint  soaked  in  a  lead 
lotion  containing  about  two  drachms  of  the  solution  of  the  aabaoetale  and  oat 
ounce  of  spirit  to  half  a  pint  of  water  has  been  said  to  promote  rettolntiotL 

If,  notwithstanding  our  endeavours  to  prevent  suppuration,  mattL-r  fnrm 
within  or  around  the  gland,  as  evinced  by  the  swelling  beci>minj  sofV,  b^-V*?"' 
and  inflamed,  a  ft-ee  opening  should  made.  This  should,  a«  a  rale,  br 
Ihirallel  to  Poupart^s  ligament,  hut  if  n  vertical  incision  would  lay  tbi*  carin 
open  more  perfectly,  there  is  no  objection  to  adopting  it.  The  incidon 
should  i»e  made  early,  before  thf;  surrounding  skin  has  l>een  undennined  ao<l 
thinned.  If  this  should  have  happened  it  may  l»e  ncoesBary  to  cut  it  am 
with  s(M!sora,  liefore  healing  will  take  place. 

After  the  bulx?  has  been  opened  it  should  be  dressed  from  the  boUmD. 
either  with  salicylic  or  iodoform  wool  or  lint  soaked  in  carbolic  ml  (t  in  Iti), 
or  some  such  simple  application. 

If  the  cavity  prci^ents  a  chancrous  appearance,  tieing  irrrgnlar  and  rioachf. 
with  elevated  and  aii^^ry  red  eilges,  it  should  In?  treated  by  the  free  application 
of  iodoform  in  the  sjimt*  way  as  for  th<!  original  sore.  If  on  ofioning  tljc  lioU* 
a  gland  can  )>e  seen  projecting  into  the  cavity,  attached  only  by  <>Detideto 
the  wall  of  the  abscess,  thia  is  be&t  scooped  out  cither  with  the  flngM'-oallor 
thi!  handle  of  the  scalpel,  otherwise  it  is  apt  to  keep  np  the  suppnrados  and 
delay  healing.  Sometimes,  even  after  the  bnbo  has  bee 
burrow  in  various  directions.  Such  cases  are  best  trcu: 
stnuaea  freely  ^>  the  very  end  with  a  prohe-poiulrd  bistoury, 

Zetssl  opens  the  bubo  by  a  number  of  small  punctnrea  wiU)  a  leooloi&T 
knife,  after  which  lint  soaked  in  lead  lotion  (Liquor  Plumb.  Sabacetatia,  ^a. 
Itactified  Spirit,  5  j,  water,  to  O  j),  may  be  kept  constantly  applied.  B/  thtt 
means  he  aa^-s  that  icarrin;;  can  often  be  avoided. 

Should  sloughing  or  phagedttoic  ulrenttion  commence  in  an  pptn  bobo^ 
extensive  destruction  of  tissue  may  ensnc,  and  even  fatal  luecnocTbaf^  froai 
t.'ie  femoral  artery  has  been  known  to  occur.  The  sore  moat  be  trtated  in  the 
WAJ  as  the  sloughing  or  p\ia^e^xd&  chancre.    The  applM^n  of  altnt* 
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ncid  IB  occasionally  necessary'.    If  there  be  any  si^s  of  STphiliB  the  caadoufl 
admiuistration  of  mercury  may  be  required. 

During  the  treatiueut  of  a  euppnrating  l>ubo  the  patient  fihonkl,  if  pumible, 
be  kept  at  reet  till  the  sore  is  superficial,  ^(ovemeiit  greatly  delays  bealiug, 
and  in  some  cartes  a  splint  is  required  to  fix  the  thigh. 

Venereal  Warte.— Warts  occur  fre(|uently  round  or  on  the  ecar  of  a 
chancre,  independently  of  any  constitutional  affection,  but  merely  fi\>m  simple 
continued  irritation  of  the  muco-ontaneons  surfaces.  They  differ  in  no  respect 
from  those  which  fi-cquently  follow  gonorrhoea.  They  commonly  occur  on  the 
prepuce  or  glans,  and  are  especially  apt  to  be  situated  in  the  auj^le  between 
these  parts  ;  they  are  of  a  red  colour,  very  vascular,  and,  if  left  without  inter- 
ference, may  increase  inuueuKely  in  si^e  and  number,  distending  the  prepuce, 
and  giving  n  clubbe<l  appearance  to  the  penis  ;  there  is  then  always  phimosis, 
and  the  tension  of  the  prepuce  may  be  such  that  ulceration  may  take  place 
in  it,  allowing  a  protnision  of  these  growths  througli  an  aperture  in  its  side. 
These  warts  are  occasionally  met  with  on  the  labia,  forming  large,  in^egular, 
cAuJiflower-looking  masses.  The  Treaimmt  consists  in  the  early  stage  when 
the  warts  are  small,  in  the  application  of  siilicylic  colkMlion  (p.  l<t.Sil),  nnder 
which  they  usually  quickly  tlisap|)ear ;  or  they  may  be  carefully  ])ainted  with 
the  strong  liquor  plumbi,  or  with  liquor  sodii  ethylatis.  ^Vben  they  have 
reaohed  a  larger  size  the  prepuce  must  be  laid  open  unless  the  warts  are  so 
email  that  the  glans  can  be  readily  exposed  by  drawing  the  foreskin  back. 
The  warts  may  then  be  pared  off  with  scissors,  and  the  part  from  which  they 
grow  touched  with  nitrate  of  silver.  Even  after  this  they  are  very  apt  to 
recur,  especially  under  a  long,  moist  foreskin.  In  such  a  case  careful  atten- 
tion to  cleanliness  and  the  use  of  a  powder  of  oxide  of  zinc  and  starch  or  tlie 
Application  of  an  ointment  composed  of  \'a8c!inef  with  about  one-tenth  part  of 
ixtract  of  belladonna  a<lded  to  it.  will  usually  cure  the  tendency  to  recurrcuoe. 
If  these  measures  fail,  circumcision  may  be  nec(^r!i;sary.  In  women,  warts  must 
be  treated  in  the  same  way  ;  but  if  they  are  of  great  size,  Paquelin's  cautery 
or  the  galvuno-cautery  should  be  used  in  removing  them,  to  avoid  loos  of 
blood. 


n.— BTpaizja. 

Syphilis  is  a  specific  disease,  or  general  infective  process,  resulting  from 
the  inoculation  of  a  virus,  which  multiplies  in  the  system  tilt  the  whole  body 
is  infected.  It  is  communicated  by  the  direct  contact  of  the  blood,  secretions, 
or  discharges  of  a  person  r;nffering  from  syphilis  with  un  abrailed  snrfaoe  of  a 
healthy  iitdividual,  and  nnder  certain  circumstances  it  is  also  transmitted 
from  syphilitic  parents  to  their  offspring.  It  is  therefore  contagions,  bat  not 
infectious. 

The  exact  nature  of  tlie  virus  is  not  known.  Klehs,  Birch-Hirschfeld,  aad 
some  others,  have  described  a  special  microscopic  organism  of  an  oval  form,  or 
nearly  approaching  n  short  rod  in  sha^je,  which  tliey  Iielicve  to  Ixs  in  some  way 
ooonected  with  ityphihs.  Birch-Hirt>chfeM  oliserved  it  in  gimimatA,  uud  in  a 
flat  oondylomiu  but  failed  to  detect  it  in  the  blood  of  a  patient  suffering  from 
aotire  syphilis.  Lustgarten  has  described  a  bacillus  soniewhut  res^nnUing  that 
of  tuberc'Ir  as  Infing  constantly  present  in  the  primary  and  secondary  lesion  of 
srphilts.  but  his  ohsorvatious  have  not  yet  been  fully  confirmed.   More  evidence 
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ig  rcquii-CLl  MoK  ntiy  coDclusiouB  for  or  against  the  fungoid  origiaof  ^]rp^iii<ft 
can  be  drawn  fri>m  these  obscn'atioDs.  i 

SvpliiliB  is  divided  into  nequired  and  hereditary  or  congnnitnU  ftOd  ilHftil 
sufficient  diflerence  between  tliCHe  two  forms  to  juBtifv  their  b»'ini;  deRSiM 
separately. 

SypMlis  rnns  a  conrse  tolerably  defiuite  in  its  main  pbenitiuena,  but  van- 
ing  in  duration  and  detail.  It  is  divided  into  various  stoif^,  which,  altbrro^li 
perhaps  not  capable  in  nil  eases  of  being  sharply  separated  from  each  othoi; 
are  Biifliciently  distinct  to  be  used  as  a  means  of  classifying  the  mauifeatatiifil 
of  the  disease. 

Th^  first  stage  is  the  period  of  incubation,  extending  frona  the  iaocolatiua 
to  the  appearance  of  the  loctd  signs  of  the  disease  at  the  scat  of  infucuoR. 

Tho  second,  or  Primary  Stage,  includes  the  apficurnnce  of  tiic  charectervcii 
initial  manifestadon.  [h«.>  indiirate<1  sore,  accompanied  by  indolent  enUrgemeat 
of  the  nearest  group  of  lymphatic  glands. 

Tho   i/iird   incUulcB    the   period   during  which    the   so-called    Secondary 
Symptoms  make  their  appearance.    These  consist  of  mt're  or  less  symmrlric 
eruptions  on  the  skin  and  mucous  meuibraneSt  ulceration  of  the  toofiili,  oondj 
lomata,  periustitis^  u'itis,  Itjss  of  hair,  &c, 

Thc//»//A  stage,  or  Tertiary  Syphilis,  includes  the  more  t.  tJtxit 

of  the  disease,  surh  as  the  tuimation  uf  guuimata,  deep  uusymin  nn- 

tion  of  the  skin  or  mucous  membranes,  and  various  deep-seate<l  vtscrmi  afltc^ 
tions.  Only  a  comjwiratively  small  proportion  of  those  iufcctfd  suiTvr  fr«4n 
tertiary  symptoms. 

Between  the  secondary  and  tertiary  stages  an  interval  of  perfc<'t  healtli  may 
intervene,  perhaps  interrupted  by  oc<y»sional  recurrences  of  the  sccoodarr 
symptoms.  During  the  intervals  of  health,  the  syphilis  is  flftid  tu 
'Uatnit" 

The  dnration   of  these   various   stages   is  uncertain.     Aooordio; 
Berkeley  Hill,  tiie  periixl  of  inculMiiion  in  thirty-seven  ti  i  '      ■  - 

ex|>erimeutal  inoculation  collected  from  various  sources,  ■- 
forty-six  days,  the  average  being  twenty-four.  The  most  txtrntnon  period 
were  twenty-five  and  twenty-eight  days.  The  duration  of  the  primary  syni^ 
toms  depends  very  much  on  treatment,  but  it  seldom  extends  beyond  a  momii 
or  six  weeks.     The  wcondary  symptoms  commence  from  tw<>  t->    '  oUtf 

after  inoculation,  and  last  from  a  few  weeks  to  a  year.    The  pen.  ^  lep* 

ment,  luid  the  duration  of  the  tertiary  symptoms,  ai-c  too  indefinite  to  be  itatid 
with  any  approach  to  accuracy.  Symptoms  classed  as  tertiary  may  sppesr 
immediately  after  the  secondary  signs,  or  may  prove  fatal  al\er  many  yeanol 
apparent  health. 

One  attack  of  syphilis,  as  a  rule,  confers  ujioq  the  patient  sat«c^MAl 

immunity  from  the  primary  or  secondary  foims  of  the  disease.    Second  f^tt^H 

urc,  huwever,  not  uuknown,  but  they  ore  not  more  frequent  than  la  smallfV 

or  measles.     When  the  patient  has  the  misfortune  to  anfTer  a  sooood  Ktme»  th* 

Tmntoms  are  never  so  severe  as  in  the  first  attack. 

P  From  a  consideration  of  the  cuurse  of  the  disease  as  above  dv«r>Hbed,  vifcb  itf 

periods  of  incubation,  and  of  invasion,  its  sequelie,  and  the  i:  it  cuoft 

from  a  second  attack,  Jonatlian  llutchiubon  long  ago  poin  •  .  iismmlo^i 

to  tbti  specific  fevers.     He  regarded  the  disease  as  a  tpecttic  fever  of  a  vtrf\ 

chronic  nature  and  irregukr  euuxw^.    X&  ^.t  tbe  preacut  time  tbe  acute  ipsdfla! 
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aud  syphilis  arc  pqually  included  in  the  groap  of  peneral  infective  pn>- 
Hutchinson's  views  may  be  said  to  Ik*  generally  accepted. 
Origin  of  ByphiliB. — It  would  l>e  altogether  foreit^n  to  the  w-ope  of  this 
work  wen?  I  to  t'uler  into  the  very  curions  and  interesting  ijuestiou  as  to  the 
origin  of  syphilis,  a  subject  tlmt  ntlniit:s  of  mnch  dispute,  and  which  has  been 
keenly  argued.  The  disease  Hrst  attracted  public  attention  in  Europe  towdrds 
the  end  of  the  iifteenlh  centnrA*,  in  consequenc*.'  of  a  virulent  outbreak  which 
occurred  amongst  the  troiipft  of  Charles  VIII.  of  France,  during'  the  siege  of 
Naples  in  14S»4.  At  the  time  it  was  undoubtedly  considered  a  new  disease, 
and  many  of  the  writers  of  the  period  believed  it  to  have  been  intruducied  from 
the  newly-discovered  continent  of  America.  There  is,  however,  no  trustworthy 
evidence  to  support  this  theory.  A  careful  study  of  the  ancient  medical  writere 
ba^  led  many  aiitliorities  to  the  1x>lief  that  syphilis  existed  in  their  time, 
though  the  definite  relation  of  the  various  secondary  and  tertiary  phenomena 
to  the  primary  son*  was  not  recognired.  If  it  existed  previously  to  the  great 
outbreak  in  Europe  in  1493  and  ]4!f4,  it  is  probable  that  it  was  in  a  mild  or 
modified  form,  difl'erent  froin  what  we  now  observe,  and  that  about  that  time 
it  suddenly  assumed  trrcar^r  intensity,  all  its  symptoms  being  aggravuted  in  a 
remarkable  manner,  and  presenting  characters  which  had  not  prvvitinsly  l»e»Mi 
alluded  to,  but  which  have  often  been  reprodnced  in  modem  timefl  ;  as,  fiir 
instance,  in  those  severe  forms  that  were  observed  in  the  British  armies  during 
\Xl\e  Peninsular  war,  and,  according  to  Lurrey, among  the  French  troops  daring 
NafHjIeon's  iJerman  campaigns. 

CoxTAGiox  OF  Syphilis.— Syphilis  is  communicable,  Ut,  by  the  direct 
iiio<-ulation  of  any  fluid  conuining  the  epecific  virus ;  and  2ndly,  from  parenU 
to  their  offspring. 

1.  Direct  Inoculation. — In  discussing  this  question,  it  is  neccsBary  to 
consider  first  what  fluids  or  secretions  of  a  syphilitic  smbject  contain  the  virus, 
aud  secondly,  the  variona  ways  in  which  the  vims  may  In*  cctmmnnieate<i  fmxn 
nn43  individual  to  another. 

That  the  discharge  from  the  primary  sore,  whether  it  he  thick  and  parnlent, 
or  simply  serous,  is  inocalable,  is  too  well  known  to  require  further  notioc. 

The  contagiuusuess  of  the  discharges  from  secondary  syphilitic  sores  but  also 

been  demuustrated  by  numerous  experiments.    The  thin  sfccreti'in  from  mucous 

tnltercles  of  the  vagina,  anus,  and  mouth  has  frf(|uently  l»een  shown  to  Ik? 

incapable  of  causing  infection.     The  b1<.K>d  itself,  in  more  than  one  instanc*\haa 

nna  inoculated  with  sucoeas.    Professor  Pellizzari.  of  Florence,  inoculated  & 

young  Snrgeon,  l*r.  Rargitmi,  on  the  0th  of  February.  Irtiio^  with  blood  taken 

from  the  vein  of  a  woman  sufl*ering  from  syy»hilitir  ernptions.    The  site  of  the 

I  incK'ulation,  which  waw  cuivfiillv  proU'Ctftl  by  a  watch-glass  coier,  remained 

quiet,  for  twenty-five  days  :  thc-n  n  papule  develoited,  which  in  forty-four  days 

I  beoaine  an  uNht  with  hard  l)ase.    On  the  sixty-fifth  day  after  inoculation,  a 

iftjaeola  broke  out  on  the  trunk. 

I  Some  uncertainty  still  exists  as  Co  whether  the  natural  secretions  of  syphi- 
litic [HTHons  are  contAgions  of  thcmselvo.'*,  or  Jjecomo  so  by  adn»ixture  with  the 
blood  rtr  the  diMchargi?  of  local  syphilitic  atftH'tion.*!.  Thr  saliva,  the  milk,  and 
Libe  semen  huvr  l)cen  inoculnt<*d  <»n  hculthy  individuals  with  almont  inMiriablj 
foegatire  results.  8o  far,  thcrefon\  it  may  In?  said  to  be  proved  beyond  a 
rdoabt  that  the  disciharges  fr«tm  all  sotHjndary  syphilitic  affections,  and  the 
kbiood  of  patients  suffering  from  active  B\*phiUs,  contain  the  apooiflc  v\tq&.,^% 
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idence  to  show  that  the 


*rctions  of  appan-'nlly  h^al'-Vv 
mucous  surfaces  or  glands  id  a  syphilitic  subject  are  capable  of  CTiiii«XDiti>ii. 
the  disease. 

The  actual  inoculation  of  the  vims  may  take  place  in  many  ways.    Thpn* 
is  no  reason  to  believe  that  it  can  enter  the  system  through  an   unbroken 
epithelial  surface.     On  the  other  hand,  it  readily  infects  any  tiurfMv  Cnua 
which  the  epithelium  has  been  removed  by  abrasion^  vesication,  or  nlcerali 
Wounds  or  punctures  are  also  readily  inoculated. 

Infection  uatumlly  takes  place  in  most  cases  during  coitus,  and  the  primiry 
manifestation  is  usually  situated  iu  those  parts  most  likely  to  suffer  froiL 
abrasion  during  the  act.  Whether  the  vaginal  mncus  of  a  syphilitic  w<imafi 
is  capable  of  conveying  the  poison,  if  she  be  not  at  the  same  time  suffrnais 
from  primary  sores  or  mucous  tubercles,  la  uncertain. 

The  neiL  mcst  common  Rource  of  infection  is  the  secretion  of  the  mootb. 
As  before  stated,  the  saliva  alone  has  not  been  proved  to  be  capable  of  tat- 
veyiu^  the  poison,  but  if  min^^led  with  the  secretion  fvum  roucoaa  tnherrckiar 
the  discharges  from  secondary  alcerutious  of  the  tongue  or  tonsils,  it  la  in- 
doubtedty  infectious.  The  disease  is  then  most  commonly  commuoioatcd  M 
kissing,  and  the  primary  sore  appears  on  the  lip  or  cheek.  Authentic  txirt 
are  also  on  record  in  which  the  infection  has  been  carried  by  drinking  reacK 
spoons,  or  pipes,  and  iu  one  case  the  primary  sore  ap[>eared  on  the  kxiadik  a 
a  cut  received  whilst  striking  the  affected  person  on  the  mouth.  Infnn 
suffering  from  inherited  Ry]»hilis  have  infected  their  wct-nnrses,  the  pfimarr 
manifestation  appearing  at  the  nipple.  This  point  is  one  of  very  gn-mt  impcrl- 
anoe,  inasmuch  as  actions  for  damages  have  been  brought  hy  women  wbo 
have  stated  that  they  have  become  diseased  from  tlie  child  they  have  n 
There  are  so  many  cases  of  the  kind  recorded,  that  there  can  Iks  do  duaU 
to  the  possibility  of  the  occurrence.  Hunter  and  Lawrence  related  oatet  H 
which  an  infected  child  communicated  the  disease  to  several  nuraca  in 
sion  ;  in  Hunter's  cases  three  wet  nurses  were  suoceesively  infected^  two  «f 
whom  gave  the  disease  again  to  their  own  children.  The  diseAse  is  wpedaBy 
apt  to  be  communicated  in  this  way,  if  the  nurse  have  any  crack  or  ftbfMin 
upon  her  nipple,  and  the  infant  sores  in  the  month.  Collea,  bowevor,  «h» 
hud  great  exj>erience  in  syphilis,  states  that  the  disease  may  bt*  oommonkilai 
to  the  nurse  fmrn  an  infected  child  by  mere  contact,  without  exoorulioB  i  l* 
when  we  consider  that  a  period  of  three  weeks  or  more  may  Lntervene  lieiwft 
inoculation  and  the  appearance  of  any  sign  of  the  disease,  the  i^atrmirfit  nil 
be  acx^pted  with  considerable  caution. 

Whether  a  wet-nurse  can  infect  the  child  she  suckles  through  t)w  OMdiiiB 
of  the  milkis  a  more  doubtful  question,  and  cnnnot  l>e  said  to  be  fiudljr 
mined.  Kicord  and  many  others  of  equal  authority  believe  tt  to  be 
and  my  own  opinion  is  that  syphilis  has  been  transmitted  in  this  war,  thoB^ 
very  rarely.  In  !lunki7t4fH  Afmtntrtj  vol,  iv.,  a  number  of  caaes  an9 
in  proof  of  its  occurrence. 

Primary  sores  on  the  finger  are  unfortunately  by  no  menos  n 
amongst  Surgeons  and  accoucheurs,  who  become  infect^  whilol 
syphilitic  sores  or  attending  diseased  women  in  labour.  Waabervonm  anr 
said  to  have  been  infected  in  the  hands  bj  washing  linen  soiled  bjr  Uw  di»- 
charxos  from  venereal  sores. 

The  transmission  o!  t\ie  ^^x^amt  V^  roenna/ftM  with  lymph  taken  fao*  > 
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child  safferinp  from  txmgenital  KjphiliBwas  until  comparatively  recently  denied 
bymoet  authorities  U  has  now.  however,  bt.'en  pUiced  heyond  u  doubt  that  thr 
disease  can  Ik3  thus  rommunicated.  One  of  the  m(»sL  tinquestionuMe  of  these 
accidents  is  that  which  ot^curred  in  the  sub-Apennine  valley  of  Rivalu  in  Pied- 
mont, in  1861.  Dr.  Pacchiotti,  of  Turin,  who  whs  employed  hy  the  Italian 
Government  to  report  on  the  attack,  publiuhed  an  account  of  IL  The  facts 
arc  shortly  as  fuUowa  : — In  May.  is6l,an  appjircntly  healthy  child,  named 
Chiabrcra,  wd8  vaccinated  at.  Rivaita  witli  lymph  sent  from  Acqul  for  the 
porpoae.  Ten  days  after  this  vaccination — on  June  7lh — forty-six  healthy 
children  were  vaccinated  at  one  sitting  from  this  child.  Apiin,  <•»  the  l:fth 
June^  seventeen  other  healthy  children  were  vaccinated  from  one  nf  the  forty- 
six.  Thirty-nine  of  the  firet  series  of  forty-six,  and  seven  of  the  second  series 
of  seventeen,  received  fEyphilis  xvith  the  vaccine  disease,  making  a  totol  of 
forty-six  out  of  sixty-thnee  children  simultaneously  inocnlated  with  syphiliR 
in  a  mountain  village.  Some  months  elapsed  befure  the  vaccinatinu  was 
aospect^d  to  have  been  the  s<^turce  of  the  children's  bad  health.  Hy  the  7th 
October,  when  attention  was  drawn  to  this  spreading  disease,  six  of  the  fnrty- 
six  syphilizt^d  children  had  died  withc»nt  receiving  any  treatment,  fourteen 
were  recoTcriug,  and  three  were  in  a  precarious  condition.  Twenty-three  were 
dispersed  through  the  country,  and  their  condition  wafi  unknown  until  farther 
researches  traced  them  out.  In  addition  to  the  childnn,  twenty  women 
sncklin^'  tbem  were  inoculated  with  syphilis  from  the  children  ;  through  th<; 
mothers,  the  disease  had  reached  some  of  the  huslwnds  and  even  the  elder 
children  of  the  different  families.  The  history  of  (his  outbreak  tif  vaccino- 
•jphilis  shows  that  the  disease  ap|>eurs  in  only  a  certain  proportion  of  those 
inocnlated  with  the  lymph.  It  has  been  attempted  to  explain  this  by  sup- 
posing that  syphilis  is  Bpread  only  when  blood  is  mixed  with  the  lymph,  and 
that  pure  lymph  will  not  convey  syphilis  even  when  taken  from  a  syphilitic 
child.  The  evidence,  however,  at  the  present  time  is  not  sutticient  to  prove 
this  definitively,  but  it  is  enough  to  impress  upon  every  va<?cinrtt<>r  the  neceeaity 
of  not  only  carefully  examining  every  vacciuifer  for  syphilis,  but  also  of 
obtaining  tbc  lymph  {rm  fmm  contamination  with  blood,  even  when  taken 
f^>m  an  apparently  healthy  child. 

Syphilis  has  been  transmitted  in  one  well -authenticated  C4wc  (see  p.  277) 
by  ikin'ijraftintj.  In  this  o^^ration  the  grafts  are  cut  of  sufficient  thickness 
just  to  draw  blood,  so  that  there  Is  no  difficulty  in  understanding  bow  the 
poison  may  be  conveyed  from  one  jn-rson  to  another. 

±,  Traasmiasion  of  Ssrphilia  from  Parant  to  OApria;.— The  mode  of 
romuiuuicatinn  of  •syphilis  to  the  ovum,  ur  to  the  fd'tiis  in  utero,  is  an  iuvesti- 
gation  that  has  much  tjccupied  the  attention  of  Surt^nius,  and  \^  of  considej^ 
ablu  practical  interest,  it  bus  been  considered  probable  thai  the  poison 
may  bo  oouimunicated  to  the  embryo  in  at  least  fonr  ways :  ru,^  1,  the 
father  may  have  a  constitutional  taint  of  which  he  has  been  imperfectly 
cured,  iuid,  without  communicating  any  syphilitic  disease  l<)  his  wife,  may  be 
the  |^»n*nt  of  an  ofl'spriug  that  exhiliils  indicati(tns  of  bring  itifect<*d  ;  or,  i, 
the  mother,  having  a  sinulor  eoustitutionnl  dis^'use^  may  in  like  manner  taint 
her  own  oflspring  ;  or,  .i,  the  di«!i*ased  child  may  be  born  of  |»arents.  both  of 
whom  are  conNtiiuLionally  infci'ted  ;  or,  4,  the  mother  may  become  pregnant 
with  a  healthy  embryo,  but,  afterwards  contnicting  sjrphiliin.  may  transmit  it 
to  birr  offspring. 
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There  arc  very  good  reasonfl  for  belicvinK  thnt  the  dU«iM  do«  twl  |«m 
from  the  fatlier  i.o  the  child  withont  also  implicating  the  mother.     In  Uw  tn* 
platx',  this^faciiltv  is  shared  hy  no  uthiT  rontapious  diHcaae.     \'     *    " 
his   ofTapriu^   Bmiill-pox,  though    ihe   luothor  rre<|UirBtly  ■ 
disease  to  her  fcrtiiB.     In  the  next  pla(«,  it  is  well  kinmn,  as  C'oiln  ot  i^utifia 
long  ago  pointed  out,  that  a  cungeuitally  syphilitic  child  dcxxt  tixtilly  iiifi 
its  mottier,  though  it  will  transmit  its  disease  readiJy  to  a  wet-num ; 
apparent  exemption  of  the  mother  being  due  to  the  fart    '  hw 

already  infecterJ.     Airain,  the  a^Tiiptoms  of  syphilis  are  ofi  'Ug^T 

in  women,  and  are  constantly  overlooked.     Hence,  in  tlje  pn'sent  «tnte  of  aer 
knowledge,  it  is  safer  to  conclude  that  the  father  infects  the  mother,  and 
ahe  transmits  her  disease  to  the  offspring. 

Ricord,  however,  states  that  a  mother,  pa'trnant  with  a  syphilitic  fa 
offspring  of  a  father  labouring  under  constitutional  diseatf*',  i*au  be 
through   it   without   herself   having   had   primary'   syphilis ;    and  Jooathtf 
Hntchinson  has  advanced  a  considerable  amoiuit  of  evidrnw  in  eufiport 
this  doctrine,  which,  nevertheless,  fails  to  oarrj  conviction  to  my  mind 
snch  commanicatiitn  ever  takes  place. 

Duration  of  Tranamissive  Power  in  the  Parents. — This  quesdna 
one  of  grojtt  inijH)rtance  as  bearing  on  the  question  <»f  tn.irriii^  of  pe 
who  have  sutU'red  from  syphilis.  There  can  be  no  donbt  that  thr  poirtr  to 
transmit  the  disease  lastfs  during  the  whole  time  that  the  secondary  roaDifeito* 
tious  are  present.  There  is  equally  strung  evidence  for  belicvin;^  tliai  dana|C 
the  tertiary  stage  the  parent  does  not  infect  his  offspring.  I  tnow  imUmv 
of  men  who  had  contracted  syphilis  Ijofort*  marriage,  iind  had  Itei'ii  iroperfectiv 
cnreiL  and  had  for  many  years  (ten.  fifteen,  or  even  twenty)  occwoaallT 
snffercd  from  outbreaks  of  cutaneoDs  syphilides.  gummata,  and  other  Tsn*  (n^ 
of  the  advanced  form  of  the  disease,  and  yet  have  t>een  the  parent*  nf  u* 
fectly  healthy  children,  and  have  never  infect*.'d  their  wives,  Vmst's  ho 
however,  been  recorded  in  whicli  the  wife  and  her  nfTspring  liave  bcrn  affrx-u-i 
after  vt*ry  long  periods,  extending  even  to  ten  or  iwelvc  Years,  rven  when  t- 
evident  signs  of  the  disease  were  present  in  the  parents  ;  and.  on  the  otJitf 
hand,  marriage  two  years  aflcr  infection  has  frequently  been  follottisi  Oj 
the  pnxluction  of  healthy  children.  VTlien,  therefore*,  the  question  t»  put  t" 
the  SurpCfin,  When  may  a  patient  marry  who  has  suffertil  from  ■  i  ' 

sTri)Iiilisr  it  is  by  no  means  always  ea^y  to  give  a  di^ec^  aod  imn.  -* 

In  answering,  the  Surgeon  must  be  very  caotious  :  he  must  Jx*ar  in  n 
the  health  and  happiness  of  a  woman  and  the  futurt!  of  a  famih  <iit  -/    - 
dependent  on  his  reply  ;  and  (hat,  should  he  give  his  lYtn^enl   to  ihe  ui: 
nnd  evil  coneeqiienees  follow,  the  whole  i-esjKinsihiliiy  will  be 
hiuj.     Ft   may  l»e  stated  generally  in  the  first  phwe,  thai  if  m. 
symptoms  of  syphilis  an;  developing  themselves,  the  afftctrd  \Kr^ 
ni»t  marry,  whatever  time  Iihs  elapsed  since  tlie  commencement  iif  :■ 
As  a  general  rule,  even  if  nil  h-tcal  symptoms  have  disappeared,  it  i 
not  to  marry  till  tlutn?  vears  after  the  commenci^menl  *>' 
however,  there   are   rejwtins  which    make  it    ditVicult   to 
Surgerpn  may  give  his  consent  to  the  patientV  marrying  two  y 

time  of  infection,  provided  he  have  shown  no  distinct  8ymp:i 

8vp/ii)is  in  the  preocdiog  twelve  months,    ftlarriage  nndcr  two  year*  i«  mi«« 
frequently  followed  by  \\vi  ^tvAxxelvvw  ^>t  ditcased  children,  an  ' 
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be  consented  to  unless  the  iiiuck  hius  bcea  uf  a  vcrv  slight  «liar»cler  and  no 
6)'tu|)U>[us  have  been  observed  for  a  jcar. 

PuoonKss  OF  AcyriRKD  SrnuLis.  First  Stage.  Period  of  Incuba- 
tion.— Tho  effects  of  conta)»rion  are  not  immoJiatvlv  mauifustcJ.  The  tiuie 
that  intervenes  1>etwi*en  inoculation  and  activity  of  the  poison  is  called 
the  incubation  fffiioti.  It  may  \ie  oocujiied  in  thri'e  ways.  If  the  vehicle 
coutaining  the  virus  Ihj  of  a  nou-irriUiting  oliaracter,  tlie  broken  surface  heala, 
and  all  trace  of  the  inoculation  disappears  until  the  incubation  is  completed  ; 
or,  as  the  vehiele  of  the  virus  is  often  pus  or  discharge  of  uu  irritating:  kind, 
it  may  cause  immediate  inHammation  at  the  puint  of  inoculation.  This 
irritation  subsides  iu  a  short  time,  and  the  ]>art  then  remains  quiut  until  tbo 
incubation  is  complete,  when  the  s^-philitic  poison  betrays  its  presence  by 
characteristic  phenomena.  An  experiment  of  Vidal's  ilhtstratt-s  this.  He 
inoculated  the  matter  of  a  pustular  syphilitic  eruption  on  the  arm  of  u  medical 
student,  which  produced  a  pustule,  in  a  couple  of  days  ;  this  healed  over  in 
about  a  fortiiitrht,  and  the  experiment  was  supiiosed  to  Imvc  failed  until  the 
thirty-fifth  day  ;  a  papule  then  develuiuMi,  which  fiutisetjuently  ulcerated,  and 
fljenerul  syphilis  followed  in  due  course.  If  the  syphilitic  virus  Ih.*  carried  in 
the  pus  of  a  local  contaiiious  chancre^  the  time  of  iucutiatiou  is  ofleu  occnpied 
by  the  coui-se  of  a  cliancre,  which  may  or  may  not  have  healed  over  when  the 
syphilitic  poison  produces  its  characteristic  effiK^t.  This  serie*  of  eveuta — first 
a  8uppuratiu>(  coutajxious  sure,  and  then  induration  forming  in  the  base  of 
tb«  sore,  or  in  its  scar  if  the  sore  have  already  hea1e<l — is  perhaps  alm(»8t  us 
oommoD  as  the  inoculation  of  syphilis  unaccompanied  by  immt^iate  local 
irritation  ;  but  the  two  morbid  processes  have  no  connection  witli  each  other, 
and  are  only  accidenrally  eo-cxistent. 

The  lenjrtli  of  this  time  of  inactivity  varies  in  different  persons ;  it  is 
commonly  twenty-five  days.  The  shortest  known  period  before  the  poison 
began  to  reveal  its  presenue  haa  been  ten  days,  and  the  longest  forty -six  days. 
^Tbe  most  important  question  with  regard  to  this  stage  of  the  disease  is,  how 
long  does  the  poison  remain  hx^lized  at  the  seat  of  iooeulatiou  W-fure  enteriu;; 
the  circnlfttion  .?  Xo  certain  answer  can  be  given  to  this  que?*! ion,  but  it  is 
probable  that  the  period  between  inocuhition  and  genenl  infection  is  very 
sliort.  lierkeley  Hill  records  a  case  in  whitrh  he  freely  destroyed  the  surface 
of  tint  wound  left  by  a  rupture  of  the  freennm  about  twelve  hours  after  infection, 
but  in  spite  of  this  general  syphilis  followed.  Kicord,  who  at  one  time  Miovod 
iliat  destruction  of  the  seat  of  inoculation  within  five  days  would  preveut  the 
gent.ral  disi'use,  afierwiirds  completely  abandoned  this  vii*w,  and  cmne  10  tlie 
conclusion  that  destruction  of  the  seat  of  iuft?ction  is  uscIcsh.  pjX|.ienment<  on 
ihc  inoculation  of  vaccine  lymph  on  the  human  subject,  and  the  vinu  of 
glanders  on  liorses,  have  shown  that  the  time  that  elapses  between  the  local 
.introduction  of  the  virus  and  its  entrance  into  tho  circulation  is  very  short. 

glanders,  the  excision  of  the  se;it  of  in'X^ulaiion  one  minute  after  the  jioiBou 
inserted  failed  to  anx-sL  the  development  of  the  diaeaat*.  Those  case), 
thca*fore,  in  whidi  gctieral  syphilis  is  reptirted  to  have  been  (Mired  by  excision 
of  the  ]iriinap.'  snre,  c«nn<»t  be  HC('r])t<ul  without  furtlier  evidmre. 

Baoond  Stage.  Appearance  of  the  Initial  Manifestation  or 
Primary  Sore. — Winn  the  j»crio<l  of  incubation  is  past,  a  jicmliar  chronic 
iiiUaii.mniuiy  |>rurt>^,  uccoujpanied  by  tlie  growth  of  new  liwut,  tnkw  plaiMJ 
in  the  seat  of  inoculation  lieneath  the  epithelium,  if  that  Ik  vuuut^^A  '\Vk.^^»E^ 
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tissues  forming  the  base  of  the  uk-or,  if  the  imxnilation  has  been  imracdi^H 
followed  l>y  the  fortuatioa  of  a  sore  cousequoDt  upcu  the  simiiltaucoo^^^ 
troduction  of  the  poison  of  the  non-infecting  chancre  or  other  irritatingj 
matttT.  Should  such  a  sore  have  healed,  the  new  growth  commencta*  in  the] 
scar.  The  new  tissue  may  be  of  almost  eartilaginotis  hardnews.  Micn«i'Opie' 
examination  Rbows  it  to  be  fonned  Ity  an  infiltratinn  of  the  connective  ti8B0« 
with  small  round  ccIIh.  "With  these  larj^er  cells  I'untainiug  a  single  nucleoa 
are  found,  and  not  uncommonly  multiouclear  cells  of  considerable  aize  are 
met  with.  These  differ  from  the  giant  culls  of  tubercle  in  being  sninlli-r  aosd 
more  rej^ular  in  outline.  It  is  the  formation  of  this  growth  that  form*  th 
most  diaiinctive  features  of  tlje  true  syphilitic  sore.  The  simple  chancre  t> 
formed  by  a  true  pnxMjss  of  ula^ratiou.  There  is  destruction  of  tlsHue  from 
the  fii*flt,  and  such  ajtparcnt  increase  as  there  may  be  results  merely  from 
inflammatory  exudation,  and  the  cells  infiltrating  tlic  tissues  atv  up[MireQtly  aU 
mij^rated  white  corpuscles*  and  show  no  signs  of  higher  development.  In 
initial  nianifes>tation  of  g\'])bili8,  in  addition  to  the  small  round  cells,  Urgii 
cells  evidently  undergoing  development  are  met  with.  In  the  simple  ohancit 
there  is  from  the  first  evident  loss  of  substance  ;  in  the  hard  sore  there  may 
be  distinct  increase  of  tissue  even  when  ulceration  is  taking  place.  Tbo  new 
growth  in  the  initial  manifestation  of  syphilis  is  imperfectly  vascul 
The  walls  of  the  fimrjl  arteries  and  veins  in  the  infected  tissue  are  soMieUmor' 
found  to  be  thickened,  and  the  Inmen  ol»tmcted  by  a  growth  from  tJit 
endothelium.  Consequently  the  indurated  tissue  tends  readily  to  dcgrneni 
and  break  duwu. 

Cliuiciilly,  the  initial  manifestation  assumes  two  forms. — the  des()uamati 
papule,  and  the  indurated  chancre. 

The  deaqaamating  papule  apjiears  at  the  point  of  inoculation  as  an  clevatol 
hard  dark-red  nr  copjvT-coIoured  spot  distinctly  elevated  alxtve  the  surfiMe, 
with  slight  desijuamation  of  the  epithelium  covering  it.  At  first  it  is  very 
small,  l>ut  it  may  gradimlly  extend  till  it  reaches  half  an  inch  in  diameter. 
It  is  dense  and  hard,  its  (^Iges  are  sharply  defined  ;  it  is  practically  |iHiii]es^^ 
causing  at  most  a  slight  itching.  It  o<'<:;nrs  most  frequently  whrrti  it  is  tittle 
exposed  to  frictiuu  ur  to  the  irritation  of  accumulated  sccn^tions.  If  irritated 
in  any  way  it  readily  ulcerates  and  then  bet'omes  an  induniUMl  chancre.  la 
fact  it  rarely  remains  as  a  papule  Uy  the  end.  Frum  its  {minless  nature^ 
ulceration  does  not  occur,  it  may  run  its  course  and  sul^sidc  without 
the  attention  of  the  patient. 

The  Indiurated  or  Htmterian  Chancre  cominences  uh  a  |ui])iile,  or  maj, 
begin  as  an  apparently  simplt*  sore  which  hccomea  iudm-utiHl  when  the  peri 
of  incubation  is  luist.  It  assumes  two  forms  dependent  on  the  amount  of  the 
surrounding  induration.  In  one  fonn  the  sore  is  superficial,  and  the  hardDcaa, 
whicli  is  clearly  defined,  extends  but  little  beyond  it.  In  this  variety,  the  aofe 
is  the  most  prominent  feature,  and  the  induration  uiay  even  be  difficult  to 
detect,  sometimes  assuming  the  fonn  de».ribed  by  Rieord  as  '* parchment 
induration."  The  discbai^,  if  the  soa*  be  kept  clean  and  free  fVooa  irritaiio: 
ia  merely  serous,  and  imdcr  the  micrf>scopc  shows  granular  dthru  with  a  t\ 
epithelium  scales.  If  the  surfac*.'  be  irritated  by  dirt,  or  the  friction 
clothing,  or  by  any  substance  used  as  a  dressing,  it  rapidly  bon'  den 

The  extension  of  the  ulceration  is  slow  and  painless.    The  h>  ,  sore 

forms  the   most  common  variety  of  the  initial   tnauifestatioit.      It  ocooiB 
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usually  on  moist  surfaces  aa  tho  glana  or  iuBidc  of  tbc  prepuce  in  the  male, 
i^T  the  labia  in  the  female. 

The  second  form  of  indurated  wire  is  that  most  pmperl}'  descrilteil  aa  Lhi* 
'*  true  Hunteriau  chancre.**  It  is  surrounded  liy  a  dense  muss  uf  indnratiun 
extending  deeply  into  tlie  tissues.  It  is  oonsiderahlj  elevated  al)0Tc  the  sur- 
roundicg'  parts,  and  the  surface  is  often  slii^htly  cnp-shapwd.  Grasj>ed  between 
the  fingers  it  feels  almost  like  a  piece  of  cartilage,  the  limits  of  the  induration 
beint;  clearly  and  8harr>1y  defined^  and  the  surrounding  tissues  free  from 
inflammation.  It  is  usually  painless,  and  its  surface  is  oflen  almost  dry,  there 
being  merely  a  very  slight  serous  dist'harjre.  It  is  most  common  on  ihr  glans 
or  on  the  corona.  Every  modification  may  be  met  with  l>etween  these  two 
forms  of  the  indurated  sore.  It  has  been  maintained  by  SurLroous  of  great 
authority  that  induration  at  the  site  of  intxrulation  may  occasionally  he  absent. 
It  is  certainly  in  some  rare  cases  so  slight  that  it  is  detected  viith  difficulty, 
but  it  is  doubtful  if  it  i*  ever  wholly  wanting. 

As  soon  as  the  primary  sore  makes  its  appearaiicc,  thtt  pntient  acquires 
an  immunity  from  re-inoculation  of  the  poi«on,  the  discharge  from  an 
indurated  sore  not  being  inoculablc  on  the  pir.ient  himself  under  ordinary 
circumstances.  If.  however,  the  surface  be  irritated  mechanically*  by  tho 
application  of  irritating  dressings  or  from  want  of  cleanliness,  to  such  an 
extent  that  the  discharge  becomes  purulent,  it  will  then  hk  n  rule  become  aato- 
inoculahle,  the  resulting  sore  resembling  a  soft  chancre  in  appearance,  and 
not  presenting  the  charftL'teristic  features  of  the  hard  chancre.  The  noD- 
inoculability  of  the  discharge  from  an  inflaiued  hard  sore  has  b(.>eu  used  as 
a  means  of  diagnosis  l>etwccQ  the  hard  and  the  imfft  chanciv,  but  in  cases  in 
which  doubt  existed  the  sore  would  probably  be  suppurating  trom  irritation, 
and  consequently  an  error  might  easily  arise. 

Nnmbfiir. — The  primary  syphilitic  sore  i*  almost  invariably  single.  This 
fact  is  ly-julily  explained  by  itfi  non-inoi-ulability  on  the  jMitient  himself.  Arthur 
Cooper  states  thiit  uf  lO.S  cases  of  early  syphilis  admitted  intt»  the  Male  Ijock 
Hospital,  in  1)1  there  was  only  one  initial  lesion,  7  had  two  soreti,  and  5  liad 
more  than  two. 

Sitaatioa. — The  indurated  primary  ulcers  of  syphilis  are  most  freqaeDt 
on  the  gtmUtfs^  bnt  not  so  exclusively  limited  to  those  parts  a*  are  local 
venereal  sores,  because  syjthilis  is  communioated  in  various  ways  besides 
sexual  intercouree.  They  may  appear  on  any  part  of  the  body.  Fooniier 
found  that,  of  472  cases  of  inoculation  in  men,  314  were  on  the  prepnoe  and 
glans  penis.  109  on  other  i>arts  of  the  male  organ,  12  only  in  the  mouth,  6  on 
the  hands  and  fingers,  and  a  few  on  the  evelid.-*,  tonsil,  and  navel. 

The  tlrethral  Cliaiicre  is  usually  situated  just  within  the  [*rifi(r  of  the 
canal,  and  may  he  seen  <.^\\  pressing  o(K*n  its  lips,  in  the  form  of  a  Kuiall  sore. 
which  oiv-aaionally  cree[«  out  upon  the  glans.  Sometimes  it  is  mon*  deeply 
seated,  so  as  to  be  out  of  sight  ;  when  this  is  the  caise,  a  discharge,  occasionaUy 
tinged  with  blood,  appears  in  «nialt  (|nuntitieat  from  the  un*thru  ;  at  a  littJe 
distance  up  tho  cauul  then*  will  nsiiidly  be  felt,  ui\  grasping  the  organ,  a 
circumscribed  indunit+.'J  spot,  which  is  somewhat  painful  on  pressure  and  after 
mictorition.  It  is  the  presence  of  chanercs  in  this  canal  that  formerly  led  to 
the  8up|x>sition  of  the  identity  of  nyphilis  and  gonorrhcra,  an  err(»r  which  was 
disproved  by  tho  test  of  in<K*.ulatton  ;  the  discharge  from  nrvthral  chancre 
producing  tho  typical  sore,  that  from  gonorrhoea  giving  no  rvault  whna  in- 
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troduct'd  into  the  skin.  Tho  existence  of  chancre  ^Tithin  the  urethra  miy  In  { 
auspccted  if  tlie  urethral  diadmrgo  bu  suuiil  in  (jnautity,  SK^rous  in  chftmout,  j 
and  tinged  with  bloixl.     Tlit  chancre  luay  he  dLtucted  by  ove:*  ip^"*! 

of  the  urethni,  or,  if  situated  too  high  uj)  tlie  tranal  to  be  seen  wi  tjeip  I 

of  the  endoscope,  by  being  felt,  hard  and  nodulated,  throujjh  its  cdAta.    Ttn 
must  be  token  not  to  mistake  the  iuflammuti>ry  induration  ^ometimefl oocttTmjt  i 
around  the  urethra  in  gouorrhcca  for  that  of  a  hard  sore. 

In  some  caaee  of  unnatural  dt-pravity  cliaucrcs  arc  mot  with  al  the  mAt^in 
of  the  auuii.     In  this  situation  they  present  nothing  ]k:ou]iar.  j 

In  women  chancres  arc  very  rare  on  the  vairiual  wall  ;  al>oat  four  per  otstJ 
are  Siiid  to  occur  on  the  cervix  ateri,  and  the  remaimler  on  the  cxU-mal  urj^and 
of  generation.  J 

Labial  and  Facial  Chancres  are  by  nu  meauH  uncommon.  L*eiug  nsualMH 
result  of  tho  inoculation  of  n  Ktnall  crack  on  the  lip  or  excoriation  of  the^^^ 
of  the  face  with  the  discliarge  fiijm  mucous  tubercles  in  the  muath  of  ilh  in-j 
footed  person.  Chancres  on  the  lip  may  possibly  result  alito  from  dhDkuij(] 
or  using  a  spoon  after  a  syphilixe^l  i^erson,  or  smoking  the  aame  pipe.  Tht«t 
sores  are  often  very  deceptive,  the  raised  and  indurated   bast*  'lieod 

closely  to  i-eseiublc  epithelioma.     They  frequently  show  a   t4^i  thfl 

formation  of  h  sofl  fnngating  growth,  all  induration  Itcing  al«cut.     In  a  cjur 
of  chancre  of  the  check  lately  admitted  into  I'niversity  College  lloitpital,  the 
Borc  was  as  large  as  hulf-a-crown,  and  raised  abruptly  iibove  the  eurroundiDj;  | 
skin  for  about  a  quarter  of  an  iuch.     It  was  scarcely  indurato*^  (li»-i 

charge  was  seixius  and  bloody,  mixed  with  a  little  pus.     The  -  :  ..»{  Ai 

gnait  tendency  to  become  covcrmI  with  scab.     In  other  cases  the  indura(j<»D  I 
may  be  of  the  same  character  as  in  the  Iluuterian  soro  on  the  pcuia.    Th? 
diagnosis  can  usually  be  made  by  attention  to  the  foul  surface,  hard  base,  and  j 
persistent  character  of  the  sore,  and  by  the  invariable  ^jresence  tif  iDdolenlj 
enlargement  of  the  nearest  lymphatic  glands  commencing  at  the  same  tiiDfl 
as  the  appearance  of  the  sore  or  at  most  a  few  davs  later.     Later  on,  tlw 
appearance  of  skin  eruptions  will  make  the  nature  of  the  cuise  eridcnt     Frna 
cancer,  chancre  of  the  lip  can  usually  be  distinguished  by  the  age  and  acx  of  the  ] 
patient,  as  it  is  most  commonly  met  with  iu  girls  and  young  wumen  who  haveiiui| 
nsftched  the  age  for  cancer  ;  indeed,  in  women  at  any  ixriod  of  life  canMro!] 
the  lip  is  extremely  rare.     Chancres  have  been  met  with  even  on  th*  toaffui 
and  tonsil.  . 

I  would  especially  caution  the  Surgeon  not  to  be  mjslod  in  his  dtagnosi«  by  I 
the  modest  look  or  the  respectable  station  in  life  of  the  infected  woman.    ItiJ 
this,  as  in  all  other  cases  of  venereal  disease,  he  must  make  an  indo^iendiiii 
diagnosis  without  regard  to  social  oonsideratious  or  to  the  etateiueciu,  oftrni 
purposely  misleading,  made  by  the  patient.  j 

Syphilis  not  uufrequeutly  occurs  amongst  SurgiN^ns  and  acconohoon  u  ij 
consequence  of  inoculation  on  the  fingers,  during  the  dnsMing  of  a  venereal 
sore,  or  the  delivery  of  a  diseased  woman  ;  and  is  occasionally  met  with  shj 
among  non -professional  persons.  It  usually  appeai-s  as  a  siimII  ftttre  by  (lit^H 
of  the  nail  and  umler  its  matrix,  with  much  swelling,  redneis,  and  pain  in^ 
finger^  which  becomes  bulbous  ;  indolent  swelling  of  the  glanda  at  the  elbow 
and  in  the  axilla  sooti  follows.  If  the  nature  of  t)ie  discjise  bo  not  rc<*ogiux«dJ 
the  ulceration  will  creep  round  the  tip  of  tho  finger,  will  have  a  foul  and  doughjn 
look,  with  e-tquisitAi  tcndevuesa,  and,  tva\&u\\^  all  ordinary  treuouecit,  may  bd 
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^Kkwn  as  muli^Daut ;  on  whicli  HUp(x*Hition  anijiutation  of  the  fm^QV  hfl« 
^B>  proposed  and  practised.  I  have  seen  at  ]ea«t  f«)ur  cases  in  w}ticli  this 
extreme  measure  has  been  proposed,  hnt  in  which,  by  a  timely  diw^ovcrv  of 
the  true  nature  of  the  aflection,  the  finger  waa  saved.  In  the  earlier  sta^s 
a  chancre  on  the  finger  is  likely  to  be  mistaken  for  a  whitlow. 

Variatio&B  in  the  Sore  as  the  result  of  Irritatioii. — Afa  the  resale  of 
irritatmiu  thu  luinmil  seruua  discliaif^e  of  vi  luini  chancre  hectmies  purulent. 
If  the  irritation  be  more  severe,  and  es|)ecially  if  iuetticient  aiustics,  as  nitrate 
of  silver,  have  been  applied,  tlte  Hurrounding  tissues  become  infiltrated  and 
swollen  80  as  to  obscure  the  characteristic  sliarply  defined  edge  of  the  indura- 
tion. Id  such  cases  it  is  often  im|>ossible  Co  make  a  diagnosis  until  the 
inflammation  has  been  subdued  by  proj>er  treatment. 

Hard  sores  rarely  if  ever  assnme  a  sloughing  form.  Phagedaenic  ulceration 
ia,  liowever,  not  uncommon  (see  p.  1110). 

Prognosis  firom  the  Appearance  of  the  Primary  Sore. — Every  patient 
who  has  the  initial  manifestation  is  already  suffering;  from  constitutional 
syphilis,  and  uotliing  can  prevent  tlie  development  nf  wcondary  Byraptoms. 
Those  may  be  so  slijrht  as  to  be  scarcely  noticeable,  or  so  severe  as  to  endanger 
life.  Much  iuduratiou  is  often  thought  to  precede  a  severe  couree  of  syphilis, 
and  possibly  this  may  be  true  ;  but  the  most  severe  symptoms  have  also 
followed  small  superficial  sores,  so  that  it  is  not  safe  to  draw  any  conclusion 
from  the  appt^arauce  of  the  initial  manifestation. 

Coarse  of  the  Indurated  Sore. —  If  unmodified  by  treatment,  the  initial 
manifestation  tends  nlnwly  to  disap{>ear,  the  8urn»unding  induration  melting 
away  and  the  sore  healing,  a  scar  being  left  behind^  which  is  more  ur  lci» 
marked,  according  to  the  e.xtent  and  depth  of  the  ulceration  that  has  accom- 
panied the  procetts.  The  simple  desquamating  papule  may  leave  no  recog- 
ble  acar.  The  length  of  time  which  may  elapse  l»efore  spontaneous 
flitoppearauce  of  the  induration  takt^'s  place  is  uncertain,  but  it  \<  rarely,  if 
ever,  under  two  months. 

Z&dolent  Enlargement  of  the  Lymphatio  Glands. — The  so-called 
ifuJohnt  fmifo  is  the  u»jxt  change  to  follow  induration  at  the  K-at  of  in<x*ulatiou. 
The  time  at  whicli  this  follows  tlie  ap^tearant^*  of  the  initiul  manifestation 
is  variously  stated  at  from  seven  to  eleven  days,  ihwt  commonly  iho  glands 
are  finuid  already  enlarged  when  the  patient  first  presents  himself,  and  fonn  a 
most  important  element  in  the  diagnosis.  <.>ne  gland  enlarges  finst  and  several 
follow  ;  the  glands  are  painless,  or  only  very  slightly  tender,  and  the  hardoeBS 
is  such  that  they  are  often  de«cribed  as  feeling  like  bullets.  The  skin  oier 
thorn  is  unaltere<],  and  the  individual  glands  can  l>e  clearly  diftliuguialied, 
even  when  they  fotin  together  a  considemble  muss,  theic  U-ittg  no  doagliv 
swelling  about  them  as  in  the  acute  suppurating  bulK>.  In  rare  ca$c«s  if 
the  son*  tie  irritatc<i  so  that  it  is  suppurating  freely,  or  if  the  patient  have 
unwisely  taken  violent  exercise,  as  dancing,  riding,  and  the  like,  suppura- 
tion may  follow,  and  an  abscess  form  around  the  glands.  The  pus  frum 
such  an  abs<x^s,  however,  is  never  auto-inoeulaltle  like  that  from  the  i  irnlent 
bubii  following  a  soft  chancre.  If  the  point  of  cMmtagion  be  situated  near 
tbo  middle  line,  at  the  fm>unin  for  insiauce,  the  glands  in  ImiUi  gfoios  are 
|Apa  i'hlnrgt:il. 

^^Alargement  of  Dorsal  Iiymphatics  of  Penis. — Simaltaneoonlj  with 
the  occurrence  of  glandular  enlargement  some  induratinn  and  thickcnia^  u( 
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ibe  lyraphatics  which  pass  alonj  the  dorenm  of  fche  peais  c»n  often  ht 
and  must  be  looked  u[)on  as  good  evidence  of  the  syphilitic  nature  of  a  dooht* 
ful  sore.    The  lymplmtic  is  usnally  felt  as  a  fine  hard  cord,  btJt 
it  may  reach  the  size  of  a  cedar  pencil. 


fiXOOKrART  AND  TKRTIART  OOMSTtTTTTtONAI.   MANnrSBTATIOtiB  OF  BTFBXIA 

In  dcHcrihinti;  the  constitutional  mftnifestations  of  syphilis  it  will  be  mofit 
t'onvenient  to  L^ive  first  an  outline  of  the  ^enenil  pathoInj:;y  and  thr  onliosj 
course  of  the  disansc  and  its  treatment^  and  8uhsc<tneutly  to  eunKiikT  indiUd 
the  special  syphilitic  affectious  of  the  various  textures  and  offfans. 

Genkral  PATHOLocr  AXD  PROGRESS  OF  SvPHiLis. — After  the  uppeanDce 
of  the  initial  manifestation  there  is  nsnnlly  an  interval  of  from  fire  to  MTia 
weeks  before  any  further  eharactenetic  symptoms  are  deyeloixtl-  TJiis  b«» 
been  termed  "  the  period  of  second  incubation/*  During  this  time  there  i»  la 
most  caeeH  some  disturbance  of  health  ;  the  patient  liecotuea  pale,  and  niffi 
from  malaise  or  a  general  sense  of  indisposition,  often  with  Sfime  loos  of 
NeoraJ^c  pains  in  the  head  and  other  parts  of  the  body  are  t'oinmoti.  SoDfr-' 
times  there  is  distinct  but  slis^ht  febrile  disturlwuire  just  ^M-fnn*  the  t?uUaeo» 
eruptions  make  their  appearance.  This  is  Beldam  sufficiently  marked  lo  «ttnd 
attention,  but  in  very  rare  instances  the  fever  may  be  high  and  accom: 
by  delirium. 

At  the  end  of  this  period,  often  before  the  primary  sori*  is  healed 
secondary  manifestations  of  the  disease  make  their  ait]H.-uraace.    Tlieve 
of  various  superficial  affections  of  the  skin  and  mucous  membmnca,  afaftDj 
appearing  more  or  less  symmetrically.    In  the  skin  tlie  early  ayj^hilitic  orap> 
tions  or  syphilides  present  the  followin^^  gradations.     In  the  simpleM  fonn 
there  is  hyi>enBmia  of  the  papillje  in  localized  spots  with  som-         ^   '    '  tn 
the  blood-stream.     We  conBequently  ji^et  a  red  patch  of  a  &(.i  i:ak; 

colour  not  perceptibly  elevated  above  the  surface.  On  pieasiug  oo  Uw  & 
coloured  area  the  red  tint  disappears,  and  a  faint  brownish  or  copper  eoktan^ 
stain  is  left  lichind.  Thia  is  presumably  due  to  staining  of  the  tiasues  by  tb 
pigment  from  a  few  corpuscles  which  have  escaped  from  tl.-  '  -*  \~s\  ximk 
This  form  of  eruption  is  described  as  maruiar  st/phiiuir  or  a  .  ttok.    h 

is  the  most  common  and  the  earliest  of  all  the  cutaneous  afiectiouii.  It  iioeos 
also  on  mucous  membranes,  and  is  usually  of  short  duration. 

If  the  hypersemia  continues  for  a  lon^r  time,  the  papills  l>- 
and  an  increased  f^owth  of  epithelium  takes  place  on  their  surfu.-.-.      i  wzr  n 
thns  formed  ii  red  patcli,  sliijhtly  elevated  and  <x)vercd  with  »  hnmny  *»r  seah 
layer  of  desquumatiufr  epithelium.    This  is  the  squamous  s': 
pwriasis,  a  common  early  tjyphilitie  eniptioD.     If  the  er:^ 
moist  place,  as  in  the  nei*;hbourh(KHl  of  the  anns  or  on  a  muoons  ttcmbcaM. 
the  hypertrophy  of  the  papillne  is  usnally  more  marked,  and  the  new  epttli«liiiB 
instead  of  forming  dry  scales  separates  early  or  foruis  a  MVJden  whitr  maMOO 
the  surfiMX'  of  the  pati'h.     Ocrasinnully  the  papillury  '  ihm  gnnrth  ii 

very  distinct.     This  is  the  mtirous  tufmrh  or  tiai  fi"  \  and  whan  llv 

\pdQB   is  ^'neral    every   gradation    may   be   traced   Iwtween   it   and  tiia 
[O&mons  8yphilidt%  ueuording  to  the  degree  of  moit-ture  of  tha  pait  ia  whkb 
Uw  patch  is  situatetl. 

The  next  degree  of  l\ic  proce»  '\%  VW  Rijiihitilv:  papu^  or  prnfmlm- 
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Tnis  is  tho  result  df  a  txmg-ulahle  inflammatory  exudation  into  the  papilla^  of 
the  fikin.  It  forms  a  hard,  red,  elevated  patch,  naual]^  of  small  size  and 
covered  hj  a  brau-like  dejsqnamation  of  the  epitheHum,  It  merges  insensibly 
int-o  the  squamous  syphilide,  or,  if  in  a  moist  part,  into  the  mncons  tubercle. 

[f  the  prctceas  J)e  more  acute,  the  serum  from  the  exudation  raises  the 
cuticle  and  a  vesicle  is  formed.  Vesicular  gt/}ihiluie  is  a  rare  form  of  eruption. 
Should  it  1)6  still  more  acute,  migrating  coqiusck'S  penetrate  the  Malpighiaii 
layer  of  the  epitlR'lium»  and  mixing  with  the  serum  in  the  vehicle,  convert  it 
into  a  pustule,  and  there  is  then  devclopetl  the  jmttfuhr  si/phHide.  When  the 
pustules  occur  in  the  early  stages  of  syphilis,  they  dry  np  and  form  scabs, 
beneath  which  no  ulceration  takes  place,  and  no  scars  are  left  when  they  are 
healed.  On  mucous  memhranes,  from  tho  thinness  and  softness  of  the 
epithelium,  the  superficial  layer  is  very  early  cast  ofT,  and  there  is  thus  formed 
the  small  superficial  ulcer  commonly  met  with  on  the  tongue  and  li[>. 

All  the  early  syphilitic  eruptions  arc  merely  modifications  of  one  imthological 
process,  diflering  in  degree  but  not  in  nature.  They  occur  in  nil  parts  of  the 
body,  aud  often  in  situations  which  are  not,  affected  by  simple  eruptions  of 
the  same  charuct^r  ;  thus,  for  instance,  the  squamous  Ry]ihilide  is  common  on 
the  pahns  uf  the  hands,  the  soles  of  the  feet,  and  the  flexure  of  joints.  They 
present  also  the  great  peculiarity  of  causing  little  or  no  itching  or  irritation. 
More  than  one  form  of  eruption  may  be  present  at  the  same  time,  and  in  this 
figlJn  they  differ  from  simple  skin  diseases. 

With  the  pkin  eruptions  there  is,  in  the  majority  of  cases,  some  affection  of 
die  Uifoai.  With  the  roseola  of  the  ekin  there  is  usually  some  redness  and 
dijnctt  of  the  fauces,  as  if  a  similar  eruption  was  taking  place  there  also. 
Later  on  ulceration  of  the  tonsils  very  commonly  takes  place.     The  uloers  are, 

a  rule,  symmetrical :  they  have  sharply-cut  edges  and  a  grey  floor,  and 
the  mucous  membrane  round  is  reddened.  They  cause  singularly  little  pain 
\t\  moat  cases,  and  have  no  tendency  in  tliis  stage  of  the  ilisease  to  extend  far 
beyond  the  surface  of  the  tonsil,  or  to  caose  extensive  destmctiou  of  the 
pillars  of  the  fauces  or  soft  palate. 

The  remaining  fiymptoms  belonging  to  the  secondary  stage  of  the  disMW 
are,  loss  of  huir^  pains  in  the  bones^  periostitis  withoat  any  tendency  to 
terminate  in  suppuration,  and  inflammation  of  the  iris. 

The  most  common  of  the  foregoing  symptoms  is  ruscok  followed  by 
papular  and  B(|uamoiia  8y])hilide,  with  ulcrrutiou  of  the  throat  ;  mocous 
tubercles,  loss  of  hair,  aud  periostitis  are  common  but  by  no  means  constant; 
iritis  is,  fortunately,  met  with  only  in  a  small  [>ercentagc  of  cases. 

Dnriug  the  time  the  eruptions  are  makin;^  their  appearauc<?  chronic  enlarge- 
ment, with  induration,  of  tho  it/mpHattc  ffUtnth  throughout  the  UkIv,  is  not 
uncommon.     The  [latient  is  usually  antvmtc  and  thin,  hut  not  necessarily  so. 

The  secondary  stage  may  end  in  two  months  or  extend  over  a  year.  Not 
unr<»nunotily  afirr  cemjilete  disappairanoc  of  all  symptoms  and  an  interval  of 
ifume  nioritlm  nfappna-nt  health,  a  relapse  takes  plat^f,  indicated  by  a  n'tura  of 
piQaie  of  the  secondary  eruptions.  When  the  secondary  stage  has  cume  to  an 
end  the  patient  may  never  suffer  again  from  any  fiigns  of  the  disease,  or  he 
may  pass  un  dinnrtly  to  the  development  of  those  symptoms  which  are  chuwed 
as  tertiary.  In  numy  cjises  un  iutonal  uf  months  or  years  intcncncs  between 
the  secondur)'  and  the  tertiary  stages,  during  which  occa&ional  relapses  of  the 
Hooodary  symptoms  may  occur.     In  other  cases,  again,  the  tertiary  affectic^ua 
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may  appear  before  the  scconrlar^'   si^ns   hove    subeulwl.     Thus  theit  ia  im 
distinct  lint-  of  dtjnan^ition  between  hecondary  and  tertiary  «yphiliR. 

The  Tertiary  Stage  of  Sypliilis  is  cbfiraett-'rixed  by  tbeap|teanirict»  of 
ulrera  on  the  skin  and  mucous  Uicmbnines,  usually  uusymnieLneai,  and  having 
a  tendency  to  spread  widely,  and  to  cause  considerable  destruction  of  Liasae : 
by  certain  chronic  degeiienitivc  chanfjos  in  the  bK>f>d-vfaKels  ;  by  chronic 
fibroid  induration  nnd  hyperplasia  of  or^^ana  and  tissues,  imd  by  the  develop- 
ment of  nuisses  of  new  tissue  formin<r  definite  tumoura  prone  to  early  dcjfeneni- 
tion — sij}}hiUUc  (jwnmata  or  syphilomata. 

The  ulcers  an  tk&  skin  begin  in  various  ways.  First,  they  may  arise  in 
much  the  same  way  as  ihc  secon^lary  eruptions.  A  loculired  piiu:l»  of  the  skin, 
a  quarter  of  an  inoli  or  more  in  diameter,  becomes  inflamed,  usually  vctocalion 
takes  place,  the  fluid  in  the  bleb  bcconieff  rapidly  pundent  nnd  th«*n  drie«  up. 
ieavitig  a  dry  adherent  scab  which  gmdually  increases  in  ihickm'ss  ami 
diameter.  If  this  1m5  removed,  a  circular  ulceration  of  the  cutis  is  found 
beneath,  which  may  slowly  spread  with  the  formation  of  a  ftvsh  scab.  This 
form  of  eruption,  known  as  rupta^  occurs  scattered  over  the  whole  l>ody,  and 
in  this  resembles  a  secondary  eruption.  In  fact,  it  forms  an  intermediate  Utik 
between  secondHry  and  tertiary  affections. 

Secondly,  small  gurnniata  form  in  the  cutis  vera,  forminsc  flat  dusky-rtd 
or  copper-coioured  elevations,  known  as  tabermlnr  stjphi^ide,  or  st/philitit 
tubercles.  These  soften  in  the  centre,  and  an  ulcer  fonus  wliidi  may  spread 
slowly. 

Thirdly,  a  ^imma  may  form  In  the  subcntancoas  tissue  ;  which  •oft«ni«, 
becomes  adherent  to  the  skin,  aud  opens  on  the  surface  by  uleeraiiuu,  lesviny 
a  deep  excavated  cavity,  with  an  adherent  yellow  slouch. 

Liistly,  in  syphilitic  subjects,  a  simple  injury  to  the  skin  may  lead  to  u 
spreading  ulcer.  This  form  is  most  common  on  th*-  Ic?.  All  tcriiury  nlwrs 
tend  to  spread  bIowW,  often  extending  on  one  side  while  healing  on  the  other. 
They  thus  arc  often  creseeutic  or  serpi^nous  in  form. 

The  chauijta  ohstrvrd  in  the  smaller  arteries  ci>nsist  of  a  <!mdnul  uamiwiii>: 
of  tlio  lumen  by  a  j^rowth  apjjarently  originating  by  proliferation  of  the  endo- 
thelium. The  external  coat  ih  also  thickened,  but  in  a  slitrhtcr  dcjjrec.  Thest- 
changes  have  been  observed  in  thu  cer-.-bral  and  renal  arteries  uf  medium  sixe. 
and  in  the  smaller  vessels  in  the  ueighbourhood  of  gummata.  In  the  lar^eei 
arteries  no  distinctive  changes  are  met  with,  but  it  is  ft  well-known  fuiH  that 
the  great  majority  of  aneurisms  of  the  Inrirer  vessels  in  young  subjecui  (.»crar 
in  those  who  have  suffen-d  from  confttitntioual  syphilis. 

(h'erijrowth  of  the  eontieetive  ttJisue  is  met  with  in  the  lung,  liver,  spleen, 
testicle,  and  other  organs,  and  with  it  must  lie  classed  the  difTuse  hypLTtro|Jiy 
of  bone,  which  in  not  an  uncomm(mccmse(|uence  of  sypliilis.  .\n  organ  uQrcUtl 
in  this  wny  is  tougher  and  harder  than  natural,  and  at  (irsl  incrcnKnl  in  bulk. 
If  it  is  enclosed  in  a  fibrous  capsule,  as  the  liver  or  testicle,  this  is  thickened 
and  opfique,  sumetinies  uniformly,  sometimes  in  patches.  When  thu  orsran  i* 
covered  with  a  sennis  membrane  this  also  shows  signs  of  chronic  inflammntion  ; 
thus  a  syphilitic  testicle  is  almost  invariably  surrounded  by  a  hydnnvlr  often 
divideil  into  weiHimtc  sacs  by  adhesions  between  the  visceral  and  parietal  Inym* 
of  the  tunicji  \'»^;ina1iB.  In  a  later  stage  the  affected  onrau  may  nhrink  aocl 
become  puckered  on  the  Biuface.  A  section  shows,  in  the  early  tiagc  of 
enlargcmvntf  tlua   the  proper  ftltucluwi  \ft  \w\\\V\vA.fc^  ^^^  a  whitiah  or 
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tmnsporent  mntcrint  of  considornMc  firmocflfl  Ijin^  in  the  natural  siLuntioos 
Iff  the  connective  tissue  and  fnllouinfj  \\\h  Huei  of  the  vi-aeela.  In  tbv  toaticlo 
the  septA  may  tliiis  lie  int*reast.il  tn  hiilf  a  line  or  more  in  thicknoM.  In  tho 
later  stageg,  when  the  at-tivc  process  has  r<sise<i,  d«ii*«'  oicutrieial  ImndM  of 
libnms  lissae  iimy  pa«8  tlm»ngh  the  organ  in  variouA  directions  leading  to 
puokere<l  siMirs  im  the  surface.  Tiie  prooc«s  is  painless,  and  the  performance 
of  the  natanil  fonction  of  the  oi^an  is  diminished  in  proportion  to  the 
dentructiun  of  its  proper  etruiture  (>y  the  pivasnre  of  the  new  pn.>\vth. 

The  microscopic  api>earaiHM?s  pnaented  hy  ortrans  thus  a(1'ecte<l  are  those  of 
chronic  interstitial  inHamiuation.  The  interstitial  connective  tissue,  Boinolimcs 
throughout  tlie  att'ect^d  or^an,  sometimes  in  bands  or  patches,  is  found  to  be 
infilcrated  with  small  round  cells,  between  win'ch  is  a  delicate  stroma^  usaally 
finely  fihrillaterl.  Vessels  of  new  formation  are  abundantly  pivsent  in  the 
new  tiHsue.  Tlie  growth  seems  Xa>  commence  round  th<»  vessels  and  to  infiltrau* 
along  their  course.  At  a  later  stage  it  boc«>m<:;s  developed  into  densi;  fibroid 
tissue,  and  at  the  same  time  nndergoes  considerable  contractifin,  which  may 
lead  todefonnity  and  puckering  of  the  affected  organ.  The  normal  stmctures  of 
the  part  are  pressed  upon  by  the  j^wth.  and  may  degenerate  and  be  cumpleCely 
absorbed  in  part«.  The  original  vessels  show  the  changes  just  described,  and 
are  frequently  obliteratc<l. 

This  process  manifests  itself  in  b<>ne  by  a  ^nuiaal  enlargement  oxt^ndinfr 
over  a  considerable  area,  and  accompanied  by  a  great  increase  in  density  of 
the  structure  (sclerosia  of  bone).  The  Haversian  canals  are  narrowed,  and  in 
many  are  completely  oblitemted,  and  thus  from  want  of  hloo<l-snpply  death  of 
a  portion  of  bone  may  take  place  [syphilitic  necrosis).  The  bones  of  tlie  skull 
furnish  some  of  the  best  specimens  of  this  change. 

The  roost  characteristic  |>athological  prodnct  of  tertiary  syphilis  is  the 
Giuiuiia,  or,  as  it  is  sometimes  called,  the  st/phUarna  or  st/pAitifie  granuloma.  A 
fjuuiiiKi  commences  by  a  Iwalizod  process  essentially  tsimilar  to  the  diffuse  form 
just  described,  namely,  an  infiltration  of  the  connective  tissue  of  the  atfeetcd 
part  with  amall  round  cells.  These  cells  may  be  in  part  migrated  white  cor- 
puscles, and  in  part  formed  by  pnjliferation  of  the  origimil  connective  ti«ue 
c<irpuscles.  It  is  impossible  to  Siiy  to  what  extent  they  owe  their  origin  to 
these  two  sionrces.  Small  mnltinncleatt^  cells  are  ofken  present.  New  vessels 
are  formed  amoti^'-^it  the  celU.  iind  thus  a  lissuo  is  develoj>od  havinir  the 
charactePB  of  ^unulati<'n  tissue.  This  (Mintinnc^  to  increase  in  quantity  till 
the  special  Htnicture  of  the  part,  such  as  epithelium  in  n  gland,  striated  Hbrn 
iu  muscle.  (Ht  cells  in  adipoae  tissae.  or  the  compact  tissue  of  bone,  disappear 
in  the  atlecteti  aii*a.  being  destroyed  and  absorbed  in  consequence  of  the 
pnAsure  of  the  in\iiding  growth.  Thus  a  nodule  is  formed,  (?omp«)sed  of  Hmall 
ronnd  cells,  lH>twtM-n  which  is  an  int<:nH;llular  substance,  small  in  uinount  and 
usually  distinctly  tibrillated,  so  as  to  give  tho  new  tissue  ccmxiderable  touffh- 
ncM.  The  gumma  in  this  stage  is  abnndantly  VB.scular.  The  new  tissue 
excMda  in  bulk  itiat  which  it  has  replaced,  and  thns  foniut  a  distinct  tumonr. 
It  increases  by  a  yn'ogreeaivo  infiltration  of  the  sumtunding  strnotun-s.  and 
not,  n»  iu  tubercle,  by  the  formation  of  new  n(Kiule8  which  coalesue  with 
that  first  formed.  The  growth  tiuntinues  till  the  gnmniu  may  n*acb  the  tuxm 
of  a  walnut  ;  but  ]<.*ng  before  this — iu  tact,  s.H^n  aft«r  the  Kumnm  becomes 
recognizable — degenerative  changes  have  taken  place  in  ita  almctore.  These 
ariiv,  not,  as  in  tulwrclc,  from  the  absence  of  vessels  in  the  new  liasoe,  but,  as 
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has  been  pointed  out  by  (Jreenfield,  from  a  gradual  oblitvration  of  the 
arteries  entering'  the  mass  by  the  process,  already  described,  of  prolif«mtioD 
of  the  endothelium  and  thickening  of  the  external  coat.  Prc-bably  also  ih^ 
pressure  of  the  new  cell?,  closely  packed  together,  ohstriictsi  the  cirv-'alatioD 
through  the  wipillaries.  As  a  result  of  the  starving'  of  the  new  tiiJsue  thus 
brought  about,  fatty  dejrcneration  takes  place.  The  cells  wither  and  Ksoonnf 
filled  with  fat  granules,  and  finally  are  repreacntod  merely  by  fBttjr  dthru^ 
amongBt  which  the  individual  elements  are  not  reoofj^nizahle.  The  interoellalftr 
tissue,  when  fibrillated,  undergoes  but  little  chanr^e,  and  thiis  the  caaeous  maisl 
retains  a  considerable  dej^ree  of  toughness,  verj-  diflereut  fn>ni  tliat  of  yeUov 

tubercle.  Ti»e  i.iifieaticiu  may  follow  toy 
closely  on  the  growth  ;  but  wliile  prowin^, 
a  gumma  is  always  surrounded  by  a  »tfie 
of  cell-infilti-alion  of  the  neighbourioj; 
connective  tissue,  with  vefssels  of  nor 
forruation  nmongHt  the  ct'lU.  The  c«ie- 
abc<l  centre  of  an  uld  gnninift  often 
contains  crystals  of  oholosteriDe.  Oum- 
mata  vary  somewhat  in  oounstctiir 
according  to  the  degree  of  fifaiiUitioai 
of  the  intercellular  substance.  Ifl 
cases  mucous  &>ftening  seems  to 
phice  and  tlie  gnmmu  may  be 
gelatinous  in  consistcuco. 

The  ultimate  fate  of  a  gnromft 
in  different  parts  and  under  diilicffeDt 
circumstances.  Even  aft«r  caneation  and 
partial  softening  it  may.  under  praptf 
treatment,  he  completely  al)aorb«LlaBriB2 
a  depressed  fibrous  cicatrix  !■  "  '  "  '  Id 
other  cases,  e^i.«?eially  in  gu.i  ;  U>r 

subcutaneous  tissue,  bone  and  moacle. 
softening  takes  place,  followed  by  suppuration  round  the  softened  mass, 
pus  finally  reaches  the  surface,  and  the  tissue  of  the  gumma  U  caat  off 
elough.  The  Hlough  is  tenacious  and  slow  to  sefwrate  evi*n  after  tl»epa« 
l>cen  discharged,  li  Iiaa  l>een  very  aptly  compared  to  n  piece  of  wet 
leather.  In  this  it  differs  entirely  from  caseatcd  lulK*n*Ip,  which,  omltf 
simikr  circumstances,  forms  a  gimiular  mass  which  can  readily  be  temped 
sway  with  u  sharp  S[>rx)n.  lu  the  liver,  testicle  luid  brain  growth  may  neue, 
and  the  surrounding  zone  of  cell-infiltration,  instead  of  de):meraling,  inay 
be  developeil  into  a  fibmus  capsule,  which  may  enclose  the  tuMeiuod  musan^ 
completely  encyst  it.  In  this  condition  it  may  remnin  |>«-rn)unently  vUliaat 
oaosing  further  mischief.  Calcification  occasionally  takes  place,  bat  it 
from  common. 

A  fully  developed  gumma,  free  from  softening,  presents  lo  the  naked  ey* 
section  the  fallowing  appearances.  The  cut  surface  x^  smooth,  of  a  pole  straw 
yellow  colour,  of  tough  consistence,  and  on  scraping  yicldft  hut  a  small  atDottst 
of  granular //(://rf>,  sometimes  scarcely  any.  Though  its  imtline  is  toknhlt 
ireiJ  defined,  it  can  always  be  seen  that  the  growth  is  not  ciruninacrihed,  biu 
«   surrounded  by  a  g:rcj\&\v  sftuvvATwoaigiwrcut  or  opaque  zone  iuflltmrnf 


aliuj^ 


Fig.  40t.— 9xr')"f1i'*  Onmrrm,  ihnwlng  ■  large 
VMMl  tm'oniiit^  uUUlrntri)  hj  timUlemUon  rtf 
Uw  mdoUwlluiu. 
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the  eurrounding  tifisucs.  and  often  sending  ppDcosses  iu  various  directiouK 
alon^  the  lines  of  the  vessels  for  some  distance.  The  organ  in  which  it 
is  situated  is  also,  in  many  cases,  the  seat  of  general  interstitial  fibroid 
induration. 

From  the  above  description  it  will  be  seen  that  a  gumma  resembles  tubercle 
in  bcin^  a  new  growth  of  the  type  of  granulation  tisane,  prone  to  early  fiitty 
degeneration,  followed  often  by  softening  and  elimination  by  suppuration.  It 
differs  from  tiiliercle  in  being  vascular  during  the  wliole  stage  of  evolution,  in 
its  capability  of  being  absorbed  or  of  undergoing  a  develo|iment  iu  pait  into 
fibrous  tissue,  in  the  toughness  of  its  tissue,  »nd  in  the  absence  of  the  cbarac* 
teristic  tubercle  nodule,  with  its  giant  cell,  epithelioid  cells  and  lymphoid 
corpuscles.  Moreover,  it  is  not  inoculable  on  animals,  nor  has  it  been  proved 
to  contain  any  specific  organism.  Lustgarten  has  described  a  bucillos,  but 
the  observation  requires  confirmation. 

Clinically  in  those  jiart^  in  which  a  gumma  comes  under  the  observation  of 
the  Surgeon,  il  forms  an  indolent  tumour  of  slow  growth,  often  accompanied 
by  a  good  deal  of  aching  pain.  If  superficial,  it  slowly  approaches  the 
cutaneous  surface,  the  skin  becomes  adherent,  and  then  dusky  red.  The 
mass  softens  and  nucLuati:«  distinctly,  and  au  o|»eniiig  forms  from  which  some 
thin  unhealthy  pus  escapes.  This  gradually  iucreases  in  si7.e  by  ulceration  in 
many  cases,  till  the  whole  reddened  skin  ie  destroyed.  The  tissue  of  the 
gumma  is  seen  as  an  adherent,  tongh  slough,  like  s  piece  of  wet  wasb-IeAtber, 
which  slowly  separates  ;  the  cavity  becomes  lined  with  healthy  granulations^ 
and  heals  without  difficulty,  leaving  a  deep  cicatrix:.  If  a  bone  Vie  affected, 
a  carioufl  patch  ia  left,  sometimes  complicated  by  tlie  pn?scnt-e  of  seifaestra 
of  varying  size.  Small  gnmmata,  not  more  than  one-quarter  of  an  inch  in 
diameter,  may  form  in  the  cutis  vera,  and  afterwards  soften  and  run  the 
same  course  fis  deeper  and  larger  growths  of  the  same  kind.  In  this  situa* 
tion  they  f  >rm  the  skin  disease  known  as  tubrrrular  st/fihiluir,  (lummata  do 
not  necessarily  cause  any  enlargement  of  the  neighbouring  lymphatic  glands. 
though  this  may  occur  when  softening  aud  suppuration  are  taking  place. 

Gumnuita  will  be  further  referred  to  in  connexion  with  the  organs  in  which 
they  are  found. 

Gnmmata  have  occasionally  been  met  with  in  an  early  stage  of  syphilis,  and 
some  authorities  have  maintained  that  the  processes  coooerned  in  the  formation 
of  a  gumma  differ  in  no  essential  respect  from  those  occurring  in  the  indura- 
tion round  the  primary  sore  and  in  the  lymphatic  glands.  There  is»  however, 
one  essential  diffen^nce — the  discharges  from  softening  gummata  are,  so  far  aa 
is  known,  not  infective,  consequently  it  seems  probable  that  the  specific  vinis 
of  syphilis  is  not  present  in  them.  It  htks  theref'rre  been  suggested  that  the 
changes  in  the  vessels  the  diffuse  overgrowth  of  interstitial  tissue  of  ot^ans, 
and  the  formation  <if  gnmmata,  are  not  the  direct  eiffects  of  the  virus,  but  an^ 
due  to  some  mixlificatinn  of  the  mode  of  growth  aud  nutrition  of  the  tissncs. 
impressed  upon  them  by  the  p^tison  while  it  was  m-tivr  in  the  system.  Tht* 
unsymmetrical  clmrmcter  of  the  lalrr  cniptinns  would  indicnti.'  that  thoy  nr*: 
not  dependent  on  an  active  virus  circulating  in  the  blood-stream.  At  preeent 
we  have  not  snffieient  knowledge  of  the  nature  of  the  vims  of  syphilis,  or  of 
its  mode  of  action,  to  n^nder  these  KftcculatioiLH  of  any  real  value. 

rmmNOSir*. — The  severity  and  form  of  the  maniff^tations  which  follow  con- 
tCigion  vary  greatly.     Diday  states  that  in  93  cases  treated  by  him  without 
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specifics,  7  su0'ered  only  from  a  fiingle  eruption  on  the  skin*  and  afl«r  tlutj 
showed  no  fiirtlier  sitjns  of  tlie  diseAse :  in  53  the  disease  Iasto<1  rn»m  u^  \m 
eleven  months,  with  eni|»ti(»n  uu  the  skin  ami  mucous  membn 
irregulurly  with  rrpeuttid  relapses;  'IW  suQered  from  severe  cu 
tions,  periostitis,  iritis,  &c.,  the  iivenige  duration  of  the  disease  tK?iDf^  tnTCDty 
months  ;  and  iu  4  only  did  the  disease  ussuxue  a  trrave  form  with  early  apjwar- 
uDce  of  leiliary  symptoms.  Berkeley  Jlill  considers  that  these  Rtati«ties  forni, 
a  valuable  indux  of  t[i(?  natural  course  of  syphilis.  j 

The  Circunstauces  uuflaencing  the  Progress  of  the  iliaeiuv  are  ctiiuflfl 
the  following;:  : —  I 

Age, — Other  thiugs  being  equal,  the  disease  rnns  the  mildest  onane  £■ 
voting  adults.  Infants  sutTer  more  severely,  and  afler  middle  hl^  sypliilu  m 
\*er>''  apt  to  prove  intractable.  According  to  some  authorities,  it  iit  pruriioaOfl 
incurable  if  (^ntmcted  after  forty,  the  patient  beinj^  constantly  troubled  M 
relapses  for  ihe  remainder  of  his  life.  J 

SifX. — Females  are  apt  to  suffer  severely,  because,  owing  to  the  more  (ronoealel 
situation  of  the  primary  sore,  they  often  do  not  come  under  treatment  ttU  tbtf 
secondary  symptoms  are  fally  developed.  Pregnancy  osnallj  ag^ravMo  tbi 
course  of  the  diseaM.*.  \ 

Persona}  Habits  and  SurrawuUfu/s  i\ave  a  considerable  infliieticc  on  tb» 
course  of  syphilis.  The  disease  is  seen  in  its  worst  forms  amonijst  tboee  whe. 
suffer  from  insufficient  food,  clothing  and  washing,  and  an?  addicted  w 
ulcfjholio  excesses.  In  a  yonn^  adult  of  sound  constitution,  who  leads  a  heaUim 
and  steady  life,  with  plenty  of  out-door  exercise,  syphilis  is  very  rarely  folkuvra 
by  any  of  its  graver  consetjuenoes,  and  usually  ceases  to  give  rtir  to  aufi 
symptoms  in  about  one  year.  i 

The  state  of  the  patient's  hMlth  also  determines  to  a  great  exteiU  the  kii» 
of  attack  he  will  undergo.  In  scrofalous  subjects  the  disease  njinaJly  runs  r 
.severe  course,  uud  tertiary  ulcerations  are  very  prone  to  occnr.  In  goacr 
subjects  the  skin  eruptions  are  very  npt  to  relapse,  and  [wm  -  •.MWUnoB. 

Rheumatism  also  is  saiid  to  render  the  patient  prone  tn  iuflu;-  ^  of  bancs 

and  to  iritis  during  the  progrress  of  syphilia.  Chronic  renal  disease  is  slvayi  a 
most  sen'oua  complication,  ]>artly  no  doubt  because  patients  no  alTeoAad  dtt, 
not  bear  the  mercurial  treatment  well. 

After  the  symptoms  of  the  dia-ase  have  subsided,  they  may  again  be 
into  activity  by  any  cause  which  seriously  impairs  the  general  heillh.  It 
remarkable  for  how  long  a  time  the  syphilitic  poison  will  lie  domsuit  ii 
the  constitution  without  producing  any  local  manifestation  of  its  exnttro 
until  this  is  developed  under  the  iuflaence  of  a  liroken  st^tc  of  health,  I 
bad  under  my  care  an  extremely  severe  case  nf  constitutional  syidiiltt,  in 
vvbirh  twelve  years  elapsed  after  the  (x^currencc  of  the  primary  disrate,  dunw 
the  whole  of  which  time  no  secondary  affection  was  o^«er^■ed  untd  tic 
patient's  health  ^nive  way  from  other  atuscs.  I  have  also  had  nndcr  ta} 
care  an  oflicer,  in  wUuui  a  very  severe  form  of  constitntional  syphilis  occunvd, 
for  the  tirst  time,  after  salivation  for  lie()ntic  disease,  five  yesra  sfUj'  th 
primary  sore  had  been  contracted — no  constitutional  manifestation  bavisf- 
uttnicted  the  patient's  attention  in  tht  meanwhile.  Not  only  does  a  btute  of  ilK 
health  hitsten  the  occurrence  of  secondary  syphilis,  but  uegl"*'  <"■  JtxIifT,- 
to  its  existence  may  keep  it  up  indefinitely. 

That  the  Irettlmcni  of  (he  pnnuiry  sofs  (&\*rQisB8  oooiidcraiMc  i 
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not  bo  doabtei3.  The  stTcrity  of  the  lourse  of  BVphilis  is,  1  believe,  materially 
lessened  by  a  mercurial  course,  if  that  conrse  \^  proj>erly  coudncted. 

Thti  quffition  as  t<»  thrre  bein^  any  connexion  lM.*twoen  the  tuiture  of  Ute 
prvmtn/  nare  and  the  chararter  of  the  consecutive  constitutional  artocti^iu  has 
lK*en  much  discussed,  and  very  diffcivnt  opinions  have  been  expre&Jed.  The 
generally  received  opinion  at  the  present  time  is,  that  no  safe  conclutiions  us  to 
the  futui-e  course  of  the  dist^use  can  be  drawn  from  the  appearance  of  the 
primaiT  sore.  Tertiary  eymptoras  are,  in  fact,  frc'iuently  met  with  in  patients 
wlio  have  not  a  trace  of  a  scar  left  by  the  primary  *ore,  and  sometimes  even 
in  those  in  whom  the  initial  manifestation  baa  been  so  slight  as  to  escape 
notice. 

The  chararfsr  of  Ui^  secondary  symptoms  seems  to  give  a  mnch  more  valnable 
indioHtioQof  the  [»robablc  conrse  of  the  disease.  A  copions  e^rly  squamous  or 
papoJar  eruption  is  l>clievcd  to  indicate  a  tjnick  course,  tenninatin}?  at  an  early 
period.  Those  cast's  in  which  the  skin  disease  pcrsista  long  and  freqnently 
reUpses  have  been  observed  to  sulTer  but  rarely  from  visceral  att'ectious.  It 
is  a  remarkable  fa<rt,  notetl  by  Lancereanx,  Berkeley  Hill,  and  Wilks,  that  a 
large  jtroporlion  of  those  who  suffer  from  visceral  syphilis  have  passed  through 
a  very  mild  secondary  sUij^v,  often  so  wantintr  in  symptoms  as  to  be  acaroely 
roct^ginzalile.  This  fact  is  particularly  noticeable  in  tertiary  syphiloma  of  the 
nervons  system.  It  must  not  be  concluded,  however,  from  these  facts  that 
severe  tertiary  symptoms  must  necessarily  follow  a  mild  secondary  stagQ. 
In  the  great  majority  of  cases  a  mild  secondary  stage,  when  it  occurs,  fomjs 
the  end  of  the  disease.  Berkeley  Hill  stjit«s,  thuL  marked  general  glandular 
enlargement  is  a  bad  sign,  being  usually  m^companied  by  anemia  and  debility. 

As  a  probable  explanation  of  at  least  some  cases  in  which  severe  tertiary 
symptoms  follow  a  sligfitly  marked  primary  and  secondary  stage,  it  most  be 
remembered  that  such  cases  are  very  likely  to  have  been  imperfectly  treated. 
This  explanation  is  undoubtedly  true  of  some  cases  in  which  a  patient  with 
tertiary  symptoms  is  altoirether  unaware  of  ever  having  had  a  primary  sore. 

/Jmth/tom  «yy^Ai/w.  dirw'tly,  during  its  secondary  stage,  is  practically  un- 
known. The  disease  kills  more  often  by  its  tertiary  manifestations,  such  ba 
the  development  of  gnnimata  in  the  central  nervons  system  or  liver.  (lowers 
is  of  the  opinion  that  Iwomotctr  ataxy  is  most  common  m  patients  who  have 
sulfrnrrl  friim  constitutional  syphilis.  Many  aneurisms  arc  believed  t^  be  due 
to  syphilitic  i-lmnges  in  the  vessels.  The  prufwirtion  of  cases,  however,  in 
which  syphilis  even  indirectly  shortens  life  is  so  small  that  it  is  not  considered 
neoessary  to  make  any  addition  to  the  premium  charged  for  life  insurance  hi - 
Canse  a  patient  has  passed  throagh  an  attack  of  syphilis,  nnle^s  some  detinite 
tertiary  symptoniji  ar--  present, 

XhiratioB  of  Srpbilia. — It  is  extremely  difficult  to  say  when  syphilis  can 
be  eredicatod  from  tht*  system  ;  and  indeed  it  is  a  question  whi*rher  it  may  not 
impreas  the  constitution  in  a  {icculiiu*  way,  nuMlifS'-ing  certain  processes  during 
the  rest  of  life,  as  we  know  to  be  the  case  in  other  specific  diseases,  such  as 
oow-pox  or  scarlet  fever.  Certain  it  in  that,  if  neglected  or  improperly  treated, 
it  may  affect  the  system  for  an  indefinite  time,  declaring  its  existence  hy 
exciting  and  modifying  various  Ux;al  inflammations  years  after  the  original 
abaorption  uf  the  poisun.  It  is  tolerably  clair  Uiata  person  who  haaonci* 
bad  the  uxnal  counn,'  of  nyphilis  very  rarely  has  it  a  second  time,  though  be 
contract  a  fresh  chancre.  Rxceptioiw  to  this  rule  are,  however,  oooaaiooal^ 
vot.  I.  K  ^ 
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met  witb.  But  such  cases  are  excoedingly  rare,  and  occur  coif  ifivtifiWInM 
uf  some  jvan  has  eUtpeed  between  tbe  two  attacki.     llutcbinaofi  has  nbfefd  « 

very  interesting  ex&mple  of  this  kind  in  a  medical  student,  who  almi  waSmi 
from  twfi  tittacks  of  small-fKix.  Daily  experience  allows  Uuit  in  maojr  mntfif* 
tions  syphilis  cannot  be  eradicated,  and  tlmt,  in  most  <>'  '*a  once  ti  In 

occurred^  it  is  apt,  even  when  apparently  cured,  to  in  ^tain  caUoMOi 

and  other  affections  in  a  remarkable  manner,  after  a  lapse  of  many  rtan  s 
showing  clearly  thut,  if  the  puLsDn  no  longer  exists  in  the  system,  die  i.tmstita* 
tion  has  received  a  jMKruliar  impress  frwrn  it>,  which  it  is  long  io  loaing. 

Trf.\tme>'T. — The  treatment  of  the  primary  stage  uf  the  diaeaae  isloa] 
and  constitutional. 

Itocal  Treatment,  which  is  all  that  is  required  in  tbe  simple  chaaciR, 
of  com[>arHiivt'Iy  iiule  importance  in  the  true  syphilitic  sore,  the  caoRSof 
local  manifestation  l)eing  beyond  the  reach  of  any  dircx:t  applicaiion.     If 
initial  manifesttitiou  assumes  the  form  of  the  des^uamatiri'^'  '  '-'ery 

nuiet  be  made  to  prevent  its  ulcerating  liy  theapjtlicntitin  •';  rnpl* 

irritatiD<;  substance,  such  as  vaseline,  to  protect  it  from  irriiatiug^  scCRtica* 
and  friction.  Attention  to  cleanliness  by  frc<|ueDt  washing  is  also  ctteDtiat 
If  an  indnrated  sore  forms,  iodoform,  which  is  of  such  singular  bcoe6t  in  tbf 
simple  chancre,  will  be  found  of  little  use.  Attention  to  cleanliness,  the 
avoidance  of  irritating  dressing,  and  the  application  of  a  pieix'  of  lint  acjakad 
in  black  wash  will  be  found  in  most  cases  to  be  all  that  is  nco'seaiT'.  Black 
wash  sometimes  proves  irritating ;  a  weak  lead  lotion,  made  by  adding 
r>  minims  of  liquor  plumbi  diacetatis  to  an  ounce  of  water,  may  then  be  used 
Caustics  are  always  injurious.  It  has  been  recommended  by  Aasi|Htiaiii 
others  to  excise  the  sore — on  the  theory  that  the  virus  may  be  »till  kxalind 
at  the  seat  of  infection,  and  that  by  removing  the  initial  manifestAlioo  Uv 
further  progress  of  the  disease  may  be  arrested.  Exjtcrience  has  shown  ihd 
excision  does  not  produce  the  desired  effect,  a  fact  which  confirms  the  vie«  tliiC 
the  induration  of  the  sore  is  in  fact  the  first  sign  of  oonstitntioiMl  itif«otici> 
Should  the  ^ore  assume  a  pbageda;nic  form,  it  must  be  utttttfd  as  alrcMif 
described. 

The  Conatitntional  Treatment  of  primary  syphilis  need  not  be  «e|Mrmi 
from  that  of  the  ^•Aondary  stage, as  the  same  remedies  that  favoor  the  hnlxng 
P|^  the  initial  niauifestatiou  exercise  a  benoficiul  infiuenoe  on  lb«  McoitdiiJ 
Iwectii^us.  The  constitutional  treatment  of  ^^yphilis  has  undergooB  WMW 
changes  according  to  the  prevailing  d(»ctrine  of  the  day.  It  had  beeftifaoiW 
by  the  SurgeoDH  of  the  last  and  the  early  part  of  this  century,  thai 
acted  as  a  specific  against  the  syphilitic  poison.  This  doctrine  wa*  ea 
established,  that  Hunter,  and  many  of  the  great  Surgeons  of  hit 
looked  on  tlie  curability  of  a  sore  without  mercury  as  a  proof  Uuu  it 
syphilitic. 

Abont  the  commcnoement  of  this  centnry,  however,  it  waa  foand  by 
vations  of  the  Army  Surgeons,  amongst  whom  Rose  took  m  prindp^  sliait 
in  the  im^uiry,  that  many  forms  of  venereal  ulcer  (no  distinction  boing 
drawn  between  the  local  non-infecting  sort-s  and  the  uloeps  wliidi 
from  the  crmtagion  of  the  coniiititutioual  diseaAcJ  weiv  cumble  withoot  ikt 
necessity  of  administering  mercury,  ur  indeed  of  having  rwoiitw  to  MJ 
Apeci^c  treatzneui  whatever.  These  observations,  which  were  clueliy  uxadt  in 
Spain  and  Portugal  daring  t\ve  V^mwvaVat  War,  led  to  tbe  intniduutico  o( 
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hnon-fiifrntriai  or  simjUe   truutiiicul,  iis  it  in  termed — n  mole  of  practiae 
I  obtain»jd  givat  favMur  and  vm  extcnsivetj  tried.     On  the  definite  t^ejuirft- 
tion  of  the  liiinple  non-infettinp chancre  IVom  the  trm-  syphilitic  sore,  however,  a 
^  reaction  took  place  in  the  minds  of  most  Surgeons,  and  mercurj  is  now  almost 
H  invariably  L>raploye<l  in  the  treubtuent  of  the  latter,  and  is  adroiniatcrcd  more 
moderately  and  scientifically,  and  consequently  more  sueceftsfally,  than  before. 
The  arfriiinentB   in   favonr   of  the   non-mercurial  plan  nf  treatment  were 
briefly  these  :    that  tlie  constitution  uf  the  [Hitient  is  saved  the  iutHHliicliun 
of  a  mineral  \vhich  occauioaally  acts  iujnriouHly.  and  which,  as  the  dismiBe 
can  be  cured  without  it,  may  at  all  eventa  b«  looked  upon  as  uDnecessary ; 
that  secondary  affections  less  fre<juently  follow  this  plan   than  they  do  the 
administration   of   mercury  :    and,   histly,    that    tl»oe*e    distressing   cases   of 
K  constitutional    syphilis   which   are   comiiiou    nftcr    mercurial    courses,   and 
V  which  ore  said  to  de[)eud  upon  a  peculiar  combiuation  of  the  syphilitic  poison 
with  Uie  mineral  in  the  s}*8U^m,  are  never  met  with  in  persons  who  havH  under* 
pone  the  simple  treatment.     These  arg^nmcnts,  however,  on  closer  examination 
and  further  exptirience,  have  been  provi-d  tn  Itc  not  i^uite  so  conclusive  as  the 
supporters  of  the  simple  treatment  tt])pi'4ir  to  believe.     Before  the  simple  sore 
was  clearly  distinjruished  from  the  initial  manifestation  of  syphilis,  Ihe  early 
healing  of  the  chancre  and  the  absence  of  secondary  symptoms  alter  it  were 
taken  as  evidence  of  the  efficacy  of  the  non-mercuriul  treatment  of  syphilis. 
\(»w  that  the  two  forms  of  sore  are  cleiirly  separated  from  each  other  this  fact 

•  has  of  course  no  bearing  on  the  question,  and  ex  j»erience  has  undoubtedly  shown 
(hat  althou>^h  the  true  indurated  sore  will  heal  in  time  without  the  administra- 
tion of  mercury,  yet  the  pn»ec8S  of  cicatriKatiou  is  slow  ai»d  often  imperfect, 
»the  acar  readily  breaking  down  again  for  some  time  after  ap]>arent.  healing; 
whonaa  if  mercury  be  given  the  healing  is  rapid  and  permanent.  This  is^ 
however,  hut  a  small  part  of  the  question.  It  is  a  most  sserious  ern.^r  to  con- 
found the  healing  of  the  primary  sore  with  the  cure  of  syphilis.  The  test  of 
tlM>  ]-elativL>  value  of  the  two  plans  uf  treatment  must  de|)end  rather  on  the 
inHuenc^  they  have  over  the  course  of  syphilis,  and  on  the  chnrncter  that  Uie 
HTmptoros  assume  under  ouHorother  of  these  methods,  tliuu  on  the  mere  skinning' 
over  of  the  ulcer.  I  cannot  agn^e  with  the  stateuient  that  secondary  symptoms 
are  leas  frequent  after  the  simple  than  after  the  inen-nrial  treatmeut.  In  fact, 
since  the  separation  of  the  simple  chancre  from  the  true  syphilitic  sore  the 
fact  has  i>econie  clearly  recogniswl  that  no  mode  of  treatment  cjin  prevent  tiie 
apfiearance  of  secondary  symptiiuis  ;  mercury  may  diminish  their  severity  or 
delay  thfir  ap|)earancc,  but  constiiulional  syphilis  must  unavoidably  follow 
the  iudurated  sore,  ihough  sometimes  the  nmptoms  may  l^e  so  slight  9S 
almost  to  (-scape  detection. 

I  luive  seen  the  non-mercurial  plan  of  treatment  very  extensively  employed 
nt  University  College  Hospital  :  inde«^l,  it  was  formerly  almi^st  invariably 
practi.«4Hl  there,  more  (larticularly  lu  the  syphilitic  caacs  occurring  among 
the  out  [juricnts  under  Mort^tn,  who  stMiigly  advocated  it ;  and  I  have  had 
re(icated  ftcc:»sion  to  obscne  ihe  frtHpiency  with  whicii  it  was  followed  by 
•econdary  symptoms.  In  private  practirc,  idso,  I  have  hud  o«)Ufciderable  op- 
portunities of  coiuptinng  the  two  uiethodi,  aiwl  I  can  safely  say  that  I  h«v» 
seen  the  simple  treatment  more  frequently  foUowe<l  by  seven;  i(e<H>udar3r 
symptoms  tlian  the  mercurial  plan  has  been  when  pru|icrly  and  judiciously 
<-mployed.    The  8up|x)rtere  of  the  non-mercurial  treatment,  when  oblicpd  la 
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admit  the  great  fre<juency  with  which  it  is  fnlli)wed  Itv  Pwi'iidanr  M*m^«l4tcn», , 
ar^rac  that  these  art*  lesA  severe  after  the  simple  tbua  after  the  mert'ohat  (iIaq  ;i 
and  thev  st^ite — as  it  appears  to  me,  withont  one  atom  of  •  ■  ••  wp^wn 

their  statement — that  mercury  and  syphilin  lonether  form  i  ,^u»-tiyn* 

eonipnund  in  the  system,  which  produce*  the  moet  deatnictive  fitrtnn  of 
Qonstiiiitional  syphilis.  It  is  doiihtleiw  trnt*  that,  aRer  an  Hl-rv^ubied 
mercurial  course,  constitutional  syphilis  of  n  very  severe  chanicter  may  ici«- 
sionally  apfiear;  but  thin  seems  to  me  to  be  rather  owing  to  mcrcar7  havnir 
been  imj»roperly  adminiutered  in  constitution;)  that  will  not  bear  it^  and  lo 
which,  by  the  induction  of  a  cachectic  condition  of  the  system,  it  faromi  CW 
(fccurrence  of  Bome  of  the  mure  severe  forms  of  »econd«ry  syphilid  in  the  warn 
way  that  any  other  lowering  plan  of  treatment,  or  simple  delirlity,  nigltt 
occasion  them,  but  without  the  exercise  of  any  speoificnlly  iDJnrtoojf  infltMnre. 
Home  of  the  worst  forms  r>f  constitutional  syphilis  that  I  have  seen  utmuwd 
in  patients  to  whom  no  mcrcnry  had  been  administcTod.  but  in  whom  th» 
syphilitic  virus  had  l>een  allowed  to  exercise  it«  influence  unchecked,  save  by  Uw 
so-called  simple  treutuieut.  Thus  I  have  seen  the  Ijody  covered  >«ith  imnuisur 
ecthymatotis  crusts  aud  Hores  in  one  ease,  rupial  ulcers  with  dcstruclMkn  of  tlw 
Doee  and  palate  iu  another,  the  worst  kind  of  syphilitic  cuchexj  witli  U>» 
tuberculo-pustular  syphilide  in  a  third,  and  extensive  disease  of  the  cnoiU 
bones  and  the  clavicle  in  a  fourth. 

But,  though  I  cannot  admit  chat  the  supporters  of  the  non-mercartal  tral- 
ment  of  syphilis  have  brought  fonvard  any  proof  of  its  superiority  orcrt^ 
mercurial  plan,  and  though  my  own  experience  has  taiiL'ht  me  that  Mnoodarr 
symptoms  occur  after  it  with  no  less  severity  than  they  do  when  meirtiTTi* 
judiciously  administered,  yet  I  am  quite  ready  to  allow  that  there  an;  r«na<u 
conditions  of  syphilis  in  which  the  non-mercurial  treatment  alone  is  admaMhfe« 
the  state  of  the  constitntion  or  the  disease  beinjG:  such  that  mercury  cannni 
given  in  any  form.  In  these  eases  such  a  treatment  must  be  adopted, 
accordance  with  ordinarj*  medi^-al  principles,  as  will  tend  to  impryw  tir 
general  condition.  It  is,  indecfi,  especially  in  individuals  who  are 
from  visceral  disease  of  some  kind,  esijccially  Bright's  discaw*,  or  wIk«p 
have  been  broken  by  habitual  dissipation,  that  this  plan  of  trcatmeoi  thoM 
be  adopted.  So  also  in  those  who,  from  the  nature  of  their  oocopaUcjoft,  at 
subjected  to  much  exposure  to  wet  and  cold,  a  niercnrial  wunc  rannot  fcr 
properly  or  safely  administei-ed.  and  the  simple  treatment  is  most  advinbie. 
In  all  other  cases  I  am  certainly  of  opinion  that  mercury  4>nght  Ut  he  adnttnii- 
tercd  ;  and  this  opinion  appears  to  be  entertained  by  the  moat  expericnot^ 
Surgeons  of  the  day  in  this  country-  and  abroad. 

The  first  question  in  connexion  with  the  employment  of  mercury  in  syphib 
has  reference  to  the  principle  on  which  this  remedy  is  lulministcred.  Wbcibcf 
mercury  exercises  a  specitic  action  over  the  poisim  of  svphilis  or  nut,  haa  brcn 
mucl)  discussed,  and  is  diRicnlt  of  proof.  I  certainly  think  that  it  dncsi  «ct 
as  a  sperifio  in  syphilis,  but  that  this  action  is  much  intluenced  by  tto 
(Xjudition  of  the  system,  the  habits  of  the  patient,  and  the  mode  of  adiniDK- 
tering  the  remedy  ;  these  conditions  under  certain  circumstanoea  lendtnir  t« 
conntenict  or  otherwise  to  interfere  with  its  o]>enLtion.  That  mcrmiy  M 
antagoniBti<'  \a>  the  syphilitic  poison,  appears  evident  from  tim  faot  that  la 
some  instuncea  hard  sores  will  not  heal  unless  it  be  given  inicroailj ;  fbm 
its  influence  in   speedily  curing    infantile    syphilia  and  pnnrustiBg  after- 
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manifrstations :  and  from  the  fact  that,  when  properly  adtnini^lvred  m 
htaiihy  (onyfUutiou^,  it  niajir  almost  to  a  certainty  lie  e][pci.:ted  lc»  dissipate?  the 
Tarioas  Bymptums  of  constitutional  syphilis.  When  it  fails,  as  it  doubtless 
does  iu  many  oHses,  to  prevent  severe  constitutional  symptoms,  the  faiinrp  may 
usually  be  trure*!  either  to  \vant  of  care  in  the  administi'ation  of  the  medicine* 
or  to  the  existence  of  on  impaired  state  of  the  pjitieiit's  iiealth.  The  efiscntial 
pructiciil  [Hiiut  in  the  treatment  of  primary  nyphilis  hy  mrreiiry  is  to  keep  the 
I>atient  under  a  pruluiiped  and  mild  conrtie,  nither  tlian  a  short  and  active  oue. 

Administration  of  Mercury  in  Syphilis. — Iu  discuRain|;r  this  (piestion 
the  following  j.Mtints  rei^uire  connideration  : — I.  The  cases  in  which  mercury  is 
inadmissible,  i'.  Cases  in  which  it  is  required,  y.  The  effects  of  mercury 
and  the  dejcrree  to  which  its  use  should  be  pushed  in  treatment,  4.  Its  effect 
in  different  Hiau'eH  of  the  disease  ^.  The  time  during  which  its  xxm;  should  be 
cuntinue<l.  H.  The  mode  of  administration.  7.  The  ^neral  management  of 
the  patient  during  the  time  he  is  taking  the  dru^. 

1.  Cnsrft  in  ivhich  mrnurt/  is  itMihnisftible. — Mercury  is  especially  dangerous 
in  all  forms  of  Bright's  disease,  so  that  it  is  well,  if  there  be  any  suspicion  of 
an  onhealthy  state  uf  the  kidneys,  to  examine  the  urine  for  albumen  before  com- 
mencing to  ;five  the  dru^.  It  is  not  well  borne  l>y  those  also  who  wxv  exhausted 
by  habits  uf  dissipaticm,  by  iusutlicicnt  fotnl,  or  by  bad  hygienic  surrounding''^. 
LMtty^some  patients  are  peculiarly  inlokrant  of  mercury,  api)arenlly  from 
idioe\nicrasy.  and  in  these  it  may  be  imjjOKsible  to  ^ve  it  with  safety. 
Ca9es  in  tvhirhmerntrij  is  rrifttireti. — There  is  no  doubt  that  the  natural 
tendency  uf  nyphilis  is  to  s^MUitaneous  i*ecovery  ;  this  has  l>ee[i  clearly  proved 
by  the  etTecta  of  the  non-raercurial  treatment.  It  is  equally  certain,  however, 
that  mercury  shortens  the  staj^ea  and  lessens  the  sevehty  of  the  disease,  and 
that  if  carefully  administered,  it  inuinoi  do  any  hann.  The  aduiiniatratioD  of 
mercury  is  therefore  advisable  in  every  case  of  syphilis  in  which  it«  use  is  not 
contni-indicatcd  by  oue  of  the  conditions  above  mentioned.  As  age  inoreaaea, 
tt«  use  becomes  more  essential,  for,  as  before  stated,  the  disease  becomes  more 
ofaetiuate  in  proportion  to  the  ape  of  the  patient  at  the  time  ol^  infettioik.  In 
ptttienf-s  of  the  wrofn  Ions  diathesis,  or  in  those  suffering  from  active  tnbcntuious 
diflease,  mercur)*  must  be  administered  with  great  caution,  bat  its  use  ia  not 
contre-iudicikted. 

2i.  The  gtnrrai  effecU  of  mrirury,  aitti  the  tUijrre  to  tv/iith  tt  shrndd  b«  pUMktd 
an  Irmimaii. — The  observations  of  Lieg'eois,  Hughes  Iknnett.  and  KoyeSt 
■hCNT  ibat  mercury  a«iminiHtcred  to  a  healthy  subject  in  very  small  doses  acta 
as  a  tonic.  I'nder  its  inOuenre  the  red  corpusi?les  increase  in  number,  and  in 
animals  a  gain  in  weight  has  been  noted.  In  larger  doses  it  diminishes  the 
red  cuq>useles.  In  syphilis,  in  which  the  red  corpuscles  are  diminished  in 
numl>er,  it  t-auses  an  increase  if  administered  in  moderate  doses.  All  forms  of 
mcniury  adminifltercd  by  the  montli  tend  to  act  upon  the  Utwels,  ami  unlew 
this  teiidrn<'y  be  chocked,  the  desin*d  nltiTative  effect  is  not  easily  prixluced. 
The  UKmt  marked  si^i  of  the  action  of  the  mercury  is  the  effect  upon  the  guma 
and  mouth.  The  first  sign  thai  the  drug  is  affecting  the  constitution  is  the 
ap[)earanoo  of  a  red  line  along  the  gums,  cloce  to  the  teeth  :  then;  is  at  the 
name  time  a  slight  sense  of  tenderncas  on  biting  any  hard  substance.  In  the 
present  day  the  admini<<tntt)on  uf  mercury  is  luit  puafaetl  lieyond  this  point, 
and  in  the  primary  stage  of  syphilis,  it  is  not  even  necessary  in  most  cases  to 
onry  it  so  far  before  its  good  effects  are  apparent  on  the  sore*    Should  the 
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dnifr  be  pushed  further,  either  intontiunally  or  acridentjilly,  th^wwRBJMO^ 
creases  ;  the  ^nms  l)ecome  soft  and  sponiry,  and  ovt-rliang  the   teeth  ;  th«| 
tODf^ue  swells,  bo  as  to  show  the  impreesioD  of  tlie  teeth  aionj;  it«  Hidi**,  »nd  ttj 
becomes  cx>vcred  with  a  thick  fur.      Tlie  breath  \»  otTen&ive,  and  there  td 
an  increaa<.-d  flow  of  miliva,  and  a  metallic  tuate  in  the  mouth.     Thii  com 
ditlon  of  "ruemtrml  safirntion*''  was  in  fomier  timefl  regarded  as  the  firopcfl 
cffe(!t  to  be  obtflined  liy  the  iidniinistratifm  of  the  dni;;.    la  the  present  day  i^ 
In  rej^inled  as  an  evil  to  l>e  wirefully  avoide<l.     If  liie  drojj  be  puabcd  Mill 
further,  the  teeth  may  be  loosened,  and  fall  out ;  the  ^ums  and  K/n^oc  ttafj 
become  ulcerated,  and  acute  inflammation   may  take  place  in   the  tm\i^ 
glands.     Ulceration  of  the  inner  surface  of  the  cheek  opposite  the  molar 
may  occur.     At  the  game  time  there  may  be  considerable  febrile  djaturb 
The  effectii  produced  by  mercnry  vary  greatly  in  dill'eRMit  individuals,  ftdt 
which  would  salivate  one  patient  producing  do  effect  on  another.      In  U 
arlmiDistration  it  is  necessary,  therefore,  in  all  casea,  to  begin  with  a 
qnantity  which  may  ho  trradually  increased  till  the  patient's  dose  ia  nsovHm^ 
Before  beginnin;^  tlic  tn^atmcnt  it  is  very  advisable  that  oil  tartiir  should  br 
scaled  from  the  teeth.     When  symptoms  of  wdivation  set  in.  the  njercary  unat 
immediately  l)e  discontinued.   A  brisk  wiline  purg-c  may  be  ^ven,  and  the  moatli     ' 
must  t:)e  washed  with  a  stmng  alum  or  chlorate  of  potaah  gargle(10to  15KT«.tdM 
the  ounce  of  water).    Ten  to  twenty  grains  of  chlorate  of  potash  with  ftve^ 
minima  of  tincture  of  belladonna  may  be  given  intenially  thjxi-  liin^s  d»dy. 
In  the  treatment  of  syphilis  the  effect  upon  the  priman.' ^  'O 

useful  guide  in  the  administration  of  mercury.     If,  umhT  the  n  of  •! 

certaia  dose,  the  sore  ruftidly  attgumes  a  healthy  8pf*earan(^  anil  begiiw 
heal,  it  may  be  Uiken  for  panted  that  that  quantity  is  sufficient  tu  mA  bci 
ficially  on   the   paLienl,  and  it  may  be  adhorwl   to  during  tlie  whole  cot 
unless  special  ciixmmstances  ro<|uire  an  increase.     It.  iit  better  in  all  casea  ta  Iw 
guided  rather  by  tlie  cHwt  on  the  diseaiw  than  by  the  elfoct  on   the  ^lu. 
Swollen  gumH  show  that  the  limit  of  safety  has  been  reached:  if  tlie  xymptotntj 
are  relieved  without  atleclJng  the  mouth,  so  much  the  letter.    Th  -  ■-  -  w-vi- 
dcnuc  that  any  tolerance  of  the  dmg  is  ac<|nired  by  its  prolonged  m 

4,  The  efffds  ofmrrrurt/  in  the  dijfcrmt  nftujea  of  nifphihi. — Th«  «>tfec( 
drug  on  the  primary  sure  is  almost  invariably  ven*  distinctly  marked. 
hardness  round  the  sore  becomes  leFs  intense  and   less  shaqity  defin^.    IV 
smooth  pale  surface  becomes  of  a  healthy  red  colour,  granulation*  «phDg  erp, 
often   of  a   florid   tint,  and   bleeding   niadily ;    Uie   thin   neroux   dt«cbari^ 
characteristic  of  the  typical  hai-d  sore,  is  replaced  by  pus.  and  by  iht*  end  of  a, 
week  or  ten  days  the  iuduraU^d  chancre  has  aasunied  tbr  uppciininc«  \4  a 
healthy  irranulating  sore.      As  these  changes  t4tkc  place,  thu   aoie   osnaitj 
l)eoomcs  more  tender  and  jminfut,  and  the  patient  may  become  alannnl  at 
what  lo  him  seems  a  change  for  the  worse.    The  induration  at  thr  \mm  of  tke 
sore  is  often  not  completely  absorbed  fur  many  weika  after  tht*  cnrfacc  bai 
been  covered  by  new  epithelinm.     Simultaneously  with  the  stoftcntni;  ol  the 
induration,  the  glands  in  the  groin  btfcome  smaller,  but  thry  1)0  no(,  a«  a  rale 
reach  their  normal  size  and  (Hnjsistcutx'  till  long  after  the  sorv  is  heiiM, 

The  influence  of  mercury  is  not,  in  all  oasoa,  so  uumistakcable  in  the  nocood- 
ary  stage ;  but,  In  n»<»Rt  cases,  it  is  evident  enough.   The  raaht  -  '    ' 
in  abundance,  or  may  even  be  entirely  provent«<d,  and  the  (>•  i 
auder  the  influence  of  the  drug.    It  may  be  neccMar}',  howcvvr.  ta  po^  te 
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mdministmtion  till  the  gums  arc  distinctly  nffcctod  before  the  olTret  is  pPo- 
duccd.  In  the  ttrtiary  stage  ita  effect  is  far  less  certmn,  and  the  state  of  the 
patient's  health  is  freqnently  such  as  to  contm-indicate  ila  administration. 
As  a  rule,  it  should  not  he  given  unlefls  other  means  have  failed,  when  it  will 
wjmetimes  be  found  to  produce  exwllcnt  effects  if  eaa^fully  administered. 

b.  The  time  ditrinfj  whirh  vtercuri/  tthould  h  rontinurd. — The  admitiistratiou 
of  mercury  should  commence  as  si>on  as  the  naturc  of  the  disease  is  retx>^- 
nized,  and  be  steadily  continued  while  the  secondary  symptoms  are  making 
their  appearance.  Even  if  no  secondan'  signs  appear,  it  is  Iwtter  if\  continae 
the  administration  uninterruptedly  for  fixim  four  to  six  months,  and  then  with 
occasional  intervals  to  the  end  of  a  year.  If  no  sij^is  of  the  disease  arc 
present,  ita  nse  may  then  be  abandoned,  and  not  renewed  unless  some  fresh 
symptoms  appear.  The  patient  must  lie  carefully  watched,  and  if  any  signs 
of  depression  from  the  use  of  the  drug  IxHromc  apparent,  its  nse  must  at 
once  be  suspended.  Tlie  occurrence  of  marked  febrile  disturbance  immediately 
before  the  outbreak  of  the  secondary  symptoms  is  usually  an  indication  for 
carefully  pushing  the  dmg. 

6.  Mmh  of  (uiministTation, — Stercury  may  bo  administered  in  fonr  ways  : 
(a.)  by  the  mouth  ;  (i.)  by  iuuDctiou  ;  {c.)  by  aubcataneous  injectiim  ;  or 
(rf.)  by  fornication . 

(o.)  By  ihf  mouth. — This,  being  the  most  convenient  method,  is  usually 
adopted.  As  mercnrial  preparations  are  mostly  purgative,  it  is  necessary,  in 
most  cases,  to  add  a  small  tjuuntity  of  upium,  to  prevent  this  action.  In 
the  treatment  of  any  ?iven  case,  it  is  necessary  to  ascertuin  what  preparatioa 
has  least  tendouoy  to  purge  the  patient,  what  amount  of  opium  is  reqaind 
JQSt  to  neutralize  the  purgative  tendency  without  caosiiig  constipation  or 
headache,  and  what  dose  is  required  to  produce  the  desired  efft^t  on  the 
diicaae.  All  these  jvoints  can  be  ascertained  only  by  ol^^tervation  of  the  |>ar- 
Ucnlar  case.  The  form  that  will  be  found  most  generally  nseful  is  the  following: 
jfc,  grey  powder,  gr.  j. ;  Dover's  powder,  gr.  j. ;  extract  of  gentian,  q.  &.  to  nuike 
a  pill.  The  patient  may  be?in  with  three  pills  a  day  for  three  days  j  if  they 
give  rise  to  no  effects,  either  beneficial  or  the  reverse,  the  doee  may  be  in- 
creased to  fonr.  and  after  a  few  days  to  five,  if  necessary.  Six  are  very  rarely 
required.  If  the  pill  purges,  the  Dover's  powder  may  be  increased ;  if  it  ounsti  - 
it  must  be  diminished.  A  few  variations  usually  succeed  in  hitting  the 
exact  ]>roportion  and  dose  suited  to  the  case,  and  the  jirencription  may  then 
remain  unt^hanged  for  weeks  or  even  months.  The  ordinary  blue  pill  is  of 
the  sjin>e  strength  its  the  grey  i>owder,  and  may  be  given  instea*!  of  it,  if 
preferretl  ;  but  it  is  slightly  more  ajjt  to  purge.  It  may  be  first  tried  alone, 
or  with  an  equal  quantity  of  extract  of  gentian,  in  grain  doses,  three,  four,  or 
five  Liinea  a  day.  If  necessary,  j>owdere<l  upitim  or  Dover's  powder  is  added. 
Uy  patients  very  insusccptilile  to  the  drug,  as  rnurh  as  ten  grains  a  dny  of  blue 
pill  can  sometimes  l)e  taken.  If  these  pn^parations  do  nut  suit  the  patient, 
tl>e  green  iodide  of  menrury,  in  doses  commencing  at  half  u  gram,  and 
gradually  increased  to  u  grain,  three  times  a  day,  may  be  employed.  It  should 
be  ma«le  into  a  pill  ^Wch  extntct  of  gentian,  and,  if  necessary,  a  sixth  to  a  third 
of  a  grain  of  extract  of  opinm  may  be  wldeil.  The  only  objection  to  this 
preparation  h  that  it  may  deooinfNiM*,  the  rcil  ioilide  and  free  mercury  l>eing 
formed:  it  then  acts  mucli  more  powerfully,  and  may  lali^ati!.  'J'he  por- 
chloride  of  mercuryi  or  the  bicyanidu  may  sometimes  be  tried  if  the  foregoing 
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fail.  Tliey  ure  given  in  doses  of  from  -iV  to  |\^  of  n  \iv\\\\\,  inadc  up  into 
with  sugar  of  milk  snd  varnished.  Calomol  is  nover  to  b**  DM-^ymmfC 
lieing  too  irritating.     Mercurv*  can  also  be  administered  in  a  n^  llie 

pills  do  Dot.  snit.  In  debilitated  constitutioDB,  and  in  thi:  tcrtiai)  .  „^-  -  l  rht 
disease,  the  peiichloride  in  do8L>8  of  from  ^'^  to  ^  of  a  ^un  ma,T  be  givra,  viU 
compound  tincture  and  infiinion  or  decoction  of  oiucliuna.  IVi  this  are  •one- 
Limes  advanta^eouf}ly  added  a  few  grains  of  iodide  of  potassium,  bj  whidi  IAk 
perchloride  is  converted  into  the  red  iodide  of  meix'ury,  which  is  held  la 
solution  by  the  excess  of  the  potassic  iodide.  Plummer's  pill,  ia  tire  gi 
doses,  taken  two  or  three  times  a  day,  is  very  useful  in  the  syphiiJdes. 

In  many  cases  iron  may  advantagt?ously  be  combined  with  mercury. 
this  purpose  a  pill  having  the  following  amiposition  may  lie  given  thr&e 
a  day  :  Grey  i>owder,  gr.  j. :   redncwi  iron,  gr.  j. ;  sulphate  of  qoinine,  gt.  J.| 
powdered  opium,  gr.  | ;  extract  of  gentian,  gr.  j. 

{h.)  Inuiuiion. — This  may  conveniently  be  practised  when  it  is  di^ind 
put  the  patient  rapidly  nndcr  the  influence  of  mercury  or  wiien  tbi*  bowels 
so  irritiiblc  that  the  drug,  if  given  by  the  mouth,  invariably  purge*  the  ptti 
It  is  best  done  by  rubbing  a  scruple  to  a  drachm  of  meR'urial  oinimextl  ii 
the  inside  of  each  thigh  or  arm  or  in  the  axilla  l)efoa'  guiog  to  li«d,  Qil|J 
recommended  that  the  ointment  should  be  made  up  with  lanulin  ftml  tb«t 
drachm  of  olive  oil  should  be  added  to  each  ounce  of  the  oiDtment.  Tbe  tkii 
should  be  well  wiished  befoix^  the  mercury  is  rubbed  in.  After  the  iDDDcdoel 
the  pitient  should  put  on  flannel  clothes  next  his  skin  to  cncouii^  raealiic 
and  go  to  Ijed.  lu  the  morning  tie  should  take  a  hot  bath.  The  inuDotico 
mnst  he  repeated  daily  till  some  etfect  is  produced,  and  it  is  ItoU  nui  to  nUi 
the  ointment  into  the  i^ame  part  on  two  consecutive  days.  It  must  be  bnnw 
in  mind  that  the  oritice^  of  the  sweat*glands  and  hair-fuilicles  become  ftlkd 
with  the  ointment ;  so  that,  should  salivutioD  commence,  it  i-  y  atoos 

to  arrest  the  absorption  of  the  mercury.     During  the  trciH  r  piUcal 

should  nse  aw  alum  mouth-wash.     The  use  of  the  hoi  bath  every  100009 
diminishes  the  risk  nf  the  absorption  of  an  undue  amount. 

{c.)  Suhcuianeoiii  injertion  of  mercun'  has  been  emplontj  on  ti>e  ContiiMai 
by  Ijewin  and  other  Surgeons,  and  in  this  cimntry  by  Walker  of  PeCerboroQfth. 
Bloxam,  and  others.  Sigmund  of  Vienna  believed  it  to  be  most  useful  in  tboft 
forms  of  the  disease  alTecting  the  more  BUjierficial  structui'es  and  the  oanoos, 
muscular,  and  fibrous  tis&ucs.  liitl,  who  extensively  tried  this  mode  of  ad* 
ministration,  was  of  opinion  that  iC  should  be  reserved  for  thoee  imna  CMesin 
wliich  mearury  cannot  be  taken  in  the  more  ordinary  ways. 

The  l>est  preparation  for  injecciou  is  sal  alenibroth,  tlie  doable  ohloridettf' 
mercury  and  ammonium  ;  one-third  of  a  grain  should  be  diRsolved  in  tm 
drof>8  of  water  and  injected  on  every  hllh  day.  The  inj*'Ctioua  slioald  U 
made  into  the  muscles  of  the  back  or  buttock.  Sal  aleinhroth  injections  art 
very  rarely  followed  by  aliscess,  which  is  not  uncommon  after  Ibe  tnjeoCiui 
of  the  |)Grchloride,  i%d  iodide,  aud  the  s(M*ulled  "  gmy  (ul  **  (oom|M)eed  nf  qmt- 
cury,  IsDolm,  and  olive  oil),  which  liave  all  been  employed.  Another  prefian' 
tion  which  has  been  recommended  for  injection  isttie  aoiaoiodoUtte  of  mercorr; 
one-third  of  a  grain  is  dissolved  with  two-thirds  of  a  gmin  of  iodide  of  aodinn 
in  ten  minims  of  water.  This  may  be  given  nx  un  intiamoacuhur  tnjflclioa 
every  fifth  or  seventh  day. 

{d,)  Marurial fimkijation, — In  some  caMaof  syphilis  in  which  the  paticfit 
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cauDot  tolei-ate  llic  tlrujr  I'V  tht*  mouth,  mtTfury  may  fouvenieiitly  be  ad- 
minisU'red  by  fumipitiou.  This  ]>laD  of  trcatmuut,  wlik-U  1ms  l)een  cspcciallr 
recomnieudcd  by  Lan^fstou  Parker  and  H.  Lee,  consisU  of  11  rombination  of 
vapoar-bathing  and  of  mercurial  fumigation.  The  baths  may  also  be  associated 
with  appropriau;  internal  treatment.  Fumij^tion  is  thuH  carried  ont ;  tbv 
patient  is  Beatod  naked  on  a  wood-Uitiomed  chair  and  is  covered  with  a  cloak 
made  of  some  thick  woollen  material  rcachinj^  to  the  floor  and  fastened  roaud 
the  ueck.  It  is  fitted  with  a  ctmc  hoop  to  keep  it  from  touching  the  Ixniy. 
A  lamp  consiHting  of  n  circular  trough  to  contain  aboat  one  ounce  of  water, 
and  a  central  plat4j  for  the  mercurial  preparation,  ia  used  for  producing  tlie 
vapour-  The  water  must  be  made  to  boil  thoroughly  before  the  mercury  i« 
put  on  the  plate.  It  is  thtu  immediately  put  nitder  the  chair,  and  thus  the 
])atient*fi  hody  will  L)e  steamed  lor  a  minute  or  two  before  the  mercury  l>e^ns 
to  volatilize.  The  best  form  of  uppai'atuH  is  that  known  as  Lee*8  lamp,  but  in 
the  absence  of  all  special  apparatos  fumigation  can  very  easily  be  carried  oat 
by  means  of  two  spirit  lamps  and  two  metal  vessels,  one  for  the  water  and  one 
for  the  mcrcary,  ihc  patient  Iteing^  covered  with  a  thick  blanket.  Various 
forms  of  mercury  have  been  used,  Imt  the  two  best  seem  to  be  the  bisulphuret 
as  recommended  by  I^angston  Parker^  in  doses  of  from  one  to  two  drachms  at 
each  luth,  aud  calomel,  which  has  been  extensively  used  by  Henry  Lee  in  doaes 
of  from  twenty  to  thirty  jfr.iins.  Whatever  form  of  apparatus  be  used,  after 
about  twenty  raioutes,  when  the  whole  of  the  mercury  will  have  l)een  voUuilized, 
the  patient  ^'ets  into  bed  we;irinjr  the  cloak  or  blanket-  He  mnst  not  be  left 
alone  during  the  bath,  as  he  may  be<'<imo  faint.  If  perspiration  diM^s  not  b^in 
mt  onoe.a  little  weak  hot  tea  may  be  given  to  enoourage  it. 

7.  (Uneral  managnn^nt  of  a  ftntimt  durintf  a  cGtirse  of  mercury. — Begolar 
hours,  suflicient  exercise  in  the  open  air,  Hbunduut  simple  fotxl,  and  the  avoid- 
ance of  alcoholic  or  other  cxoesses  arc  of  etpial  im|>ortancc  in  the  management 
of  a  case  of  syphilis  as  the  administration  of  mercnrr.  While  the  patient  is 
under  the  intluenc*e  of  meivury  the  skin  siumld  be  kept  in  a  bealthv  state  by 
baths.  In  summer  there  is  no  objection  to  a  morning  i^dd  Imth,  but  in  winter 
acme  warm  water  should  be  added  to  prevent  a  chill.  The  patient  should  wear 
flannel  next  his  skin  both  in  summer  and  winter.  A  chill  during  a  coarse  of 
meii'ury  may  caasc  a  violent  attark  of  diarrheea,  ftometimes  accomj»anied  by 
much  griping  [luin  and  vomiting.  The  diet  should  be  plain,  and  anything 
likely  to  in-itatc  the  bowels,  as  excess  of  fresh  fruit,  green  vegt-taiblea.  or  made 
diKiieK,  should  1n!  avoided,  lieer  sluaild  l)c  prohibitcil,  as  it  is  apt  t4>  cuosc 
purging.  L'lan't  is  p('rlm|>s  the  best  alcoholic  drink  that  cau  Ijt  tJiken.  Alt 
thosi^  things  must,  howi-ver,  Im?  led,  Ut  a  certain  extent,  to  the  common  tense 
and  cx[)erience  of  ihe  patient.  Exercise  is  of  the  greatest  value,  but  should 
not  be  carried  to  the  extent  of  fatigue. 

Other  I>riig8  need  in  the  Treatment  of  ByphilU. —  In  the  primary 
and  early  Hcoondary  stiige^  of  flypltihs  no  drug  but  mercury  can  be  said  to 
exert  any  real  iuHuence  on  the  disease  ;  but  in  the  later  secondary  and  tertiary 
iitagea  the  prtjMxraiionH  of  ioUittA  produce  effeots  not  leaa  clearly  marked. 
Iodine  is  supposed  to  Ik*  a  specific  in  a  minor  degiie  to  roercnry.  It  has  alw 
been  provetl  that  in  patients  who  hare  undergone  a  irourxt!  of  mercurial 
treatment  iodine  lilteruteB  the  mercury*  which  may  have  kiroome  st4)n*d  up  In 
the  \iiH\y\  the  mercury  re-appearing  in  the  nrino  and  other  secretions  on  the 
jpABBiniHtration  of  the  drug.    The  etfticts  of  iodine  are  not,  however,  due  to 
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this*  for  they  are  well  marked  in  ptitients  who  have  never  taken  any 
during  the  early  Btages.  The  preparntiona  of  ittdine  are  nioet  uBefUl  IB  Ihe^ 
various  forms  of  viscerul'syphilii^.  iu  Hvpliiiitic  diai'aae  of  ita-  urrvous  ptatz«i» 
and  in  treatment  of  giimmata  wherever  Ihey  may  be  KiluaUNl.  TNnfal  w 
iodide  of  potassium  is,  however,  I  do  not  believe  that  syphilis  can  Ir 
eradicated  from  the  system  by  means  of  it;  indeed,  I  rannot  call  to  mind  a 
single  case  presenting  marked  tertiary  gviiiptoms  which  has  been  pcrmanoitJy 
relieved  without  the  udmiDistratioii  of  mercury. 

iodine  is  commonly  administered,  as  iVw/tV/**  qf  potassium^  in  dooM  of  froD 
five  to  twenty  or  even  thirty  grains.  It  is  often  romhiiied  with  Biime  bitltf 
iiifufiioDf  but  there  is  no  ndvanUi^e  in  this  unless  the  patient  requin«  a  ttinJr. 
A  most  eonvenient  mode  of  giving  iodide  of  potossiujn  is  the  folh>wmct 
Put  one  ounce  of  the  iodide  into  a  two-oun*^tc  bottle  and  fill  it  up  wiih 
water  ;  let  the  patient  take  eight  drops  of  the  solution  in  a  wineglaM  of  water 
or  in  milk  three  times  a  day,  and  gi-adually  increase  the  dose  by  two  drops 
every  two  or  three  days  till  )ie  Bnds  by  the  symptoms  of  iodism  that  he  hia 
reached  his  limit.  An  intelligent  patient  will  soon  learn  to  r(*gu]ate  hit 
dose  without  the  neeessity  of  constantly  applying  to  the  Siiq^on,  TV 
liddition  of  a  few  drops  of  aromatic  spirit  of  ammonia  is  said  to  mako  the 
iodide  more  active.  If  the  patient  ia  antemio  it  may  be  taken  in  oonjoiiotks 
with  the  iodide  of  iron. 

Iodide  of  Amnumium  can  sometimca  be  taken  by  patients  who  camooi 
tolerate  the  potassic  iodide.  It  may  be  given  in  doses  of  ten  grains  and 
upwards,  and  two  or  three  grains  of  carl>onato  of  ammonia  tuust  be  mldcd  U> 
each  d^'Hc  to  prevent  the  decomposition  of  the  iodide.  It  is  probably  Che  loii 
depressing  of  the  iodides. 

JodiiU  of  Sodium  has  also  been  re{X)mmended  in  doses  of  five  gmiua  and 
upwards.     It  is  said  to  be  less  depressing  than  the  potassinm  salt. 

Iu  whatever  way  iodine  is  mimiiiistered,  if  pushed  beyond  a  certain  poioi 
gives  rise  to  toxic  symptoms  known  as  "^^  iodism."  The  iimouut  of  tlie  d 
required  to  produce  these  eOecia  varies  with  every  case.  The  ByinpCon^i 
resemble  a  bad  cold  in  the  head ;  there  are  rcdnesa  of  the  eyes,  mQtiiag  il 
the  nose,  and  frontal  headache.  Every  patient  who  is  taking  Lhr  '  *  ^  taott 
be  warned  of  these  symptoms,  and  be  t^ild  to  reduce  the  doge  imn  they 

appear.     In  severe  csisvs  swelling  of  the  tongue  and  lips,  and  even  uloi:«ilWB 
of  the  pharynx,  may  occur.     Prolonged  administration  of  iodides  not 
fix-qncntly  gives  riee  to  a  pustnlar  eruption  resembling  acne,  or  inor«  rardy 
large  pustules  on  an  indurated  base,  which  di'y  up,  leaving  a  scab  brhitsd  ll 
In  other  cases  an  eruption  consisting  of  large  papules  and  phujUPs  may 
about  the  neck  and  face.     Paqiura  uiid  albnminuria  have  also  bt-cn  attnbatB^ 
to  its  influence.    It  must  be  remeuibered  that  children  dg  not  bear  the  iiwiiik* 
well. 

The  Sufphidei  of  Calcium  and  PotiUfdttm  arc  said  to  form  mo«  ndol 
adjuvants  to  mercury,  promoting  it«  action  and  preventing  it«  aix*unialftttoo  i 
the  system.  How  much  real  value  they  possesH  is  still  utKviiain.  Tb«r 
Chajtellc  treatment,  which  has  obtained  great  celebrity  for  the  curv  of  « 
Consists  of  the  administration  of  mercury  by  inunction,  combined  witli 
of  the  natural  hut  sulphur  waters,  both  for  bathing  and  drinking*  Tbe 
advantage  derived  in  most  caeea  from  a  visit  to  Atx-la-<'ha|telte  ariatt  Ihn 
tne  fact  that  the  |>atient,  having  little  else  to  do,  anil  I^eing  caxvfkilly 
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sr  by  till'  physioinns  an'i  tin*  rnhtxTR,  and  rei;ularly  dk-tcd  in  his  hot*!, 
CftQQoi  neglect  the  treatment  as  he  is  too  apt  to  do  at  lioiiie.  It  is  for  rich 
piitientA  who  are  not  taking  proiK?r  can?  of  themsL-lves  that  a  visit  to  the  hatlifi 
is  to  be  recommended.     A  coarse  lasts  from  six  to  sevou  weeks. 

iSarta/)ari!h  formerly  enjoyed  a  great  reputation  in  tht*  trfAtment  of  syphili*, 
Imt  at  the  present  time  it  ie  little  used.  It  may,  however,  Ite  tjivcn  in  the  late 
secondary  or  tertiary  sUige,  especially  if  the  patient  have  fallen  into  a  cachccUr 
state,  harin^loRt  flesh,  colour,  appetite,  and  spirits.  In  this  condition  nf  the 
system  dilute  nitro-hydrochloric  acid,  in  doses  of  lifteen  to  twenty  minima^ 
with  half  an  <nincc  of  the  liquid  extract  of  sarsaparilla  in  fonr  ounces  of  water, 
may  be  taken  three  times  a  day. 

Cod-iiver  OH  is  often  of  <;reat  use  when  there  has  been  considerable  loss  of 
flesh.     It  may  be  given  at  the  same  time  as  the  iodide?  of  potassium  or  iron. 

Bitttr  Tontrs  and  the  Prejxiratumjt  of  Iran  are  frequently  useful  in  the 
tertiary  staire.  They  are  given  on  general  principles  aft^r  or  in  the  intervals 
of  speciflc  treatment. 


Z<OGAt*    SECONCABY    AND    TSHTIARY    IftAMITBSTATIOMS    Or    STPHILI& 

Local  SEOOlTDABy  Affectionb.— We  shall  next  proceed  to  deacril)o  the 
character  and  treatment  of  the  different  loral  forms  in  which  constitutional 
syphilis  manifests  itself,  and  shall  consider  them  as  affecting  the  skin  ;  the 
IDIIOODS  membnvues  of  the  mouth,  nose,  touf^ue,  palate,  and  Urynx  ;  the  cye» 
bones,  teste*,  muscles,  visccni,  and  nervous  system. 

1.  Sypliilitic  Affections  of  the  BHn.— Syphilo-dermata  or  Sypthilides 
present  various  modifications  of  apiwaratico.  corresponding  closely  to  the 
different  groups  of  simple  cntaneous  disease* ;  thus  we  find  exanthematous^ 
papular,  sipiamouK,  vtsicular,  pustular,  and  tubercular  syphilitic  affections  or 
the  (-kin,  with  various  ulcers  and  growths.  These  differ  from  the  corresponding 
simple  cutaneous  diseases,  in  their  reduei^  being  more  dusky  or  coppery,  in 
leaving  Htains  of  a  brownish  or  purplish  hue,  and  in  their  giving  rise  to  no 
itching  or  other  painful  sensations.  Tin*  general  jwthology  of  these  affections 
biu  alrejuly  been  described  (p,  imo). 

Besides  this,  8}*phili8  may  modify  materially  the  general  character  of  the 
cnticlc,  causing  it  to  assamc  a  yellow  or  earthy  tint,  and  to  be  rough  or 
powdery. 

Syphilitic  skin  diseases  arrange  tliemsclves  under  the  following  groups  : — 

Syphilitic  /^ojcw/i?  consists  of  blotches  of  a  reddish-brown  or  oo|)|jcry  tint, 
becoming  mon;  distinct  as  the  redness  declines  ;  they  \*ttry  in  size  from  small 
circular  spots  to  large  and  diffused  patches,  and  are  usually  firat  observed 
•bout  the  abdomen.  Syphilitic  roseola  ia  the  most  constant,  and  the  earliest 
of  all  the  syphilitic-  eruptions,  often  appearing  before  the  primary  sore  is 
braled.  It  nsunlly  np|>ejir8  alxMit  seven  or  eight  weeks  after  infiH*tion,  an<l 
tnay  last  fn»m  n  few  days  to  two  or  three  weeks.  It  ia  very  frc^jucntly  ucooro- 
|ianied  by  an  erythematous  redness  of  the  throat. 

The  Si/wiimuA  syphilide,  or  as  it  is  often  called  *fjphUHie  p9ana9i\  oocnra 
in  itniall  putclieK  of  an  irivgular  shape,  of  a  dusky  red  colour,  sometimea 
nssTiming  a  ropfK-ry  tint,  covered  ^>ith  thin  filmy  scales.  In  many  instanceft, 
however,  the  ]>atche8  are  quite  smooth,  and  have  a  glased  nod  almost 
shining  look.    They  are  usually  Hitnatcd  on  the  inside  of  the  arms  and  thighs. 
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often  on  the  scrotam  and  penis,  even  occurrinjf  on   the  glau.     Tbe;   a;* 

fnx|ucnity  u|)[>eur  on  the  jialaiB  and  soles,  where  deep  fiworBS  and  mu^k*  ^rr 

met  with.     In  ruoiiit  -part^,  as  in  the  fohlg  of  tlitf  groin  in  fat  [ 

niiirgiu  of  ilie  unna  or  between  the  toes,  they  l>eoome  more  • 

merge  gradually  into  the  "mucoos  tubercle""  or  flat  condyloma  to  tie  <:• 

hereafter.     Al>out  the   lips  the  squamous  syphiHde  gives  r^     • 

troublesome  fissures.     It  differs  from  psctriasis  in  its  showin. 

the  M^fter  and  moister  purtii  of  the  akin,  whereas  psoriasis  i%  i 

the  drier  parts,  as  on  the  back  of  the  elbow  or  the  front  <'i 

scales  also  are  Ies»  abundant.     SquamouH  syphilide  forms  the  most  < 

eruption,  after  the  roseola,  duriuj^  the  hrst  year  of  syphilis.     I(    i»   .^u>^u 

SflBOCuated  with  ulcemtiou  of  the  toui^ils  and  iritis,  and  nut  uncucniiKMily  with 

periostitis. 

Papuhr  Syphilide,  or  Syphililie  lichen^  consists  of  small  hard  eleTBtiooi^  iK 
first  red.  but  afit?rwards  becoming  dusky  or  brownish.  There  is  aomeiU^ 
branny  desciuamation  on  the  surface.  They  are  most  commoD  on  the  fdrehoid 
and  sbouldera,  and  last  about  ihreo  weekn  l^efore  fading.  A  rare  erupUOQ  ii 
the  FoUinihir  syphilide  in  wliirh  small  papuIeK  form  nroand  the  liairB. 

The  Veeintfar  syphilide  is  of  very  rare  occurrence.  The  a*e(ticJp»  rrnry  « 
size  from  a  pirfs  heatl  ti.>  a  pea.  They  a<M^u  dry.  and  when  the  scalt»  &o  fumsl 
separate  a  coppery  red  patch  is  left  beneath.  In  one  case  which  fell  under  mj 
oliscrvation,  the  rasb  appeared  in  tlie  form  of  clusters  of  small  pointed  venctai. 
which  on  drying  left  grey  or  brownish  cnists  and  coppery  markfl.  Mjuij 
varieties  have  bet'U  dcac-rilx-d  and  uanicd  uct-urding  to  tlie  non-syphilitic  ddn 
iifTectioDs  they  resemble,  as  ccxematous,  bcrpetiform.  varioltfonu«  and  tin* 
cellifomi. 

Puftiular  syphilides  occur  srjmewhat  rarely  in  the  early  9tagc«,  but  an?  uwiff 
common  later  on.  The  early  pustular  syphilide  comniLMUMfs  us  a  suiall  \ 
which  soon  iKicomes  pustular.  It  then  dries  into  u  crust,  which  foJU  ufft 
leaving  an  elevatetl  cop|iery  spot  beueath.  It  is  merely  an  uggm\7Uion  ol  thr 
vesicular  eruption,  and  leaver  no  ulceration  or  scar  hehind  it.  l^argcr  posudft 
forming  slowly  with  a  dusky-rod  or  coppery  areola  are  met  with  in  vm: 
aubjucLs,  forming  the  eruption  known  us  syphiHtir  fcl/ti/ma.  The  pctatulc*  dir, 
leaving  a  dark  tiat  scab,  which  afler  a  time  falls  olf,  leaving  an  akx:r  whftrli 
healH  slowly,     l^cihyma  is  most  common  on  the  limits. 

In  the  late  secondary  or  in  the  tertiary  stage  in  debilitated  imbjocii,  tbt 
nflbction  known  us  rupia  is  not  uncommon.     It  seldom  <fccurs  bi'fun'  the  e 
of  the  first  yc«r,  and  may  be  met  with  as  long  as  the  syphilitic  taint 
Rupia  commeuccH  as  a  bleb  which  rapidly  t>ecomtS  ct>nven4>d   into  m 
pustule,  surrounded  by  a  wide  brown  or  coj)|H-'r3' areola.     I  i-ea 

circular  dark  brown  or  even  black  scjib.     iJeneatli  this  olcii  .kca 

and  the  crust  increases  in  thickness  from  the  drying  of  ibe  di^harge,  vrhife  at 
the  Fame  time  it  extends  at  its  ciRumferenee  ;  it  thus  cornea  to  MHune  a 
conical  form,  and  somewhat  resembles  a  limpet-shell  in  appearanoe.     After 
Hcparution  a  troublesome  uloer  of  a  circular  shape,  often  with  a  ai>u)ewbai 
surface,  is  left,  which  may  continue  to  spreail  slowly.     Thift  diM-iute  may  a; 
on  the  face,  Itut   is   especially  cnuimon  on  the  extrcniilius.      It  is  alwsTS 
indicative  of  grave  constitutional  debility. 

Syphilitic  TubercU^  commonly  ocx^ur  as  an  advanced  or  tetti&iy  syniptoa ; 
they  are  in  fact  gummata  of  the  cutis  vera.    They  appear  as  Ikard,  cnoolh 
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flat  elevations  of  a  ruddish-bnjwn  or  purplish  colour,  asuslly  arrunjr»'*i  in 
pronps  of  sinj^le  tubercle*  Ijinj^  closely  together.  They  aro  seatod  on  the  fncc 
or  extremities,  the  skin  <*t>verinjc  the  patella  and  the  nla  <>f  the  noee  beinp 
comiuon  sitnationfl.  Thoy  may  l*e  resolved  by  prt»|»er  treatrnfm,  but  have  a 
great  tendency  tt>  ulcerate  and  to  be  followed  by  slowly  Bpreadiug  scrpiginons 
sores. 

SulfCttinnemL*  HijphiHtir  gummata,  or,  as  they  have  been  called,  dwp  By]>hilitic 
tubercles,  arise  in  the  tertiary  Btago  of  syphilis  aK  bard  indolent  ma^sc-^  in  the 
suboutaneons  tiifsue,  usually  at-comitanied  by  somt.'  slight  acliini:  |xiin  or 
tendcmeas.  They  may  vary  in  size  from  a  pea  to  a  walnut.  They  are  of  shtw 
growth,  but  ultimately  become  adherent  to  the  skin,  which  then  »«sumes  a 
dosky-purple  tint.  If  unrelieved  by  treatment  the  prumina  softens  and  the 
fikin  gives  way  over  it,  exposing  the  chanicteristic  adherent  slough  rcscmltling 
wet  wash-leather.  This  slowly  seiMinites,  leaving  a  deep  cavity.  Sul>cutJ»neftuB 
gummata  may  occur  at  any  part  of  the  body  ;  common  situations  are  the  back 
of  the  thigh  and  the  upiier  part  of  tht^  arm. 

Syphilitic  Both  of  a  somewhat  chronic  chai-acter,  but  painful,  and  dischurg- 
ing  a  thin  ichorous  pus,  with  a  core  of  shreddy  areolar  tisane,  and  Icjiving 
deep,  irresfular,  and  foul  ulcers,  are  sometimes  met  with. 

Syphilitic  llcers  ar^  superficial  and  deep.  The  superficial  ulcers  arise  from 
pustules,  ecthyma,  rupia,  superticial  tul)ercles,  or  boils.  In  some  cases,  eape- 
cially  on  the  leg,  they  arise  Hke  simple  nlcers  from  some  alight  injnr)',  bot 
assume  peculiar  features  in  consequence  of  the  syphilitic  taint.  Supi-rficinJ 
syphilitic  ulcers  arc  usually  characterized  by  their  multiplicity,  by  their 
tendency  to  spreail  at  one  edge  while  healing  at  the  other,  and  thna  to 
assame  a  crescentic  oi  serpiginous  form,  and  by  their  unhealthy  gruy  surface. 
They  leave  bluish  or  brownish  cicatrices,  often  thin  and  smooth,  and  apt  to 
break  open  again  on  slight  irritation.  The  deep  ulcers  arise  from  softening 
gummata  as  above  described. 

l*lie  Hair  during  the  first  year  of  syphilis  fretjnently  becomes  lustreless  and 
dull,  and  comes  out  in  large  quantities,  often  so  as  to  cause  baldncffi — syphilitic 
alopecia.  Occasionally  it  may  separate  in  patches.  The  baldness  is  not  per- 
manent :  in  fnut,  it  resembles  the  full  of  the  hair  so  nflen  noticed  in  erysipelas 
and  various  fevers. 

DiscHsea  (»f  the  Xnils  are  common.  During  the  early  stagirs  the  nails  fre- 
quently become  brittle  and  irregular  in  gruwtb.  A  more  serious  aflection  is 
Sffphililic  ihiychia,  which  consists  in  a  chronic  inflamiuitiou  of  the  matrii, 
with  foetid  di8chur};e  from  under  the  nail  ;  the  end  of  the  afl'ected  digit  is 
swollen,  puqile  in  mloiir,  and  intensely  tender  ;  the  nail  becomes  black,  more 
or  less  bent,  and  scales  off,  leaving  a  dirty  ulcerated  surface  exposed  beneath. 
One  nail  only  is  usujilly  affected. 

i'keralitm  htttc^eit  ike  Toes  with  exceasively  font  discharge  an<l  groat 
swelling  of  tlie  foot  is  not  an  nnc<immon  ctmditioD  in  syphilis.  It  api>arently 
nrtses  from  the  ftinnation  nf  S4ifl  Hat  growths  of  th«  same  character  lis  the 
mucous  tulMTnk^  ftt  the  anus,  the  uloeration  being  dne  to  the  irriiatinj;  nwre- 
tion  between  the  toes  and  want  of  clcanlmcss.  It  is  eavity  nvogiiized,  for  it 
may  Im>  taken  as  a  rule  that  all  ulcerutions  between  tile  toes  are  duo  cither  to 
syphilis  or  to  twubicA.     Tlie  ordinary  sod  curn  diacharges  00  pus. 

The  7'rea/fHcrif  0/  Stfphititir  affteiiom  of  tht>  Skin  must  be  conducted  in 
accordaDce  with  the  general  principles  already  laid  down.     All  the  symmetrical 
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eruptions  ooourriug  in  the  early  stages  of  the  disease  are  best  treated  by 
adiniui8tmtion  of  mertrury  according  to  the  ruIcR  already  ftivvn.  The  lubcr- 
cnlnr  eruptions  and  the  sqiianxMis  forms,  wlien  ocvurrin^  ufU:*r  thu  firHt  jfnv^ 
can  often  Iv  relieved  by  itnlide  <»f  potassium,  espiccially  if  the  (Mticnt  hw 
been  treated  with  mercury  in  the  earlier  period.  I)otiovan*8  solatioo  i«  ofuii 
of  the  greatest  possible  value,  the  disease  rapidly  disappearing  under  it«  h«l 
The  same  plan  is  required  in  the  management  of  syphilitic  boibt.  In  Uw 
pustular  forms*  syphilitic  rupia  and  eethyma,  as  ihe  (Xinstitntton  \%  ciirnmnnlj 
shattered,  a  tonic  plan  of  trcjitment  is  required  in  the  fir>it  iuslAnoc  ;  aftrr 
which  the  pcrchloride  of  mercury  with  tincture  and  dccctction  nf  nnchona.  or 
fHrsaparilla  sliould  be  Hteudily  administered.  In  these  cascB  also  much  benefit 
will  be  derived  from  mercurial  faraif^ation. 

In  most  caseJ*  no  Iwal  Inttimmt  is  required  for  the  K(|UttmriiiK  or  {lapular 
eruptions,  but  should  they  ix'cur  on  the  face  the  patient  i«  oOcn  anxious  t<i 
hasten  their  disappearance.  For  this  purpose  dilate  white  precipitate  oint- 
ment, or  culomel  made  into  a  cream  with  olive-oil  and  lard,  may  be  applied. 
MurBliall  recommends  the  application  of  a  lo  per  cent,  solution  of  oivaxc  of 
mercury  with  some  morpln'a  added.  In  all  tdceraiintf  tti/f)hiiuirtt  lodolbmi, 
eitlier  applied  pure  or  made  into  an  ointment  with  vaseline,  will  be  foand 
most  Ufit;ful.  In  deep  ulcerations  iodide  of  starch  ointment  oHon  prodnocs  a 
j,'ood  etl'ect.  If  these  fail,  yellow  wash  or  perchloride  of  mercury  in  the 
atreu^th  of  two  grains  to  the  ounce,  diluted  with  water  if  it  cauHe  loi  much 
paiu,  will  often  arrest  the  spread  of  the  ulceration  and  hasten  ita  hfalinjT.  If 
!)othing  elHe  succeeds  it  may  be  necessary  to  cauterize  the  surfnc!**  witli  fuming 
nitric  acid  or  the  acid  nitrate  of  meirury.  In  syphilitic  a/u/tecia  the  interaal 
administration  of  mercury  has  m»st  influence  in  anx'Ktin>;  the  loss  of  hair;  at 
(he  same  time  dilute  white  precipitate  ointment  may  Ix*  rubbed  into  the  6c«lp 
at  night  or  a  stimulating  lotion  applied.  B.  Hill  recommended  the  foUowiog : — 
B.  Tinctnre  of  PantbarideH,  .Solution  of  Ammonia,  kh  ^ss. ;  Spirit  of  KoaexDarr. 
51. ;  Glycerine,  5SB. ;  Rose  water  to  ivlij.  \i\  syphilitu"  onyeMt  the  nail  shoold 
<be  removed  and  icHioform  applied,  Hlack  wash  nr  yellow  wa^h  ia  somciimoi 
useful.  In  ulcrraiions  btftveen  Uif  het  dilut*.*  white  prL*cipitate  ointment,  with 
a  nmall  quantity  of  extinct  of  belludonua  added,  ia  osefuf,  or  the  fullowitic 
dusting:  powder  may  be  applied : — Calomel,  5j>  s  oxide  of  sinc«  ^j^ ;  atvcb, 

■J,  Macona  Tubercles  &nd  Condylomibta. — 3ft4cm4S  iuberrh»  are  flat 
jKitches,  seldom  more  than  half  an  inch  in  diameter,  slightly  elevated,  eoft. 
and  pajiillary  on  the  surface  (Fig.  404).  They  are  situated  in  moiRt  paiu  of 
the  body,  very  commonly  on  mnco-cutaneons  snr&oes,  as  the  antis,  labia,  and 
angtes  of  the  mouth  ;  they  are  also  fre^juently  met  with  on  maooas  Burfaoea,  as 
on  the  tongue^  tonsils,  palate,  and  larynx,  and  exactly  siniilar  growtha  are  foond 
in  any  part  of  the  skin  that  is  kept  moist  by  the  natural  m  >  ind  not 

properly  cleaned,  as  1x;tween   the  Kcrotum  and  the  thigh,  11  i  of  the 

groin  in  fat  |)eo[)]e,  and  between  the  tiic».  They  ore  tuoistened  by  a  good 
deal  of  mucous  secretion  when  seated  un  mucous  membranes,  or  by  ]ierspira- 
tioD  when  on  the  skin.  In  the  mouth  and  throat  tliey  atv  usually  kuwU  ucu. 
not  BO  distinctly  elevated,  but  mther  like  a  thickened  and  op-  "f 

the  mucous  membrane  in  these  Hituaiions.     At  the  anus  the)  '  .in 

A  considerable  size,  so  oh  to  project  a  quarter  to  half  au  inch  ob(.ae  tbe  SQifaoe, 
and  it  is  then  that  they  are  commonly  termed  emuitflomata.   They  are  ft«qociiUr 
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mistaken  by  the  patient  for  piles.    They  cnnsist  essentially  of  nn  overprowth 

Aii  the  papilhe  atirnuhited  in  part  by  Uie  irritnliou  of  dirt  or  unhealthy  swre- 

tions.     They  arc  common  in  conjunction  with  the  squamous  syphilirle  on  the 

drier  parts  of  the  skin,  and  every  gradation  can  sometimes  be  traced  between 

a  scaly  patch  to  a  murons  tubercle,  according  to  the  moisture  of  the  part  in 

which  the  ynxtch.  is  situated.     They  are  met  with  most  commonly  during  the 

first  six  months  of  tlie  disease.     They  differ  from  the  venereal  warts  already 

described  (p.  Hl'.Oi  ni»t  only  in  their  HatU-r  form  and  less  nmrked  pupillary 

atractui'e,  l>iit  in  being  dependent  on  a  constitutional  diseaae,  and  not  on  local 

causes  sololy,  such  as  the  irht^ttion  of  discharges  and  want  of  eleaidincss.     The 

discbarge  with  which  they  are  moistened 

19   intensely  contagious,  and   it  is  from 

them,  when  situated  in  the  mouth,  that 

the  disease  is  transmitted  by  kissing,  or 

by   means  of  drinking-vcssels,  or   pipes, 

and  from  infants  to  their  nurses.     Their 

Vrfltf/m(7i/niugtbe  constitutional  and  local. 

Theninstitutional  trejitment  is  merely  that 

of  early  syphilis.      When   seated  at  the 

anus  or  on  the  skin,  they  arc  bt«t  treateii 

with  the  dusting  |>ower  above-mentioned. 

And  the  nse  of  boric  acid  baths.     If   this 

does  not  relieve  them  they  may  be  rubbed 

with  nitrate  of  silver  or  sulphate  of  copper. 

In  the  mouth  the  application  of  a  solution 

of  pcrchloride  of  mercury  (gr.  ij.  to  ji.), 

or  of  the  solid  nitrate  of   silver,  ia  the 

beet    tiBatmont.      Not    being  peuduIouH. 

they  do  not,  like  simple  venereal   warts, 

reqnire  to  bo  cut  off. 

3.  The  mucous  membranes  of  the 
moutK  phnrijnjr^  and  lartjnx  are  commonly 
affected  with  secondary  sv^ihilitic  erup- 
tions, which  assume  the  form  of  mucous 
tubercles,  and  of  the  exanthematous, 
aquamons,  and  nla^rating  syphilides ; 
and  in  tlie  later  stages  of  the  disease  submnoons  gummata  may  form. 

(The  e-jranthenuiUms  affection,  corresponding  to  the  roscolous  form  u\ 
CFQtaneous  syphilis,  and  arising  from  the  same  cause  and  in  the  same  con- 
stitution, principally  affects  the  palate  and  throat.  The  titherathtr  variety 
Cfjrresptinds  Ut  the  squamous  cutaneous  eruptions,  and  14  met  with  chietiy  as 
Att»  hard,  and  elevated  tnl>en;les  in  the  interior  of  the  month,  miae,  and 
tliroat.  The  ulr/rafitv  affection  of  the  miic<ins  nienibnuies  aASumi*s  a  variety 
of  forma,  which  will  inmiediatcly  be  describod,  and  occars  principally  in  the 
thr<iar  and  n<>so.  Tiic  exanthemiitonii  affection  of  the  muconn  membrane  is 
iiBually  an  early  sign  of  cunstitutioiial  rtypliilis,  fre<|Uently  showing  itself  a  few 
weeks  after  thf*  primary  (occurrence  of  tlie  <lis<iise.  The  other  varii*tit«  liclong 
to  the  more  advancctt  wcondary  and  tertiary  pcritids.  Conltftctiofin  of  various 
mocoufl  canals  often  oc<^ur  as  the  result  of  syphilitic  affections,  the  narrowing 
being  due  to  firm,  fibrous  bands,  often  excessively  dense  in  itractare.    These 
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nre  often  merely  cicatricial,  foniied  on  the  healing  of  Bvphilitic  ulcerfttioavi. 
In  other  cafie»  they  8eeui  out  of  nil  proportion  to  the  extent  of  thi>  iloUractioa 
by  ulcenition,  and  wonkl  Bj>ponr  thtn  to  be  due  Lo  difl'iise  fibroiil  rj  of 

the  8al)mucous  tisane,  followed  by  contraction.  They  hr*  most  ti  —  ;  raK 
witfi  in  the  rectum,  vaginn,  and  pharynx. 

The  syphilitic  afToctiona  of  the  wncoua  membranes  arc  moat  oonveniently 
considered  accnrdinj^  as  they  affect  distinct  or^nna  or  parta  of  the  body. 

The  FAps  are  commonly  affected  fn  persons  lalmnrinff  nnder  - 
Kyphilidc,  with  fiBSiiri^  or  cracks  usually  somewhat  indiiniUKl.and  verj  ,  , 
iu  the  movemeut  of  theue  part^.  In  the  Tirolmenl,  the  applicivtion  of  a  (KiiDlcd 
piece  of  nitrate  of  silver  to  the  hotton)  of  tlie  crack  will  g-ive  the  moat  effoctnal 
relief.  The  iusides  of  the  cheeks  are  not  unfreqaently  affaled  iu  a  aimiUr 
manner,  or  become  the  seat  of  mucous  tubercles,  which  mnst  be  treated  lA 
already  described.  Iu  tertiary  syphilis  the  lower  lip  is  occusionally  the  SMt 
of  a  diffuse  gummatous  infiltration. 

The  Tmigut^  may  be  affected  in  various  ways:  when  severely,  its  disetst 
iiHiially  constitutes  one  of  the  tertiary  manifeataiionfl  of  syphilis. 

Iu  the  early  ])eriud  of  the  secondary  staj^e  of  syphilid,  small  jia|tuUit,  simiUr  H 
to  those  ou  the  skin,  may  appear.     They  are  of  little  imfKirtance,  and  rau^c  nti  V 
inconvenience.     During  the  second  half  nf  the  first  year  nf  syphilis,  and  uflen 
at  a  later  period,  small  6ui)erRciaI  ulcers  on  the  side*  of  the  tonjroe,  having  an 
irrejrular  or  oval  outline,  and  a  grey  surface,  are  not  uncommon.    They  caw 
considerable  discomfort.     They  are  best  treated  by  ^)cing  touched  twice  u  day  ^ 
with  a  solution  of  perchloride  of  mei"cury  (jjr.  ij.  to  5J.).     The  surface  tntwl  ^ 
previously  be  dried  with  a  handkerchief.   Solid  nitrate  of  silver  is  often  as  effi- 
cacious.    Another  form  of  late  secondary  manifesUition  ou  the  tongne  is  a 
Bmnll  fissure,  or  crack,  at  one  side,  surrounded  by  a  zone  of  thickened  epithe* 
lium,  which  gives  tlie  mucous  membrane  at  the  affect^yl  %\yol  an  opwjae  blue 
tint.    TheAe  ulcers  require  the  same  treatment  aa  thosii  just  deacrii>ed.    Mncotia 
tubercles  are  not  uncommon  on  the  tongue,  bnt  arc  less  fr(*()ueut  than  <»n  the 
lips  or  cheek. 

At  a  later  period  the  dorsal  surface  of  the  tongue,  usually  only  to  its 
anterior  half,  undergoes  a  chronic  change.  The  epithelium  Ivecoraea  opaque, 
white,  and  thickened,  sometimes  in  i>atches.  sometimes  uniformly,  and  if  the 
tongue  be  dried  and  then  examined,  it  will  be  obsen'ed  that  the  ]4ipitlfl:*  in 
the  iiffectiMl  area  have  disappeared,  the  surface  being  almost  smf)oiJi.  Tlie 
diBBaae  is  a  chronic  inflammation  affecting  the  corium  of  th(i  mucoua  inirtn- 
brane,  and  the  submucous  tissne,  with  overgrowth  of  the  epillK-liutn  coTcring 
the  affected  part.  It  has  received  various  names,  according  to  the  appcarmocv 
prodaced  :  when  the  surface  is  smooth,  and  bluish  in  tint,  it  ia  spoken  of  « 
the  ^^  smooth  htujue,^''  or  chronic  jtttfmjiciat  ghssiiu^ ;  when  the  opacity  ii 
greater  it  has  been  called  paoriama  of  ike  hntptf  •  and  when  the  opit^t^lium 
is  heape<i  up  so  as  to  form  scales,  the  term  irbthijosia  lingua  haa  hnm 
applied  to  it.  These  conditions  most  frequently  result  fh)m  syphilU,  Int 
cases  are  often  met  with  in  wliich  no  history  of  the  disease  uaa  be  obtained; 
they  are  permanent,  the  normal  papillary  condition  of  the  t-ongue  new 
feeing  regainei].  Simple  ulceration  is  not  uncommon  in  the  opa<|ae  patctw<^ 
and  in  later  life  epithelioma  frequently  attacks  the  diseased  muooDamerabrtBe, 
The  treatment  of  this  condition  is  very  unsatisfactory.  Perohloride  t4  tocSTSfT 
lotions  are  often  of  use  ;  they  should  be  nsed  in  the  strcu^rth  of  gr.  i  to  gr.  /. 
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Cbe  oance,  and  tlie  patient  shuuld  be  directed  to  take  &  sm^ll  qn&ntitj  into 
the  inouLli  and  tlioroughly  pickle  the  t<»ngue  in  it.  Internally  iodide  of 
potaeeium  prodiuH's  niosl.  effect.  If  it  fails,  and  the  patient  is  in  a  state  tn 
rtttnd  it,  a  course  of  mercury  may  l)e  tried. 

The  ton;ai''  is  a  fleeted  also  in  some  casea  by  iliffuw  overgrow  th  of  its 
cotinfcfirt  fisaue,  occurring  in  [latches  and  extending  deeply  intf>  its  substance 
from  the  mucous  eiirface.  More  commonly  it  i»  the  seat  of  gummaUi.  The«e 
form,  as  a  rule,  in  tlir  muscular  subslauoe  of  the  ortran,  and  EMjmetimea  in 
the  fibrous  septum.  They  form  indolent  tumonrs,  gradually  reochiug  tlie 
mucous  membrane,  and  implieatinjr  it.  They  run  the  usual  course  of 
gummata,  and  when  they  soften  and  open  on  the  surface,  leave  deep  foul 
'Users,  which  mar  be  mistaken  for  squamous  caa-inoma.  The  diH(;uosis  of 
these  aOections,  and  their  treatment,  will  be  more  fully  considered  under 
the  disease*^  of  the  tongue. 

The  syphilitic  diseases  of  the  Throat  are  amongst  the  most  common  majii- 
festations  of  coustitutionul  syphilis,  and  fref|ueutly  occur  early.  They  present 
three  chief  forms,  occurring  in  the  early  secondarj',  the  later  BGcondary,  and 
the  tertiary  stages  of  the  disease. 

The  early  secondary  eruption  is  a  deep  re<l  exanthematous  eflioresceuce  of 
tlie  soft  paliite  and  pitlikrs  of  the  fauces,  either  without  ulcenitiuU  or  witli 
bat  superficial  abrnsion.  It  owurs  about  the  period  of  the  iuvasinn  of  the 
roseola  and  requires  uo  sp<.'eial  ta»atment,  lu  the  later  s€<:oudar>'  i?eriod, 
corresponding  to  that  at  which  the  squamous  and  papular  enipcious  appear  on 
the  skin,  ulceration  of  the  tonsils  is  very  commoD.  It  appears  6r»t  as  whittf 
jjtttches  and  mucous  tubercles,  in  the  c^^ntre  of  which  the  ulceration  com- 
mences. The  ulcers  liave  sharply  cut  edges,  ofleo  somewliat  undcnniued, 
Snpt.rHciul  mucous  patches  may  suriTiund  the  ulcer,  and  extend  on  to  the  sofi 
palate  and  pillars  of  the  fauces.  These  ulcerations  give  little  or  no  pain  in 
tiHJSt  caseit.  and  never  cause  any  serious  defltructiou  of  the  mucous  membnuie. 
They  require  the  ordinary  treatment  of  constitutional  syphilis,  and  locally  may 
ix?  occasiimally  touchril  with  the  perchluride  of  mercury  solution  (gr.  ij  t4i  5jj, 
ur  with  uitrate  of  silver. 

The  tertiiiry  alcerations  of  the  pharynx  are  fur  more  serioun.  They  seldom 
occur  till  thre«  or  more  ycar^  after  infection,  and  then  only  in  piitients  in  a 
di!bilitated  state  of  health.  The  ulcers  commence  by  a  gummatJ>U8  intUtratiou 
of  tl\e  nmcoti-s  membrane,  similar  in  character  to  the  tuberculiir  syphilidea  of 
rhe  i*Vin.  This  breaks  down,  and  a  serpiginous  ulceration  starts  from  the 
afliTiiii  spot,  and  nuiy  spread  widely  and  ra{>i<lly.  The  ulcer  has  an  invgiJar 
form  and  a  foul  grey  surface,  and  may  destroy  in  a  few  wettks  a  great  \h\x\.  of 
the  pillare  uf  Liie  fauct'a  or  of  the  soft  {Milate.  When  the  soft  piJate  is 
drtitroyed,  there  is  usually  cousiderable  dilliculty  in  nwallowiug.  and  fp^«oh 
l*eomes  alleretl.     This  form  of  ulceration  wears  -  '      .  ,  m|y 

with  rupia  on  the  skin,  and  requires  the  same  ci         ■  .  ilio 

use  of  tonics  being  generally  indicated.  Tin.*  best  Iwal  a]'pliciiLiuh  ik  a  gargle, 
composed  of  cf/rroeive  sublimate,  gr.  iv  ;  hydrochloric  acid,  nv  viij  ;  and 
water,  51.  If  the  |tatient  cannot  gargle,  or  if  the  treatment  has  no  elTecl, 
corrtisivo  Hublimatc  lotion  (irr.  ij  to  ^j)  may  be  carefully  applitn]  with  11 
isimcrit  hair  pcucit.  [>U!«ting  the  surface  with  iodofirrm  (dten  ha*i  a  moKt 
vxcellrnt  eflect.  It  may  le  used  in  conjunction  with  l\^^-  iK-nbturido  lotion 
<>r  gnxglo.    It  is  important  to  remember  thiit  garglc«  of  tiic  pi*rchloi'ide  of 
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ineroui^  cannot  safely  be  UHed  of  a  greater  strength  than  a  qaarter  to  half  a 
(Train  to  the  onnce  of  water ;  stronger  prepiirationw  mnst  be  applied  wilU 
u  bnieh.  In  very  obstinate  cases  cyanide  of  mercurj'  is  often  iisffnl  ;  it  mar 
l»e  used  au  u  solution  of  the  Btrength  of  5  to  10  grains  Uy  the  onncv,  which 
must  be  applied  with  a  brush  by  the  8uiic;eon  himself. 

When  the  ulcers  Leal,  the  contraction  of  the  cicatrices  may  give  rwe  to 
stettosis  of  the  pharifTU-.  This  may  occur  in  three  situations  :  Ist,  between  the 
top  of  the  palate  and  the  posterior  wall  of  the  ph&r}*ni,  so  on  to  onl  off  the 
nasal  portion  of  the  latter ;  2ndly,  between  the  soft  ]>alate,  the  walls  of  th« 
pharynx  and  tlie  tongue,  and  Srdly,  across  between  the  pharynx  :  ■  "  '"»**• 
rior  wall  of  the  larynx.    This  stenosis  is  probably  the  result  of  u I.  f  tb« 

opposite  muciMis  surfaces  ;  but  it  is  often  out  of  all  proportion  to  tbe  extent 
of  the  ulceration.  It  iniiy  gradually  increase  until  the  contnLction  livcomaiAa 
L'reat  that  swallowing  is  seriously  impeded  and  breathing  is  carrii-d  on  with 
difficulty. 

In  the  second  and  third  forms  of  the  contraction  it  becomes  d 
in  order  to  enaijio  the  patient  to  swallow  and  to  breathe,  to  dilate  the 
This,  if  the  stenosis  be  not  too  tight,  may  be  done  by  simple  dilatation  by 
of  bougies.     If  very  contracted,  its  edges  should  be  carefnlly  notched  before 
dilatation.      Hcfore  doing   this  it  may  be  well  to   {K^rfonn   tracheotom/ ■* 
a  prophylactic  measure,  averting  all  danger  of  suilbauion   and  vpumodk 
irritation  during  the  manipuIatiouB  in  the  pbarynx. 

Syphilitic  ulcenitions  have  Ijecn  described  as  occurring  also  in  the  ffiufpAofn 
and  leading  to  stricture  of  that  canal. 

The  mucous  membrane  of  the  larynjr  is  frequently  affwaed  both  iti  cady  wbA 
in  advanced  syphilis.  The  affections  are  similar  to  those  of  the  fanoQi  aod 
pharjrnx.  Daring  the  early  exanthematous  eruptions  there  may  Im  •QBK 
catarrh  causing  h(»arseness  and  cough.  Later  on  flat  mncoas  tulicrclct  mtj 
appear,  but  ulceration  is  rare.  They  disappear  under  treatment,  leaving  no  i 
etfcctK  behind.  Tn  the  tertiary  stage  tiie  most  extensive  nlcemtioa,  leading 
to  destruction  of  the  epiglottis  and  vocal  cords,  with  necrosis  of  the  Gaitilae>Hk 
may  take  pliu*e.  There  is  usually  great  thickening  of  the  aryta?no-epiglotti- 
dean  folds,  not  uufrequently  complicated  by  the  formation  of  Bubmaoou 
gummato.  If  the  patient  recover,  the  opening  of  the  glottis  may  be  to  far 
closed  as  tft  necessitate  tracheotomy,  and  the  use  of  a  tnlie  for  the  remainder  e^ 
life.  The  symptoms  and  treatment  are  more  fully  described  with  DiiCManf 
the  Larynx,  Vol.  II. 

The  NoAe  is  often  extensively  affected  in  constitutional  syphtlis,  eaptobllr 
in  individuals  who  are  addicted  to  drink  or  much  expensed  to  changra  of 
peruture,  and  who  are  unable  to  pay  proper  attention  to  their  treattneot. 
mucous  membrane  becomes  chronically  thickened,  and  this  is  accompanied 
discharge  of  blotKl  and  pus,  coryzo,  and  habitual  snuflling.     In  other 
ulceration  takes  place,  with  a  very  fictid  odour  of  the  breath,  and  the  Ufrm\ 
of  thick  Croats  on  the  septum,  or  between  this  and  the  ahe.     This  uli 
is  very  ])ersistent  and  tronblcsome,  and  usually  retjuires  meTcurial  bmtiiuDW 
with  the  local  application  of  strong  nitric  acid,  or  of  the  acid  nitnte 
mercury,  to  arrest  its  progress.     In  many  cases  ulceration  will  r-  <«eJ 

to  desLruotiou  and  perforation  of   the   septum,   or    necrwiis    i.i  .""»U 

bones,  the  vomer,  and  ethmoid  :  sometimes  excavating  the  whole  of  Ui4 
interior  of  the  nose,  hollowing  it  out   into  one  grual  ohum.     When  this-' 
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happens,  the  niuuil  )x)ne§  are  ufitially  flattenetl,  hrokon  dovm,  or  destroyed,  the 
nlie  and  eohimna  uleeratitig  awny,  so  hs  to  give  rist*  to  •rpciit;  disfigTiifment. 
In  other  <!Ji8e.s  the  hard  jialnte  is  affected,  and  p(?rf(iration  tukos  place  into  tlie 
mouth.  Uccosioually  the  disease  extendi  to  the  bones  of  thu  t)ase  uf  the  skull, 
and  in  this  way  uiny  occasion  impairment  of  vision*  epilepsy,  or  death. 
Cerebral  symptoms,  however,  do  not  necessarily  occur  when  the  bnae  of  the 
skull  ie  implicntod.  In  l>^7o  I  removed  the  whole  body  of  the  sphenoid  from 
the*  nasal  ca\nty  of  a  man  who  had  never  snflerod  from  any  disturbance  of  the 
cerebral  functions. 

The  Trmtnieni  of  these  nostxi  affections  must  be  conducted  in  accordance 
with  general  principles.  In  many  cases  mercurial  fumigation  is  extremely 
Dsefnl,  though  as  a  rule  iodide  of  p<:itaasiam  has  more  effect.  Iodoform  sniffed 
up  the  nose,  either  pure,  or  diliittMl  with  nitrate  of  biRmuth  or  starch  powder,  is 
more  et!icieut  than  any  other  application  iu  neulrahaing  the  intolerable  stench 
caused  by  syphilitic  disease  of  the  bones  of  the  nose.  The  cavity  must  alio 
be  washed  out  twice  a  day  by  means  of  a  nasal  douche.  The  dead  bone  roust 
be  removed  when  loose,     (See  Diseases  of  the  Xose,  Vol.  II.) 

The  mucous  membrane  of  the  R$e.tum  is  not  unfrequently  n(Tect<rd  in 
sypliilis.  In  the  early  stages  of  the  disease  mucous  tuttercles  are  common  at 
the  aims.  Small  superficial  ulcers,  Himilar  to  those  on  other  mucous  mcni- 
bnuies,  may  also  be  nict  with.  These  are  not,  however,  of  serious  importance. 
The  tertiary  affections  of  the  rectum,  on  the  other  hand,  are  always  serious 
and  often  fatal.  They  occur  most  frt:*quently  in  women.  Two  conditions  ore 
usually  met  with  together — fibroid  induration  of  the  coats  of  the  gut  and 
ulceratioD  of  the  mucoas  membrane.  Submucous  gammata  are  very  rare. 
The  induration  of  the  coats  of  the  gut^  as  a  rule,  precedes  the  ulceration  ;  it 
commences  as  a  fibroid  overgrowth  in  the  submucous  tissue,  starting  from 
che  region  of  the  anus  and  extending  upwards.  The  new  tissue,  as  it 
develops,  contracts  like  that  of  a  scar,  and  thus  the  wall  of  the  gut  becomes 
indurated  and  the  canal  narrowed.  In  the  later  stages  the  tibroid  growth 
extends  mto  the  muscular  coat,  itnd  the  pent^)neal  covering  may  be  thickened 
and  opaque.  The  thickening  of  the  submucous  tiasue  interferes  with  the 
proper  vaacular  supply  of  the  mucous  membnuie.  and  nlccmtion  follon-s.  The 
ulcers  have  a  foul  grey  floor  and  slightly  raised  edges.  They  may  slowly 
perforate  the  gut  into  the  vagina  or  [peritoneum  ;  but  general  {teritonitis  is 
rare,  as  from  the  slowness  of  the  process  firm  adhesions  !<>  surrounding  parts 
have  usually  formed  before  [)erforatiou  takes  place.  (Sec  Syphilitic  Stricture 
of  the  Rectum,  Vol.  II.)  As  the  induration  of  the  ooate  of  the  gut  at  first 
(Ausea  bnt  little  inconvenience,  the  patient  seldom  comes  under  the  care  of 
the  8urgoon  till  some  ulcerati<m  has  taken  place.  In  aoiiw  caaea  aerpiginona 
ulceration  may  bo  the  primary  change ;  but  these  are  certainly  the  leas 
common. 

4.  Bypldlitio  Xritia  usually  occurs  dnring  the  first  year  after  inffCtioD 
and  often  in  people  who  arc  othenvii»e  strong  aud  healthy.  The  ordinary 
itvmptoms  of  iritiis.  itomcwbat  modified,  characterize  the  aficrtion.  The  patient 
I'ompIoinH  of  dimneas  of  sight,  pain  in  the  eye,  and  often  of  very  aevere 
circumorbital  or  hemicranial  jmins.  On  examining  the  eye,  the  oonjunctira 
will  be  found  to  he  slightly  injected,  and  a  zimc  of  pink  Teasels  to  1»e  seated 
in  the  sclerotic,  close  to  the  c^irnca  ;  the  wpicous  humour  \\n»  hwt  it.a  trans- 
jiarenoy,  giving  a  muddy  look  to  the  eye,  aud  the  colour  of  the  iris  is  altered. 
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The  popil  is  diminished  in  size  and  in*e£rnlar  ia  shape,  usuallr  anrniar 
towards  tiie  nasal  side,  and  small  yellowish  or  brownish  ni*duI(.'B  of  \ym\h 
may  be  seen  on  the  surface  of  the  iris.     If  the  caec  bt-  Irft   t  r  U; 

improperly  treated,  it  may  advance  to  disorganisation  of  th<-  _  1  in 

permanent  loss  of  sight.    The  retina  often  liecomcB  affected,  and  iDcambl 
blindness  results. 
The  Treahnenf  consists  in  local  depletion  by  means  of  cnppins:  and  Wochs 

to  the  tetnploB,  and  thf*  adminislmlioQ  *4 
mercury  iuid  ()]>ium  iuterually,  ju  iHc^  saar 
lime  that  atropine  drops  are  put  frcquenUj 
into  the  eye.  Most  commonly,  as  the  moatk 
becomes  aff'octp*!  by  the  mercurial,  tbr  ejr 
will  clear,  the  lymph  becomin;;:  ',  *fiil 

the   pupil    ropiining  its  norm  >  ami 

colour.  In  some  case*,  however,  m  cbnMiio 
inflammation  continues  :  here  the  beat  tfftct 
rr-snh  from  the  administration  of  «mall  do«« 
of  ]K;rchIori<le  of  mercury,  with  rvp«U«l 
blistering  to  the  temples  ;  and,  in  a  latCT 
staiie,  Hoda  and  Imrk  may  advanta^eouriT  b 
;^lven. 

r>.  BypliiUtic  Diseases  of   the  Booea. 
— The  bones  aie  liable  to  siiiVi  itt 

sc-cf»ndary  and  the  tertiary  ptn^-  Liili^ 

In  the  i^econdary  stage  achini:  pains  iu  tbr 
bouts  arc  not  uncommon.    They  are  wone 
night,  and  may  be  unacc/>mpantcd  by  an; 
rucojjnizable  change  of  stnicture. 

The  charact^'iifitic  Iwne  difieases  of  iypb 
an*  usually  delayed   till   the   tertiary 
some  two  years  or  more  after  infe<.*tion 
some  Sur<r&onB  the  gruvcr  forms  are  nid 
be  the  result  of  the  administration  of  m 
rather  than   of  the   syphilis  for   irhtefa 
drug  is   given.      ThJa  doi^triue  I  believe 
be  eutirely  without  fonudatiun.     That 
are  met  with  in  syphilitic  casca  in  wht 
mercury  has  been  given,  tliere  cmi  bo 
donbt.     I  have  had  under  my  care 
vith  extensive  disease  of  the  rraQiUBi  lai 
of  the    clavicle,   whoeu    sypliilis    had 
treated    throughout   op    the   noa 
plan.       Quo    patient    OBpecialhr,    a 
fn)m    wluim    I    removed    portion* 
for    necrosis    accompanying  :.'ibi^ 

militiiry  hospital  without  nwi 
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Vltt.  40'..— »>|.liiUti(*  I'pti,.*Ilti«  nt  TO>i«, 
nBOlUncUi  the  fonuation  ol «  Fuiil(«nii 


I  run  lam    and   of  the   clavicle 

syphilis,  ha<l  been  treated  in   a 

never  seen  or  lieard  of  mercury  producing  nciT'wis  iu  any  b*>n 

of  the  jaws,  when  given  for  diseases  other  than  iiyphilis.     Ko 

of  the  bones  are  especially  apt  t<»  occur  when  the  patient's  v 

ken  broken  downVy  any  intAia*;  ^ti^  wi  Sa^^roverly  eonducie»i  uicmui*! 


had  ta^^ 


SYrUILITIC    DISEASES    OF    HOSE, 


"57 


ue  this  result.  They  occur  nsually  after  the  patient  has  puied 
tliroLi^rfi  the  whulc  course  of  the  less  Fovcrc  syphilitic  adectioDS,  such  as  thoBG 
of  the  skiu,  mucous  mernbrano,  an<l  throat.  The  afTections  of  the  bones, 
howerer,  uiuy  iu  some  casea  declare  theaiselves  at  the  same  time  as  llie 
atTectiouB  of  tl»e  skin  and  mucous  membranes.  They  occur  mi»re  commotil)" 
amonirat  the  poon-r  clHssCii,  cspeciiilly  those  who  are  exposed  to  atiiio&pherio 
vicissitudes,  and  chiefly  in  strumous  coustitutions. 

The  diseases  to  which  the  boaes  are  liable  as  a  consequence  of  syphilis  arc 
the  following  : — 

Syphilitir  Periostiiis  or  Noil^. — This  consists  of  a  localised  inflammatiou 
of  tl^ie  periosti^um,  usually  nflcoting  one  l>one  only,  but  sometimes  uiauy.  The 
inflHmmutiuu  is  m'compaiiied  by  exudation  into  ami  umler  the  mombrune  ; 
the  cxndutiitu  may  Ik:  aitsnrbctl,  uml  the  part  rui$ton>d  to  its  normal  conilition, 
but  nioa*  commonly  it  is  partly  or  entirely  developed  into  new  l>ouc,  aud  thoK 
a  permanent  thickening  may  remain  (Fig.  405).  In  the  early  stages  the  new 
bone  is  mil  and  spongy,  and  is  shar])ly  separated  from  the  compact  bone 
beneath,  which,  l^eyoud  some  slight  superficial  mrefaction  from  enlargement  of 
tlie  Haversian  canals,  shows  no  sign  of  change.  As  time  goes  ou,  however, 
the  r»ew  bone  becomes  more  compact  till  at  Inst  it  seems  merely  a  part  of  Uie 
compact  tissues  which  at  the  atlboted  spot  may  be  a  little  denser  than  natural. 
Nodes  may  oci-iir  on  almast  any  of  the  bones  ;  but  they  are  most  commonly 
met  witli  nn  the  tibia,  the  clavicle,  or  the  bones  of  the  foreann.  They  form 
elongateil,  uniform,  elastic  or  hard  swellings,  usually  tender  ou  prejjjsure,  uud 
generally  but  little  painful  during  the  day  ;  but  at  night  the  aggravation  of 
pain  is  peculiarly  marked^  and  constitutes 
jierhaps  the  most  disU'essing  symptom.  They 
muse  no  redness  of  skin  and  have  no 
tendency  to  suppurate. 

Schrostn  of  Botu, — This  corresponds  to 
the  diffuse  overgrowth  of  fibroid  tissue  in 
other  parts.  It  nsuully  affects  one  of  the 
long  bones  or  the  cpaniuni.  The  boues 
liecome  incrriised  in  size  uud  density.  The 
new  osseous  tissue  is  ft)rmed  on  the  surface 
from  the  periosteum,  but  does  not  show  the 
distinct  scparatiou  from  the  old  so  dearly 
noticed  iu  the  ordinary  node ;  the  growth 
i«,  moretiver,  not  limited  Ji*  in  a  node,  but 
widely  diflused  as  through  the  whole  sliaft  of  a  long  bone  or  tlironghout  tlte 
vault  of  the  skull.  At  the  same  time  that  new  Itone  is  formed  on  the  snrfsoe 
H  similar  change  may  occur  internally  till  the  uieilullnry  canal  becomes 
gruduully  tiUcd  with  dense  new  bone  (Fig.  406).  The  symptoms  of  this 
nffectiou  are  merely  the  steady  increase  in  sise,  with  obscore  achiog  pains, 
worse  ut  night. 

OMtnimiUi  of  Bonf,^TUt:se  nev^r  occur  alone,  but  are  always  associated  witli 
the  periosteal  uo<1e  or  with  sclerosis  of  the  surrounding  bone.  They  most 
commonly  form  8nj>erficially,  and  arc  at  first  indistinguishable  (Vom  the  onlinary 
node  ;  in  fact,  an  Ivfore  [lointcd  out,  the  gumma  in  itjf  eomuiencement  is 
identiciii  in  its  nuture  with  the  diffuse  syjthilitic  overgmwth  of  fibroid  tissuCf 
differing  merely  in  it«t  localiuitiuu  and  intensity  and  iu  its  tetideoc^  Uk^\;^ 
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(leguneraLiou  and  softeiiiug.     A  suLperiosteal  gumma  iuiih  the  ordinary  roi 
of  such  growths;   if  unrelieved  by  ti-eatraent  it  gT;iiluul!y  int-rfascs  in  *izr, 
approaches  the  ekiii  su|>erJioially,  and  extends  into  the  Ijoiie  l^Mieath  ;  tinallv,^ 
it  softeoB,  the  skiu  gives  way,  the  slough  Is  discharged,  and  a  deep  ulcer  ii  leftt; 
at  the  bottom  of  which  spongy  ulcerating  bone  is  expo«<?d.    Tl»i»  forma  tli»! 
most  common  variety  of  si/ffhih'tic  atru*it.  In  the  cranium  the  eumma  may  oon-J 
pletely  perforat**  the  bone,bnt  more  commonly  it  is  iissi»ciaU*d  witli  great acleniitt^ 
of  the  vault  of  the  Bkuli,  the  tliickcned  hone  being  hollowed  out  and  womi- 
eaten  in  parts  corresponding  to  the  situation  of  the  guramata.    Orcanionallj^ 
the  gummata  form  on  the  internal  aspect  of  the  Bkull,  and  mar  girr  riMto^ 
oerebral  symptoms.   Gummata  of  bone  fonn  rounded  flattened  tamours,  aocom* 
panied  with  aching  pain  usually  worse  at  uight,    AfU'r  a  time  tliey  8oft«n.1 
and  may  then  resemble  abscesses.     However  soft  tliey  may  become,  they  moit 
on  no  account  be  opened,  as  absorption  may  take  plaa*  e\en  after  distiBCf 
fl actuation  is  present. 

Syphilitic  Xecrosis  may  arise  in  variona  ways.   In  the  vault  of  the  skull  it  !ff 


Flj.  40T.— Syphilitic  Jfe»TOftl»  of  Frmital  Bonr.    Tim  »CTiiiMtnirn,  whirh  hA«  romi'1rt»W  a-i  _  __ 
wurui-entuii  AurfAc(<,  Utc  mtiill  of  tlif  Inflaiumatluii  u(  tlic  U>iic  wliieli  pnrcmlml  iu  Oa«t^ 


most  commonly  due  to  an  exag^ration  of  the  process  of  sclerofda,  by  which 
the  Haversian  canals  become  obliterated  to  such  an  extent  that  death  of  ibf 
Ixiue  follows.  The  sequestra  thus  formed  arc  oflen  of  considerable  sixc, 
times  reaching  that  of  the  palm  of  the  hand  (Fig.  -io").  They  are  c»cd] 
of  deusL*  hard  bone,  much  thicker  than  the  norma)  skull,  and  always  more 
less  wormK'atcn  on  the  surface.  This  appearance  is  due  to  the  previous 
ence  of  subperiosteal  gummata  which  have  soft-ened  and  boeu  thrown  off.  TtM^ 
skin  of  the  scalp  having  l>een  implicated  in  the  gummata  is  destrt>yiM  partly 
their  softening  and  partly  by  sul)sequent  ulceration,  so  that  the  «nrftce  of 
sequestrum  is  usually  bare  and  expired.  The  process  of  8C|»aratioo  is  vcfy^ 
slow,  often  husling  many  years.  Cea>bral  symptoms  nmy  bo  prcaenc,  but 
qoite  as  often  absent.  Necrosis  of  the  Ixtnes  of  the  baae  of  the 
may  arise  in  the  same  way,  or  may  result  fVttm  ulceration  of  tlic  nracpas^ 
oiemhranc  of  the  niLsal  cavity  or  pharynx  by  which  tbey  are  in  many  part* 
thinly  covered.    Tlic  tertmrj  aWjtvA\o\\'&  m  W^  vuE^utli  and  nuso  also  mar  bv 
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followed  bv  necrosis  of  the  hard  palate,  of  the  turi)inttte  and  ethmoid  bones  ; 
but  it  is  a  remarkable  fact  that  tlie  hard  palate  is  not  nearly  so  freqneutly 
affected  as  the  nasal  and  ipongy  bones.  In  conseqncnce  of  this  destruction 
of  bonj  ttssoe,  the  no««e  may  fall  in,  or  a  communication  may  be  esiablished 
between  the  nose  aud  the  mouth  through  the  hard  palat<*.  Sj-philitic  necrosis 
may  also  affect  the  alveolar  proceases  of  the  jaws.  It  is  very  nnoommon  in 
the  lont^  bones. 

SyphUiUc  C<iru>s,  or  nlocration  of  bone,  is  must  commonly  the  result  of  the 
softening  of  a  perioeitea]  gumma,  but  it  may  l>e  due  to  the  extension  of  a 
superficial  ulcer  to  the  bone  in  thinly  covered  parts.  The  caries  is  rarely 
uncomplicated  ;  usuully,  the  surrounding  compact  bone  is  sclerosed,  or  in  the 
neighbourhood  of  the  ulcer  there  may  be  a  considerable  formation  of  new  boue 


Fljt.  4W.— Syi'lillitln  Onic4  uf  Prutiial  Bnn*.    Tit*  auHkrv  of  tb«  Imn*  U  •«l<iQ«iviily  wnnD««t»o  uhI 
onjilff).     Abova  the  lighl  ttrblt  tliiTti  U  «  4h«Ufiw  ilppPHMUui  wittoli  bu  r««i|lCvii  tttim  ikf  kmling  uf  a 
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from  the  periosteum.  In  other  cases  the  process  is  a  combination  of  necrosis 
and  ulceration  ;  the  sequestra  being  snrroundedbyazoneof  ulcemtion  extend- 
ing a  considerable  distance  from  the  dead  bcme  and  not  closely  limited  to  its 
eige,  as  in  the  pnx^ss  of  8<.'[»ai'ation  of  a  single  piwH?  of  dwid  iHme.  Syphilitic 
<*ariefl  is  mi^st  commou  in  the  skull  (Fig.  -los),  but  it  is  mot  with  aUo  in  other 
parts.  The  nppcr  part  of  the  sternum  is  not  an  uncommon  situation.  It  is 
also  met  with  in  the  extremities.  I  have  twice  seen  a  t»ei*utiar  form  of  caries 
of  the  cancvllous  tissue  of  the  head  of  cho  tibia  in  old  syjthilitic  aist-^.  In  Lioth 
cases,  which  were  very  similar,  the  patients  had  Iwen  ulfiolfd  for  ti  length  of 
time  with  node*  of  the  tibia,  as  u  cou6«.N|uence  of  lunp  antivedt-nt  syphihtic 
taint.  A  chronic  abrtceiw  eventually  developcil  over  the  head  of  the  bone, 
lending  to  a  curious  aivity.  I  expoa-d  this  anil  gouged  the  diyeaaed  bone 
awsy  ;  it  was  j  eculiirly  dry,  light,  and  almost  floccuWnl,  \X  %u<i\\  fl^  VitTwv  <swx\fc 
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applied  to  bone.     Both  patients  recovered  well  fmm  the  oj  *  ^5*1 

of  them,  a  female,  died  two  years  afLerwanls  of   epilepM  ^  .  ub 

ftvphilitic  gnmraata  of  the  dnra  mater. 

Kotli  in  acquired  and   in  hcT*ciiilary  syphilis  the  hones  of  i\v  m^ 

toes  are  sometimes  attacked,  givin^;  Hhc  to  the  condition  knov  i  *^IV 

tkich/Ntis.     It  most  commonly  assumes  the  form  of  gummatoun  ]i 
often  followed  by  Roftonin^  of  the  new  tissue  and  necroAii*  of  the  ; 
The  affected  l^ouee  are  much  enlarged.  J 

From  the  foregoing  description  it  will  be  8*;cn  that  the  diseases  of  bon«>J 
due  to  syphilis  are  all  modifications  of  the  same  pr(i(:es«t  which  cli&racterin 
the  disease  elsewhere  in  its  tertiary  sta^e,  namely  an  overgrowth  of  the  cob- 
neetive  tissue.  The  new  tissue  acciunulates  in  srtme  places  iu  snt-h  n»|i4»  lu 
to  form  a  distinct  tumour,  the  gnmrau»  which  being  imperfectly  suppliiHl  with, 
blood  tends  to  degenerate.  The  node  and  the  uncomplicated  sc1ero«U  of 
form  tiie  simplest  stage  of  the  prwiesa  ;  the  formation  of  gummata  ig  tfae  Dt 
advance;  necrosis  is  an  aeddent  dne  to  exaggeration  of  the  s. -  r  t* 

exposure  of  the  bone  from  softening  of  the  gumniata,  and  cart-     ^  :  iik> 

from  the  latter  condition.  It  is  not  suqu'iaing,  therefore,  that  ^ri'  nnwt  wTtlt< 
these  various  elfects  combined  tn  every  possible  way  ;  the  ji^aiuma  is  alwiv* 
surrounded  by  periostitis  with  or  without  the  formation  of  n«w  bone,  cuic*^ 
and  necrosis  occur  mixed  together,  and  new  growth  and  dc«tnictioo  mvr  gol 
on  side  by  side. 

The   Cotistihtlioual  Treaimrni  of  syphilitic  diseases  of  the  l»one«  is  thut 
already  recommended  for  the  tertiary  stage  of  the  disease.     Merearjr  w  nd- 
missible  only  if  the  patient  ia  otherwise  in  good  health,   t'snally  tbo  ioduiaatf| 
potassium  or  sodium  give  tlie  desired  relief  when  iidministcrcd  in  sofficieiith'' 
large  doses.     Lomlhj  the  treatment  varies  with  the  form  Bflsnmed  by  tiie 
disease.    The  simple   node  nsually  requires  no  local   treatment.     If  it  ikj 
very  chronic  and  painful,  blistci-s  will  almost  always  give  relief.     If  tbew] 
fail  and  the  case  proves  very  intmctablc,  and  especially  if  there  is  oonsidcnLbk 
formation  of  new  bone,  I  have  found  the  greatest  udvautn^*  uatxiki  frott; 
cutting  down  upon  the  enlarged,  thickened,  and  tender  l>onc.  and  by 
of  a  ITey*s  saw  making  a  deep  cut  into  it  alMtut  one  Eind  a  half  or  two  indy^ 
in  length  parallel  to  its  axis,  and  down  to  the  meiiiillary  canal.    By  tlitA  oprr»- 
tion  the  tension  is  at  once  reUcved,  and  the  pain  etfectnaily  and  pcrtnaiwDtlT 
removed.     In  syphilitic  necronis  the  necrosed  bone  slionld  be  SMpeirat<Ml  as  tt 
becomes  loose  ;  the  locu!  irritation  depending  on  its  presenre  then  subciiin. 
When  the  lx)ne  has  fallen  into  a  carious  state,  the  unhealthy  surface  sbooldbe] 
thoroughly  scraped  with  a  sharp  spoon,  and  the  c^ivity  di-esse*!  with  i< 
or  iodide  of  starch  ointment. 

Syphilitic  disease  of  Joiats  is  not  of  very  fre(jnent  nccun-ence.  Pdoiintttf^ 
joints  are  not  uncommon  during  the  very  earliest  stsges.  before  the  apfieummsr 
of  the  eruptions  ;  and  daring  the  secondary  E'tagr  tmme  alight  synivvitis  baft 
occasionally  been  observed,  apparently  dne  to  tlie  disease,  but  iheao  coiKiitMCV 
are  of  no  great  importance.  Jonathan  Hutchinson,  Jan.,  has  paid  mncii 
attention  to  this  subject,  and  has  collected  many  re(x>rded  cases  of  joiiiidJM^ 
in  tertiary  syphilis.  ]^M 

Any  of  the  larger  joints  may  be  aflecled,  hut  the  kiP  '  '"Q^'i^l 

<i/Mea«ed.     (inmmala  may  foru\  \n  the  synovial  meni  .  or  ^^ 

ntatiding  slruclureB,  w\^\\at  xi^  o\<\ict  oa««9.  ^-^^«t  «^\\vi.\\t)\  memhraae  ondcffosi^ 
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uniform  thickening^.  In  rithcr  ouw  then.'  ia  likely  to  be  wnsidcrabli.'  eubacutc 
or  chronic  cflfusion  into  the  joint,  and  this  may  occur  without  huj  other  eigna 
of  disease.  Periosteal  thickening  of  the  articular  ends  of  tlie  bones  may 
occur.  These  joint  affections  are  usually  accompanied  by  considerable 
noctunial  piiin,  but  a  painless  chronic  synovitis  may  be  met  with.  Complete 
cure  may  follow  suitable  ireatineut,  but  a  varying  amount  of  ^tiffncas  of  the 
joint  often  rt^mains. 

UummatoiiH  infiltration  of  the  Bursas  h  an  occasional  symptom  of  tertisr)' 
syphilis.  In  a  cas<!  recently  in  University  College  Hospital  considerable  solid 
enlargement  of  each  bursji  patelliu  was  present  in  a  woman  whose  palate 
showed  nnmislnkeable  evidence  of  old  syphilitic  ulceration.  The  swellingB 
completely  diBapi)cai'ed  after  a  course  of  iodide  of  potassium. 

7.  Syphilitic  disease  of  the  Kuscles  and  Tendons  liiis  been  described  by 
Bonisson  and  others.  Thesse  structures  are  not  unfretjuently  affected,  but  less 
often  thun  the  bones.  In  the  musi'les  diffuse  selerosis  1ms  Ix'en  described,  but 
it  is  exceedingly  rai-e.  Otmimata  are  much  more  common;  they  fonn  ill- 
defined  tumours  in  the  substance  of  the  muscle,  growing  slowly,  with  some 
aching  pain  and  tenderneas.  They  are  less  prone  to  soften  than  similar 
growths  in  more  sa[terficial  structures.  Elongated  tumours  resembling  nodes 
have  been  described  as  affecting  the  tendons,  and  gunimatn  are  occasionally 
observed  in  their  Rubstance.  They  resemble  similar  growths  elsewhere-,  and 
are  l:)est  treated  by  io<lidc  of  potassiujn. 

8.  Syphilitic  disease  of  the  Testicle. — This  a^isumes  two  forms — the 
diffuse  overgrowth  of  the  int^TtubuIar  connective  tissue,  and  the  formation 
of  gnmmata.  Thcde  diseases  affect  the  body  of  the  gland,  and  are  always  met 
with  as  tiTtiary  phenomena.  The  symptoms,  pathological  appearances,  and 
treatment,  are  fully  dt^eribcd  with  Diseases  of  the  Testiclei  Vol.  IL 

9.  Syphilitic  OTsritifl  is  a  disease  that  I  believe  I  have  on  sevcml  occa- 
sions juct  with.  The  history  of  the  cases  has  been  uniformly  as  follows  :  an 
attack  of  syphilis  long  before ;  various  constitutional  symptoms  running 
through  secondary  and  tertiary  stages  ;  infiammatory  conge8ti<m  of  one  ovary. 

determined  by  vafrinal  and  rectal  exploration  ;  eventual  cure  by  means  of 
ing  and  the  perchluridc  of  mercury  and  bark  or  i(*dide  of  potttssiom — 
'la  fact,  a  condition  of  things  closely  resembling  what  occurs  in  syphilitic 
disease  of  the  testicle. 

to.  Visceral  Syphilis. — Our  knowledge  of  the  syphilitic  diseases  of 
intemn!  or>;]Lns  is  of  modern  origin.  "Visceral  Syphilis"  was  not  only 
unknown  t^.),  but  unKns(»ected  by,  so  acute  an  ol)ecrA'er  as  .luhn  Hunter,  tmd 
the  syphilogniphers  of  the  early  part  of  this  ccutnry  make  no  mention  of  it. 
To  Dittrich,  Lancereaux.  Wilks,  Bristowe,  and  Moxon  we  are  indebted  for  the 
establishment  of  the  fact  that,  after  external  manifestations  of  syphilis  have 
in  H  great  mejisure,  if  not  entirely,  di8ap|M.^;ired,  and  the  disease  htm  entered  ita 
tcrtiarj-  stuge,  gummiitiv  may  fonn  in  most,  if  not  in  sll,  the  inlemal  organs, 
producing  si.'nous  functional  disturlumce,  and  leading  to  organic  cbaages  of 
the  most  extensive  and  fatal  character. 

It  may  now  be  taken  as  &  fact  incontestahly  ostablished  by  numeroos  patbo- 
li>girAl  (ihservationK,  that  there  are  few,  if  any,  orgauB  that  eficapo  the  raragcs 
of  syphilis  ;  and  although  there  may  be  a  doubt  whetljer  some  of  '  of 

disease  met  with  in  rertuin  organs,  iis  the  livrr,  lungs,  and  spleen,  an-  ed 

as  syphilitic,  may  not  in  reality  be  doe  to  noD-s|x*citic  diseaee^  let  \tV\\^^i»ak-<«^ 
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in  internal 


there  can  he  no  doubt  of  the  f: 


the  syphihtic 


guinniiittt  arc  in 
is  established. 

The  general  pathological  characters  of  the  chatigeB  in  the  visoen  and  in  Uv 
arteries  have  alreiuly  l>een  defcrihed  (p.  11:^2).  The  complete  deacriptkn  vf 
the  visocnil  affcctiona  belongs  to  Medicine  rather  than  to  Surgery,  and  ii  w* 
he  sufficient  here  briefly  to  indicute  their  nature. 

In  the  Am/"/,  »>'philitic  frrowths  have  been  found  on  the  cu'l  ^« 

frecjuently  in  the  valves  ;  and  two  forms  of  myocarditis  of  syplt.....-^  "..g\»- 
one  circumscribed,  the  other  diffuse — have  been  describwi  by  I-aucercAOl. 

The  hnujs,  liver,  and  sphen  ore  til  liable  to  syphilitic  ^rowtli's.  Ab  ft  ^bboiI 
rule,  tiiese  may  appear  under  two  forms— either  as  gumrautjk  or  m  a 
interstitial  growth,  which  in  the  Hver  may  simulate  cirrhosis,  and  in 
sonjc  of  the  forms  of  "  fihroi<]  phthisifi."  These  syphilitic  visceral  di 
uiifrequeiitly  run  a  fat^d  course  ;  nirely,  however,  destroying  the  patiiCQt 
the  age  of  8r»  (Wilks).  The  diagnosis  of  the  sjtocific  nature  of  U>c  affifctiflft 
must  always  be  open  to  doubt,  except  in  those  ca^cs  in  which  th<t  Siitorf  of 
the  infection  has  been  continuous,  and  some  of  the  mure  superficial  and  ««flj 
reco^izablc  syphilitic  affeotioDS  are  associated  with  the  visceral  forms  of  tir 
disease.  So  far  as  treatment  Is  concerned,  our  chief  reliance  mast  bo  placed  ov 
iodide  of  potassium,  or  if  that  fail,  on  the  careful  administration  of  mcrrttrr. 

11.  Syphilitic  disease  i>f  the  Kamma  is  of  extreme  i*arity,  and  Uttle  » 
definitely  known  al»out  it.  TrummatA  have  been  dc«Tihed  by  Hrnoiit  •• 
having  hecn  obscn'otl  after  death  in  one  case. 

12.  There  is  no  more  di^^lrcssing  form  of  svphilitic  disease  than  that  vkici 
afTects  the  Kervoua  SyBtem.  The  brain  aud  spinal  cord  and  tb«ir  mmiiiipei. 
and  the  trunks  of  the  nerves,  ure  all  liubie  to  sulfer. 

Syphilitic  affections  of  the  nervous  system  have  licen  th'scribed 
during  the  first  year  after  infection,  but  Huch  eases  are  of  extremv  ran 
a  rule  they  do  not  manifest  themselves  till  after  the  end  of  the  second  ymx 
and  they  may  appear  as  late  as  the  tenth,  or.  it  is  aiid,  oven  the  tveotietk 
They  occur  at  all  ages,  and  are  not  uncommon  in  younj^  men.  \  har»  uAoi 
Been  syphilitic  disease  of  the  uervons  system  about  the  ape  of  i5  nr  A^ 
It  is  the  common  cause  of  paralysis  iu  early  manhood.  The  devriopoNsL 
of  the  symptoms  may  follow  some  slight  accident — a  fall  opon  or  a  Amiii  «< 
the  back,  or  over-exertion  in  walkinju'.  riding,  or  ranning.  The  praur^ 
disease  bus  often  been  slight,  the  sec^ondary  synipt^nns  trivial  ;  and  indeed  &•* 
great  importiince  muy  have  been  attached  to  the  venereal  infectioc  naol 
the  manifcfttations  of  its  destructive  etfccts  on  the  brain  and  oord.  In 
other  cases  the  patient  may  be  suffering,  at  the  time  of  th«  ap|)cafaiKe 
the  nervous  symptoms,  fi'om  severe  tertiary  affections,  snch  «a  eoib; 
rupia,  Hcr[)iginous  or  sloughing  ulceration  of  the  throat,  or  paintul  nodce 
tht' cranium,  vertebral  column,  or  long  inmes.     Hnhi  '  alcobo^ 

«tiiriulant.H  forms  a  |.H>werfnl  predisposing  lyiuse  of  ^,  >  •»«  ol  Cl» 

nervous  system. 

The  pathologtciil  changes  in  the  nervous  system  are  of  the  tame  duncter 
tho».'  in  other  parts  of  the  body.    They  consist  of  chronic  inflammaiioa, 
thickening  of  the  meninges  ;  overgrowth  and  induration  of  the 
tissue  of  the  nervous  centres  and  nerves ;  the  formutiun  of  gumma&a  t  ond  Ukt 
obfitractive  changes  iu  the  arteries  already  descriN^  (p.  1 1 32).  IVrtain  obmotf- 
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flpgenerRtive  diseases  of  the  cord,  especially  Bclorosis  of  tlio  p<»stc'pior  oolamns 
(locomotor  ataxy),  follow  syphilis  with  aufticicnt  frequency  to  justify  the  belief 
that  the  discaac  inuy  stand  in  ftome  causal  relation  to  them. 

Syphilitic  diHeat-te  of  the  brain  declares  itaelf  by  two  chief  Bymptoms,  which 
may  occur  cither  separately  or  conjoined  ;  viz.,  paral\^ifi  and  epileptic  convul- 
Hon».  Ikfore  these  definite  signs  niauifest  themselves,  various  premonitory 
symptoms  may  have  existed.  The  most  common  is  severe  pain  in  the  head, 
usually  fixed  in  one  spot,  oft<?n  wonse  at  night ;  there  may  also  l»e  some  mentnl 
disturbance  and  want  of  sleep. 

Paralysis  from  syphilitic  disease  of  the  brain  usually  aasumes  the  form  of 
hemiplegia.  It  may  be  preco<led  by  paresis  of  special  jtarts,  as  of  one  limb  or 
^ronp  of  muscle,*!,  whi(;h  may  l)c  temporary  in  its  cliaracter.  The  nerves  of 
sensation  may  also  be  aRected.  Special  cranial  nerves  may  sutTer.  The 
third,  fourth,  sixth,  and  seventh  arc  often  eiirly  attacked,  giving  rise  to  ptosis, 
strabismus,  or  facial  palsy.  I  have  never  seen  the  fifth  nerve  paralysed  in 
syphilis,  but  cases  have  been  recorded  in  which  it  was  affected.  Oculo-mot4>r 
paralysis  in  some  form,  on  the  other  hand,  is  very  frequently  the  result  of 
syphilis,  und  when  it  occurs  in  young  men  it  should,  however  passing  and 
slight,  always  attract  the  most  serious  attention,  as  it  is  oft«n  the  precursor  of 
more  general  paralysis.  The  early  affection  of  the  nerves  that  lie  in  the  wall 
of  the  cavernous  sinus  is  proVmbly  due  rather  to  syphilitic  thickening  of  the 
dara  mater,  with  which  they  are  in  such  close  relatiou,  than  to  an  aflectiom  of 
the  substance  of  the  brain. 

If  the  patient  be  hemiplegic,  he  may  be  completely  so,  but  very  often  the 
paralysis  is  limited  to  one  limb,  or  may  be  irregular  in  its  degree  iu  ditTerent 
parts.  It  is  often  accompanied  by  rigidity.  These  differences  an:*  due  to  the 
situation  of  the  diseai^  in  the  brain.  (lUmmata  in  the  dura  mater  or  bone  in 
the  region  of  the  cortical  motor  centres  may  cause  irregular  jvaresis  or  complete- 
paralysis  of  the  parts  corresponding  to  the  affected  centre.  Syphilitic  growths 
in  the  deeper  parts  of  the  brain  may  give  rise  to  complete  hemiplegia,  coming 
on  gradually,  and  occlusion  of  a  corebral  artery  affected  with  the  changes 
already  destribed  as  occurring  in  syphilis  niay  Iciul  to  the  same  symptoma 
lieiiig  developed  suddenly.  Aneurisms  of  tlie  cerebral  arteries,  ending  in  rup- 
ture with  the  ordinary  signs  of  apoplexy,  may  also  occur  as  the  consequence  of 
syphilis. 

Optic  nmritis  is  very  common  in  syphilitic  diseaie  of  the  brain,  especially  in 
caaea  of  very  chronic  meningitis,  or  when  gummata  are  present. 

Ejfi/^f>tic  gt>izurfis  are  common  in  syphilitic  affections  of  the  brufn.  They 
generally  result  from  chronic  thickening  of  the  dura  mater,  nr  tlie  ilevelop- 
ment  of  gummata  in  the  mcrabranea  or  substance  of  the  brain  in  die  region  of 
the  ctirticjil  motor  centres.  Oowers  st^ites  that  they  *' differ  from  the  ordinary 
convulsions  of  epilepsy,  especiidly  when  the  motor  zone  of  the  cortex  is  diseased* 
in  the  deliberate  onset  of  at  least  some  of  the  attacks  ;  in  a-r.  'Mg 

lost  late,  and  in  the  |)atient  \K*uig  aware  of  the  local  onset  oi  "iis 

in  the  f:ice,  hand,  or  foot.  In  other  caavs,  probably  when  tin;  sens<-<ry  rather 
than  the  motor  region  is  diaoased,  a  sensory  mura.  often  involving  the  special 
Aenaea.  may  herald  the  fit**  According  Co  Cowers,  svphilitie  epilepsy  is 
recog:ni2ed  by  its  appearing  usually  at  an  age  when  the  idiopathic  diseaae 
aeldoin  comments,  by  tiie  hewlache  betwuen  the  !iu,  by  the  coincidenov  u1 
optic  neuritis,  and  often  of  local  paralytic  symptoms,  and  by  the  early  and 
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offcen  pro^^ressive  mental  diaturbancc.  The  fits  arc  often  of  a  very  viol^B^ 
character,  and  followed  by  coma.  But  dani^crous  as  tlieac  uttnok*  nuy  beoonef  i 
there  is  always  a  prospect  of  cure  by  proper  treatmeui.  altlj     _  ■  <•» 

the  fits  may  iwrsist  even  after  theni  is  every  reason  to  t»elii/v<  ^    ilifif 

growth  which  originated  tliem  has  been  absorbed.  In  other  ca*e»  agmin,  lb» 
mental  j>owers  underjjo  gradual  deterioration,  delusiona  maniff-'  •'  ■"  Ircfc, 
and  the  patient  falls  into  a  state  of  semi-imbecility. 

There  is  no  more  pitiable  object  to  l»e  wen  tlinn  a  man,  young  t»r  at 
the  prime  of  life,  suffering;  from  syphilitic  disease  of  the  nervoiis  ccotit*— 
nfl'ected  by  ptosip,  with  one  eye  starin;^  and  immovable  or  eqaiiitiug,  tbc  fa» 
distorted,  the  Up  dropped  and  salira  dribbling*  defci'tivi'  in  his  artimhtinBi 
Ktrdddling  and  insecure  in  his  walk,  dragging  one  leg  behind  hitn.  «t  timet  Ck 
victim  of  the  most  severe  epileptic  paroxysms,  often  covered  with  nipial 
— he  is  truly  a  tit  object  for  commiseration  rather  than  reproach- 
Syphilitic  disease  of  the  Spinal  Cord. — The  most  common  s 
lesions  of  thv  conl  are  chronic  meningitis  and  the  development  kA  gu 
which  arise  most  frequently  in  the  membranes,  bot  sometimes  ori^naie  in 
snlietance  of  the  <H>rd  itself.  The  gnmmata  are  usnally  small,  rarely  cxi: 
half  an  inch  in  diameter,  though  TVilkj*  has  recorded  a  case  in  whi 
tumour  ivached  the  size  of  a  large  filliert.  ir<tst  commonly  only  one 
is  met  with,  but  cases  have  been  descril)e<l  in  which  numerous  small  tu 
the  size  of  niillet-sceds  were  present.  When  the  disea^'  aaBumer?  the  form  of 
meningitis,  there  is  usually  cotii$iderable  thickening  of  the  durn  txiatrr,  but 
the  other  membranes  also  may  suffer,  and  the  superficial  parts  of  the  cord  be 
implicated.  The  roots  of  the  nerves  are  compressed  as  they  pass  cbroogh  thr 
thickened  membranes.  The  disease  may  lie  widely  diffuMxi,  bnt  w  m^itv  coid- 
monly  limited  in  extent,  the  region  of  the  luml^ar  enlargement  being  sprctall 
prone  to  be  affected. 

Syphilis  may  also  be  the  cause  of  disseminated  chronic  myelilia,  leading  t4i 
st'lerosis,  and  Gowers  lias  brought  forward  a  large  amount  of  evidcmx  to 
chat  locomotor  ataxy  (sclerosis  of  the  posterior  (*olumns)  may  have  it« 
in  this  way  ;  about  one-half  of  the  cases  of  this  disease  occur  io  patietitf  vbo 
have  guttered  from  constitutional  syphilis. 

The  Sijmptoms  of  syphilitic  disease  of  the  cord  come  on  gradmilly.    Tlicpr 
is  pain  either  in  the  back  opposite  the  seat  of  disease,  or  r  tht 

parts  supplied  by  the  nerves  arising  from  the  affected  portion  .  :  .^  copi. 
Various  affections  of  sensation  are  conunonly  met  with  ;  ther&  maj  br  auu 
nesH,  tingling  or  '^  pins  and  needles,**  or  localize<l  spots  of  byperoMtJicM 
antcathesia.  Paralysis  of  one  limb  or  a  part  of  a  limb,  or  complete  panqil 
may  form  a  prominent  symptom.  Wasting  oocura  only  io  tlioM 
which  are  paralysed  in  coiibequence  of  damage  to  the  ])art  of  the  oocd 
which  their  nervous  supply  is  derived,  or  of  prmisure  on  the  rooU  of 
nerves.  Thus,  although  there  may  be  complete  paraplegia,  tlie  matting 
alfect  only  certain  groupt*  of  mnsclcs.  The  reticx  ftiuction  of  tbe  oord 
abolished  in  the  diseased  part,  hut  lower  down  it  may  br  incfraaed ;  UiOi  id 
disease  in  the  donal  region  there  may  be  exaggerated  reflex  movements  ia 
the  lower  limbs.  Rigidity  of  muHclcs  is  common,  sjiatiiu  eompaimtively  tbr. 
When  the  paralysis  is  unilateral,  the  mo<lificatinns  of  sensation  irill  bt  on  thr 
same  side  as  those  uf  motion  when  the  roots  of  the  nerves  are  aflVr*t4>d,  bistoa 
the  opposite  side  when  the  condition  ia  due  to  the  growth  uf  ■  loadiaediBiBasrf 
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cither  in  the  Mulvstanco  of  tbe  cowl  or  in  its  mcmbnitK«.  Tbe  Bvcupioms  timy 
be  rendered  very  irregulur  and  complex  by  the  co-eAistence  of  vnrioua  lesions, 
Buch  08  irre^nlnr  p:itches  of  chronio  meniii*^itig,  or  a  i;uiDm&  coiubiuod  with 
lucningitifl,  or  nmre  than  one  ^umroa  in  different  part«  of  the  cord  :  and  this 
irregnlaritj  of  the  sjmptoms  may  be  still  farther  iDcreased  by  siinultAneous 
disease  of  the  brain  and  its  membranes.  The  age  of  the  patient,  th(^  history 
of  syphilis,  and  the  irrcj^ularity  of  tbe  symptoms  often  render  the  diagnosis 
ooinparatively  cfl*y. 

The  XerreA  an*  comparatively  eeUlom  affected,  thousrh  ^mmata  have  been 
met  with  growin}*  from  the  counective  tissue  forming  their  sheathii.  Thfj»e 
have  been  observe<l  alnutst  exclusively  in  the  oraniiil  nerves. 

Id  the  Trrntmenl  of  syphilitic  disease  of  the  central  nervouK  system,  if  not 
too  fur  advuDced,  there  is  fortunatL-ly  much  to  Ik.*  done  for  the  putieut's  relief, 
if  not  com])lete  cure.  Mercury  in  some  form,  more  esj>ecially  the  pcrchloride 
with  decoction  of  cinchona,  if  not  previously  fully  used,  should  have  u  fair 
trial.  Iodide  of  potassium  in  gradually  increasing  doee^ — up  to  tiftci'n  or 
twenty  grains,  three  times  a  day,  if  the  patient  can  st&nd  it — should  be  given 
at  once  in  th^iee  cases  in  which  the  patient  bus  already  had  a  full  coiiisc  of 
incrcur)',  or  in  which  the  c<ju8Litutional  stat<'  docs  uot  justify  the  a4lminifitru- 
tion  of  nicrcurj'  at  the  time  the  nervous  symptoms  set  in.  Counter-irritation 
by  means  of  blisters  will  occasionally  be  found  nsefal.  The  epileptic  con- 
vnl^ious  may  t)e  relieved  by  bromide  of  potassium  or  of  ammonium,  hot 
these  must  not  be  given  to  tbe  exclusion  of  the  io<lidc&.  Under  this  treatment 
cases  at  tint  apparently  hopeless  may  rapidly  recover,  but  when  the  disease  is 
far  advanced,  with  the  formation  of  gammata  of  large  size,  the  ]>rogn(isla 
becomes  very  had. 
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INPANTtXJl.     COnaBNITAX..     OB     IKHKB1TXD     BTFHXLIB. 

Chancres  ou  tbe  labia  of  the  mother  may  possibly  infect  tbe  child  at  birth, 
just  aa  they  may  inoculute  the  hand  of  the  accoucheur ;  but  syphilis  thns 
oontracted  by  the  infant  is  not  the  form  of  the  dtseuse  that  is  described 
as  Infiuitile  Syphilis.  This  is  a  truly  hereditary  infection,  trunsmitted  t<> 
the  infaut  at  tbe  time  uf  its  conception,  or  communicate  to  it  through  the 
medium  of  the  niMthc-r  during  intru-uterine  life,  and  existing  as  ^  constitu- 
tional affection  at  the  time  of  its  birth.  Though  we  may  believe  that  srphiltff 
is  not  easily  eradicutctl  from  a  system  into  which  it  has  once  Vi«en  received,  and 
that  under  certain  conditiourf  it  may  rciulily  lie  transmitted  (/>  the  offspring, 
yet  I  think  that  we  aa-  still  ignorant  of  the  amount  and  natnrr  of  the  consti- 
tutional uf1lt.'iion  of  the  jtiirenttt  that  ore  neoeesary  for  the  <]GvoIopmcnt  of 
»yi>hilia  in  their  children,  and  that  we  are  certainly  not  warrunted  in  cin- 
oIiKliug  that  a  parent  who  has  been,  or  even  who  is  actually  afffot<Hl  by 
constitutional  sy[ihilis,  must  uocegsarily  have  a  syphilitic  family ;  althontrh 
the  probability  undoubtedly  is  that  the  offspring  will  Iw  nffcct4'd.  1  havp  had 
imdor  my  I'lwcrvntion  a  gcntlfmnii  whom  I  had  attcndt.*d  for  t^  lilis, 

and  who,  coutriiry  to  my  advice,  married  some  years  ago  ;  qi  ^  htui 

ifinoo  tlien  suffered  from  [^suriasis  of  the  hands,  mucoiia  inherclej*,  ttmures  on 
the  lips  and  tongue,  and  syphihtir  disease  of  tbe  testicle,  yet  his  wife  has  In^me 
ft  perfectly  healthy  family,  not  only  without  any  Kyphilitic  t4iint,  but  without 
any  apporent  oonstitntionul  cachexy. 
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Wheu  the  parents  are  syphilitic,  tlie  foetus  freqneutly  fails  to  arrive  at 
maturity.     This  may  be  due  to  disease  of  the  placenta,  or  of  the  uml>iliail 
coi"d,  or  to  the  direct  actiou  of  t!ie  syphilitic  vims  on  the  FoDtns  itself.    In 
the  placenta  extravasatious  of  blood,  fatty  dcf^eueration,  and  the  fonnation  df 
caseous,  and  Docusionally  of  calcareous  musses,  are  the  moHt  4:ommon  :. 
conditions  observed.     In  the  cord  the  vessels  are  iK-'caaionally  foupo 
undergone  ehaugcs  identical   in  character  with  those  already  de*cnb»;d  »» 
taking  place  in  the  arteries  of  tlie  adult  Cp,  li:J2).    The  fcctas  itself  ftW 
shows  evidence  of  disease  in  the  great  majority  of  cases  in  which  it  periahe* 
before  arriving  at  maturity,  or  is  born  dead  at  the  full  time.     Mewis  staLci 
that  an  examination  of  ninety-two  syjjhilitic  foetuses  showed  the  8pl<N:n  to  hr 
diseased  in  seventy-two,  the  bones  in   sixty-four,  the  liver  in  fifty-six,  tiw 
pancreas  in  fourteen,  the  suprarenal  bodies  in  eleven,  the  Inngfl  in  three,  and 
the  skin  in  one  only.     In  consequence  of  those  diseases  of  the  placenta  and 
the  fostus,  it  often  hap]>ens  that  early  abortion  or  miscarriage  tjikes  placr. 
Many  nmaecutive  miscarriages  may  take  place  in  consetjnence  of  the  parroCt 
l>eing  afieeU'd  with  constitutional  syphilis.     It  is  a  common  history  in  these 
cases  that  the  period  at  which  miscarriage  takes  place  becomes  later  in  each 
succeeding  prein^aucy,  until   at  last,  perhaps   after  a  dead  foetus   has   Ixto 
delivered  at  full  term,  a  living  child  may  he  born  l>earing  evidence  of  in 
syphilis.     Such  a  history  is  very  churueteristic  of  syphilis,  even  if  the 
have  ceased  to  show  any  visible  signs  of  the  disease.    AVlien  the  parents 
known  to  be  syphilitic,  if  they  be  treated  by  n  mercurial  course,  miscarriife'' 
can  frequently  be  prevented,  though  the  child  may  show  8(jme  signs  of  the 
disease. 

The  offspring  of  syphilitic  parents  as  a  rule  develop  symptoms  rcsemUuig 
in  most  points  the  acquired  form  of  the  disease.  It  is  not  impocBihlei 
however,  that  the  taint  may  manifest  itself  by  an  impaired  state  of  tbe 
rr>nBtituti4m,  and  that  syphilis  may  thus  be  a  predisjiosing  cause  of  acrofola  or 
rickets.     There  is,  however,  no  satisfactory  evidence  that  this  is  th»-'  case. 

The  Period  at  which  the  Symptoxas  manifest  themselvea  xmf 
greatly.  As  a  rule,  a  syphilitic  child  when  born  alive,  though  often  small, 
badly  developed,  and  cachectic  in  its  appearance,  shows  no  definite  manifeeta- 
tious  of  the  disease  ;  but  in  the  course  of  a  few  weeks,  usually  from  two  t» 
eight,  the  symptoms  declare  themselves.  Didiiy  and  Dc  Mcric  collect  • 
larjre  numl>er  of  cases,  in  most  of  which  the  signs  of  the  dist^ase  develop«d 
in  the  fifth  or  sixth  week.  Many  betmyed  their  dist^rder  in  the  first  month; 
aud  in  some  few  it  was  delayed  until  the  child  had  attained  the  ug^  uf  thn« 
mouths.  The  earlier  the  disease  shows  itself,  the  more  fatal  arc  it<  tlTceta. 
Children  who  manifest  no  symptoms  till  they  are  two  or  tliree  months  old 
usually  recover  their  health  in  a  short  time. 

The  cflects  of    inherited   syphilis  may  also  manifest   themselves  even  lo 
adult  age.     Hutchinson  believes  that  this  may  take  place  without  any  aigzts  of  ^ 
syphilis  during  infancy ;  this  view,  however,  is  not  entertained  by  Berkeley  Hill,  fl 
and  most  other  writers  on  the  disease.     They  assert  that  though  they  van} 
have  been  slight,  some  symptoms  have  in  every  case  been  present  dnrifiL'  the 
c*arly  months  of  life.     These  cases  arc  rai-e,  and  the  following  wh  nd^  fl 

ray  own  observation  is  a  good  insiance.  The  |Mitient  was  a  y^  .  .  ,,  ■::iAn»S 
aged  seventeen,  who  was  covered  with  a  markei]  m|uamous  syphiliJr,  H 
\\\\1\  which  she  had  been  affected  for  several  years.    Tbe  motfaer  told  me  m 
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that,  shortly  after  birth,  evidences  of  infantile  syphilis  had  appeared;  that 
these  tmd  yielded  to  treatment,  but  that,  as  the  perio<l  f>f  puberty  approached, 
the  rnsli,  wliich  wiis  undoubtedly  syphilitic,  had  shown  itself. 

Symptoms. — The  syuiptonjs  of  inherited  syphilis  are  ^ufliciently  well 
marked  in  mctst  eases,  consisting  principally  of  ^ueral  coustituiional  dis- 
turbance, with  aft'ectiona  of  the  skin,  mucous  membranes,  bonee.  vittcera,  and 
eye,  which  more  or  loss  closely  resemble  the  manifestjitions  of  acquired  syphilis. 

Constitutiotml  Symptcms, — The  first  indication  is  often  the  atrophic  and 
cachectic  appearance  of  the  child  ;  this  not  unfreijuently  shows  itself  at  birth, 
without  any  more  definite  signs  of  the  disease.  Such  children  art*  often  small, 
shrivelled,  wan  and  wasted  when  \x\m ;  the  face  especially  has  an  n^od  look, 
the  features  being  pinched,  the  flesh  soft  and  flabby,  and  the  skin  loose  and 
wrinkled:  the  corupleiciun  has  a  yellowish  or  earthy  tinge,  which  has  been 
compared  to  that  of  cafe  an  hiii.  These  appearances  are,  however,  by  no 
means  always  present.  Many  syphilitic  rhildi*en  are  born  appurently  healthy 
and  fat ;  but  they  soon  emaciate  when  the  cutaneous  and  other  manilestations 
of  the  disease  make  their  appearance  a  few  weeks  after  birth.  In  slight  caacs, 
however,  the  child  may  remain  fat  and  well-nourished,  thongh  au»mic, 
throughout  the  whole  course  of  the  symptoms. 

Loc/2l  Sijmphitvs. — In  the  jrreut  majority  of  cases  the  most  marked  symptoms 
arc  due  to  the  afl'ections  of  tlie  skin  and  mucous  membranes.  As  in  acqaired 
syphilis  the  firsL  appearaucc  may  be  a  roseolous  eruption  on  the  skin,  but  this 
is  of  short  duration,  and  seldom  clearly  marked.  The  earliest  marked  feature 
is  usually  the  appearance  of  mucous  tuberclet^.  These  form  at  tlie  angles  of  the 
lip6,  in  the  cavity  of  the  mouth,  in  the  pharynx,  in  the  nose,  at  the  anus,  and 
wherever  the  skin  is  moist,  as  in  the  folds  of  the  groin,  and  between  the  scrotum 
and  thigh.  They  are  of  the  same  nature  and  appearam^  as  those  met  with  iu 
acqaired  syphilis. 

The  affection  of  the  nova  is  amongst  the  most  constant  and  characteristic 
features  of  the  disease,  and  is  usually  the  earliest  local  sign  that  dedari'S  itself. 
There  is  mnch  c<»ngt'.stive  swelling  of  the  mnc^mR  membrane,  with  a  secretion 
of  thick  yellow  otfensive  mucus,  causing  the  child  to  make  a  pc<'uliar  snuffling 
noise  in  brcaUiing,as  if  it  had  a  chronic  catarrh.  This  symptom  is  so  constant 
that  it  has  given  rise  to  the  ]>opular  name  of  *'  the  snuffles  "  which  is  applieti 
to  congenital  sypthilis.  The  degree  to  which  the  nose  h  afl'ected  varies  con- 
siderably. In  the  mildest  cases  the  symptoms  merely  resemble  those  of  a  slight 
cold ;  in  the  most  extreme  forms  the  discharge  dries  into  scabs  at  the  nostrils, 
beneath  which  ulcers  may  form :  mucnus  tubercles  develop  on  the  mentbrane, 
and  ulceration  may  ftdlow,  leading  to  discas*.*  of  the  bones,  with  flattening  of 
the  bridge  of  the  nose.  In  all  cases  free  breathing  through  the  nose  is  inter- 
fered w^ith.  sucking  consequently  becomes  difficult,  and  the  trouble  in  fcwliug 
the  child  is  correspondingly  increased. 

The  mouth  is  gimllarly  utTei^tcil,  Itut  usually  in  a  less  degree  Radiating 
fissures,  sometimes  extending  snuiiwlmt  deeply,  ore  common  on  the  lijia,  e«pe- 
cially  at  the  angles  of  the  mouth.  The  mucous  rnernhrano  of  the  cheeks  and 
tongue  is  covered  with  mucous  j^iatches,  and  sometimes  with  su|K.rflcial  niters. 

Ttic  mucous  membrane  nf  the  lArynz  is  ri>n;^'Stcd  and  *^H'iill*-n  iu  most 
cases,  and  sometimes  mucous  tuberck-s  may  be  funned  at  tin*  opening  of  the 
glottis.  The  laryngeal  affection  is  the  cause  of  the  hoarse  cry  which  nsnalJy 
fornu  a  marked  feature  in  the  disease. 
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The  Eruptions  on  the  Skui  are  uHiiuIly  moat  aluindaot  on  the  ntkcul 

scrotum,  and  the  soles  of  the  feet ;  henuc  in  examining  a  child  HUpjKjjcwi  to  l«  | 
syphilitic  those  parts  should  alwayn  l)c  looked  at  first.    In  luoiHt  Hitualions  Uc 
ernptions  most  frLMjuently  assume  tlie  form  of  siuootlj.  Hat  mucous  tubrrcle*. 
varying  in  size  from  a  j)ea  i*j  a  threepcnny-[iiece  ;  tltoy  alt  slightly  eJevit*^!. 
and  covered  with  a  sh'my  whitish  Becrction.     Cracks  or  fifisnnsi  atv  comiDott 
at  the  anuB  as  well  as  at  the  mouth.     In  the  drier  parte  the  eruption  i«  cAu 
described  aa  sqnamotts,  though  it  is  not  really  scaly,  but  cnmpos<nl  of 
flat  patches  of  a  coppery  red  colour.     Those  patches  are  often  wcII-marl 
the  soles  of  the  feet,  and  ai-e  followed  by  ]>eeling  of  the  cuticle. 

A  diffuse  erylhemtitoits  eruption  is  perhafjfi  the  moet  commoD,  and  may 
ditficult  to  dititinguJHh  from  the  simple  intertrigo  which  is  ho  common  ui 
infanlK  about  the  nates  as  the  result  of  irritation  of  urine,  &<'.     The  iryphil 
eruption,  however,  often  spreads  to  the  calves  and  soles  and  upwartl*  on  to 
back,  and  the  nw^h  is  more  uniform  and  confluent  than  is  usually  8c«ti  in  tl 
simple  intertrigo. 

Papular  eruptions  are  not  common.     The  buUcujj  eruption,  or  so-call 
syphilitic  pemphigus,  is  less  common  than  those  fir^L  mentioned,  yd  I  \mi 
frequently  seen  it  in  HVphilitic  children.     It  appears  in  the  form  of  voids 
which  eithir^e  int^)  hullu;  about  the  sisc  of  a  split  pea,  with  »  dusky  ixifipcij 
areola;  they  dry  into   brown  scales  or  scAbs,  and  commonly  ocoar  suool* 
taneouisly  with  nmcous  tuljercle>i  in  other  parts  of  the  body.     The  ern^ilioD 
almost  invariably  present  on  the  soles  and  paLms  ;  it  appears  early*  nnd  ma} 
be  present  at  birth.     The  prognosis  in  all  cases  of  bullous  syphtli<k^  is 
fjrave.     The  eruption  has  to  be  distinguished  from   the  simple   peniphijfi 
which  occurs  in  non-syphilitic  children  ;  this  is  probably  u  aepiic  ru4b,  ttod*' 
unlike  the  bullous  syphilide,  never  apitears  on  the  soles  <tf  the  feel, 

A  //uniuliir  eruption  is  also  occasionally  met  vvitL  The  pustnles  <lfy  «Ht«^ 
leaving  a  black  scab,  beneath  which  uleci'ation  may  take  place.  It  b  met  viihH 
only  in  vciy  feeble  children, 

iSulfrtifan^om  {juvimnUt  are  met  with  occasionally  in  inherited  syphilU,  bat 
seldom  before  the  socoud  year. 

The  Ilair  very  commonly  is  thin,  and  is  oflen  lost  from  the  poAvrior  and, 
lateral  aspects  of  the  head.    The  NaiU  are  seldom  affected,  btU  tuny  be  bhi 
ai»d  grow  irregularly. 

When  we  consider  the  influence  exercised  by  tlic  syphiliti^^  fv>««rkn  upon 
akin  and  its  ap|)eu(lages,  the  hair  and  nails,  we  should  a  } 
that  the  teeth,  Iteing  developed  from  the  same  cmbryonii     :_         » r»nld 
ticipate  in  the  morbid  processes  induced  by  it  in  the  allied  structures, 
fact  of  their  doing  so  does  not,  however,  apfK'ar  to  have  ottnctAMl  the  o( 
«if  any  observer,  uutil   HutchinBou  directed  tlie  nttentiim  of  tlw 
to  this  very  interesting  subject,  and  poiut4?d  out  the    '  ve  utd 

effect  produced  upon  the  teeth  by  inherited  syphilis,      i  ,  jrious  hifli 

manifests  itself  both  in  the  temporary  and  iu  tlie  permuoeut  terth  ; 
is  characteristic  only  in  the  ijermaneut  wt.     It  must  mit,  however*  be 
posed  that  in  all  cases  of  infimlile  s)-philis  the  teeth  arc  af!bctc<l  j  indM^ 
many  iiistancis  they  are  not,  and  it  has  !•  "1 

Hutchinson  that  it  isonly  when  there  liavi^  U  stoi 

■bat  we  arc  to  cxi»ect  to  meet  with  tlie.^^  abnormulitic*  m  ihc  Uxih, 
"  Tiic  trmjmary  teeth  of  syphihtic  infants  arc  cut  early,  aro  of  U^  uoUui/,' 
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and  liable  to  a  crumbling  decay.  Tho  upper  centra]  iuciaors  usonlly  Buffer 
early,  and  always  first ;  then  the  lateral  ones  Ijecome  cwious  and  drop  out  ; 
iLud  lastly,  in  some  caaes^  thoui;i;h  rarely,  the  canines  wear  away  so  as  to  present 
a  task-like  appearance.  In  consequence  of  the  early  decay  of  the  incisors, 
children  arc  often  edentulous,  so  far  us  these  teeth  are  concerned,  from  an 
early  age,  until  the  permHnent  ones  are  cat. 

The  jfefffuntmit  tf.efh  present  the  more  marked  characteristics  of  an  inherited 
syphihtic  taint ;  and  in  the«e,  as  in  the  tetnporar)'  teeth,  the  diseftse  declares  itaelf 
chiefly  in  the  central  incisors  of  the  upper  jaw.  These  will  be  observed  to  be 
nsualty  dwarfed,  too  short  and  too  narrow,  rounded  at  the  angles,  standing 
apart  with  interspaces  or  converging,  and  marked  by  a  deep  broad  notch. 
They  are  of  a  bad  colour,  soft  and  cnimbliujj^,  are  dender,  and  readily  we»r 
down  (Figs.  409 — 411).  The  characteristic  features  are  the  dwarfing  mod 
the  central  cleft  in  the  free  edge.  In  other  cases  the  cutting  edge  of  the 
iuoisor  teeth  is  narrow,  bo  that  the  teeth  liare  a  peonliar  "peggMl''  shape. 


Fig.  4ia-T«u  central  ^riOiaiUr 
Inclrarft  0««ply  Notrh«iJ  (BatoliliMoaX 


nc>  too.— flvp>)>Htto  TM-th  tn  ■  boy 


n«.  41].— One  OMtnl  Xneiatm  Xo««bad 
(HaicliiuionX 


The  np|>er  alveolar  border  is  often  narrow  and  the  arch  of  the  palate  unduly 
high. 

The  Bones  are  very  frequently  affected  in  congenital  syphilis,  though  nntil 
recently  the  changes  that  take  place  had  t>een  jmrtly  overlooked  and  partly 
confounded  with  rickets.  The  observations  of  Wegner,  Parrol,  Rarlow,  and 
otherSf  have,  however,  clearly  established  the  fact  that  the  implication  of  the 
n  Moond  in  frequency  only  to  that  of  the  skin. 

•Mtes  titat  the  afftH'tions  of  the  bones  in  hereditary  syphtlls  amuxne 
two  principal  forms,  one  r-onsisting  in  atrophy  of  the  pre-existing  struclurBi, 
sad  the  other  in  the  development  of  new  tissue.  The  Atrophic  form  he 
diridee  into  two  varieties.  The  first,  to  which  he  applies  the  term  (tehtini/arm, 
•ffeote  equally  the  cranium  and  the  boncjt  of  the  extremities.  The  hitie  is 
'slteTDd  in  colour,  vart'iag  from  u  pale  red  or  roee  tint  ttt  diiTi»rt*iit  shndex  of 
yellow.  The  medulla  becomes  transparent,  iuhI  is  at  Inst  re^inccil  to  a  network 
composed  «>f  vessels  and  df^Jicate  fibrilltc,  the  meshes  of  which  are  filknl  with 
vatecry  fluid.       When   the  compact  tissue   is  ioTsded  it  becomes  ra^iidly 
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decalcified  ;  the  kmellaj  soom  to  melt  owny,  and  Inrtje  Bpjvrfs  uftpeor  V>etw«ii 
them,  tilled  with  n  t^cIutinouA  Rnbatance,  like  the  altered  medullary 
The  secoad  variety  he  terms  chondru-talrareous  atrophy.  The  mo<  Dii 
feature  of  this  fonn  is  that  the  layer  of  calcified  eartiUge  which 
exists  in  the  jewing  line  between  the  shaft  and  the  epiphysis  awamet  u 
abnormal  thicknesa  and  loses  all  regularity  in  its  ontline.  The  calciM., 
cartiloj^e  can  be  recognized  by  its  density,  brittleness,  and  chalJcy  ftpj»eanii>re. 
The  formation  of  this  brittle  tissue  renders  the  bouc  liable  to  fnurttin*,  ami 
when  the  two  forms  of  atrophy  occur  simultaneously  this  result  w  almoA 
certain  to  take  plaee.  The  fracture  occurs  always  in  close  proximity  10  Ibf 
epiphysis,  and  the  accident  is  not  unfixHjuently  follow^ed  by  suppnrotion,  and 
from  the  close  proximity  to  the  joiut  suppurative  arthritis  may  be  sk  ofb 
These  fractures  give  rise  to  symptoms  closely  resembling  pnt       -  Oi 

affected   limb,  and   Parrot   has  applied  to  the 
name  of  syphilitic  ps6udo~})(tralysiji.    The  limb  hangs 
and,  as  a  rule,  there  is  singularly  little  j)ain,  but  \\\ 
respond  readily  to  the  faradic  cnrrent.    The  louseneag  of  the 
epiphysis  can  sometimes  be  readily  recognized,  and  samv  flw 
grating  orepitus  may  be  present. 

The  second  form  of  disease  of  the  bones  in  hcnnli 
syphilis,  to  which  Parrot  applies  the  term  oMcopfiytk^  ia  m 
more  common.  This  also  he  divides  into  two  rarietiea,  aooo(d» 
ing  to  the  density  of  the  new  tissue,  ^^en  this  ia  hard 
bony  he  terms  it  osteoid;  when  soft,  flhro-sponguiui  nr  rmkiH. 
The  osteoid  form  of  growth  may  be  mot  with  at  any  fieriod 
childhood,  and  possibly  may  commcDcc  before  birth 
rachitic  is  never  mot  with  before  the  fifth  or  dxUi  moo 
The  osteoid  growth  is  composed  of  trabcculffi.  arranged  mc 
or  less  pcq>endicular]y  to  the  surface  uf  the  bone,  6i*panled 
fi*oui  each  other  by  medullary  tissue  ;  the  new  tissue  conCaiw 
large  quantities  of  lime  siilts.  It  differs  from  normal  booe 
its  brittleness  and  in  its  yellow  or  pink  oolonr.  Id  the 
form  the  new  tissue  is  almost  white,  pearly,  or  rellowub 
colour.  It  is  fibroid  in  structure  and  very  vaficntar.  Varum 
mo<lifications  between  these  two  forms  of  tissue  may  U)  mK 
with-  Thus  the  osteoid  tissue  may  be  arranged  in  severml  la) 
or  spongy  tissue  may  be  found  covering  the  hanler  taaBoe. 
periosteum  covering  the  new  growth  is  always  dtfiiKtl: 
thickened,  and  adheres  firmly  to  it.  There  is  almost  always  a 
line  of  demarcation  between  the  new  tissne  and  the  healthy  bone 
The  thickness  of  the  growth  varies  firom  oue-tenth  to  thno-cigbtla^ 
of  an  inch  on  the  long  bones,  but  it  may  exceed  this  ou  those  of  th« 
extreme  cases  almost  the  whole  skeleton  may  be  aflected,  but  more 
the  diseased  condition  is  met  with  only  in  certain  parts.  The  moat 
situations  are  the  lower  end  of  the  humerus,  the  tibia,  the  femur,  and  tbf: 
where,  unless  the  child  be  very  fat,  it  can  often  be  recognized  during  lilitt.  li 
the  rachitic  form  the  long  bones  may  undergo  modificationa  ia  fonD  ft«B 
bending  or  fracture,  as  iu  rickets. 

The  bones  of  the  Skull  present  changes  of  a  very  marked  cbandcr.   Thc» 
moet  coounonly  consist  of  the  formation  of  '*  boMM  "  of  new  boM|  frou  ikt 
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miter  table  only,  around  the  nnterior  fontanelle  and  alon;^  the  line  of  t)ie 
sagittal  and  int4?rfroDtaI  sutures.  Between  these  bossoa  the  sutnrea  may  at 
first  form  distinrt  sulci,  but  later  on  they  are  often  bnd<^ed  overhand  premnturo 
union  may  take  place.  If  the  child  dies  the  bosses  will  be  found  to  be  com- 
posed of  sofc  bone,  very  red  in  tint,  sometimee  even  of  a  dark  maroon  colour. 
If  macerated  the  new  bone  is  porous  aud  granular  in  structure,  and  is  often 
deeply  )inroove<l  by  vascular  channels.  There  is  little  if  any  thickening  of  the 
periodteum.  The  anterior  part  of  the  ekull  may  reach  a  third  of  an  inoh  or 
more  in  tliickness.  The  effect  of  these  growths  is  to  give  the  forehead  the 
ronnded  prominent  form  which  waa  pointed  out  by  Hutchinson  many  yean 
ago  as  being  often  associated  with  other  signs  of  congenital  syphilis  in  later 
life.  Barlow  and  Lees  have  pointed  out  that  the  condition  known  as  rranio- 
tabes  is  abo  met  with  in  syphilitic  infants,  although  it  is  by  no  means  confined 
to  them.  In  this  the  bones  of  tlie  vault  of  the  skull  become  extremely  thin  in 
circumscribed  patches,  so  as  to  yield  to  gentle  firm  pressure,  feeling  like  parch- 
ment beneath  the  finger.  In  some  spotts  the  bony  material  may  entirely  dia- 
appear,  leaving  only  a  thin  membrane.  These  spots  are  most  common  in  the 
occipital  region,  where  the  bone  is  expoaed  to  direct  pressure  while  the  child  is 
lying  on  its  back,  but  they  are  also  met  with  in  the  parietal  bcmea.  The  bony 
growths  are  met  with  at  any  time  during  the  first  two  years,  but  thi 
irregularity  they  give  rise  to  may  be  recognized  at  any  ago.  Cranict-tabee 
oocnrs  at  an  early  period  daring  the  first  year  of  life.  Both  conditions  may 
occur  in  the  same  skull.  In  addition  to  the  alK)ve  diseases  of  the  bones 
gommata  are  occasionally  met  with  in  the  skull,  and  dactylitis,  similar  to  that 
described  as  occurring  in  acquired  syphilis,  is  not  uncommon.  Up  to  puberty 
chronic  inllammatiou  of  various  long  bones,  especially  of  tiie  tibia,  is 
occasionally  met  with  in  syphilitic  subjects. 

Attention  was  first  especially  drawn  to  an  affection  of  the  Joints  in  ooa- 
genital  syphilis  by  Glutton  in  188G.  It  occurs  usually  between  the  ages  of  8 
and  15,  and  consists  in  a  painless  efllbsion  into  the  knee-joints  which  is  in 
0ome  cases  accomfianied  by  thickening  of  the  synovial  membrane.  It  is  not 
fitiended  with  any  impairment  of  mobility.  The  synovitis  is  usually  bilateral, 
although  the  nOei'tion  rarely  begins  simultaneously  in  the  two  jointa.  It  is 
interesting  that  the  joint  allectiou  is  fnx^ucutly  associated  with  the  affection 
of  the  eyes  to  be  next  described :  thus  of  21  oases  collected  by  Clutton,  lo  were 
affected  with  active  keratitis,  and  in  1  there  was  evidence  of  past  mischief. 

Under  the  name  of  Chrooic  Interstitial  Keratitis.  Hutchinson  has 
described  a  disease  which  he  l)elieves  to  be  uniformly  due  to  hereflitary  syphilis. 
It  ot^nrs  between  the  ages  of  li  and  IM,  but  may  occur  much  earlier,  even 
during  the  first  year.  It  consists  at  first  of  a  boxy  condition  of  the  cornea, 
giving  it  the  appearance  of  gronnd  glass,  followed  by  vascularication,  without 
any  tendency  to  ulceration.  The  opa(*ity  commences  in  the  oeutre,  and  l>oth 
eyes  are  usually  affected.  The  vascularity  is  uot  confined  to  the  surfiuw,  bat 
aeems  to  pervade  the  whole  thickness  of  the  oomea.  One  eye  is  usually 
affected  liefore  the  other.  Tnder  a  carefully  conducted  course  of  mercurials 
and  iodides,  accompanied  by  tonics  and  good  diet,  the  transparency  of  the 
cornea  can  usmilly  be  restored. 

Chronic  affcctionM  of  the  Ear,  leading  to  deafness,  are  uot  uncommon  in 
inherited  syjihilii*.  They  occnr  sometimes  in  conjunction  with  interstitial 
keratitis  in  the  eye.    Their  pathology  is  not  yet  certainly  known. 
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Tlie  lymphatic  gl&nds  show  no  special  morbid  coDditiooa  reraliing  from 
inheriU'd  syphilis.  AfTectiona  of  the  Viscera  in  congenital  sjiibtltt  are  by 
no  means  umommon.  They  asanme  the  flame  forms  as  in  the  adult,  nanwlj, 
general  fibroid  induration  of  the  affected  or^au  and  the  formation  of  gommtto, 
the  former  condition  being  the  more  c«tmmon.  The  gpleea  in  syphilitie 
children  is  in  most  cases  somewhat  cniar^d  and  hard.  The  liver  is  alferted 
next  in  order  of  frequency.  Syphilitic  diseutie  uf  the  luaj;  is  met  with  only  in 
children  born  dead,  or  dying  soon  after  birth. 

The  tosticlea  cnrcasionally  present  a  uniform,  smooth,  hard,  painloi  a* 
largement,  affecting  the  body  of  the  gland,  and  corresponding  in  every 
to  the  same  disease  in  the  adnlt. 

The  nervous  system  is  less  commonly  affected,  but  giimmata  are  oocsskih 
ally  met  with  in  the  briiiti. 

Zvidence  of  Congenital  Syphilis  in  later  childhood  or  adnlt  liilfc^— 
The  taint  uf  congenital  syphilis  may  manifest  itself  after  the  period  of  tnfancf 
by  variom;  chronic  inliammationB  of  bone,  by  diseases  of  the  eye,  and  oocMOOD- 
ally  of  the  viecera ;  and  as  these  present,  as  a  rule,  no  very  defiiiito  stgniof 
their  origin,  it  is  important  to  remember  the  points  by  which  the  nstimcf 
the  case  may  be  established.  In  the  history  we  mnst  imjairc  for  miscsni^ci 
before  the  birth  of  the  patient,  for  signs  of  syphilis  in  previotis  children 
alive,  and  for  symptoms  of  the  disease  in  the  parents,  such  as  prolanged 
throat,  emptions  on  the  .skin,  loss  of  hair,  and  pains  in  the  bonea. 
regard  to  the  patient,  we  must  ask  the  period  at  which  birth  took  plKw: 
the  appearance  at  birtli,  whether  fat  or  thin  ;  the  oocnrrence  of  sntafflea  wd 
sores  on  the  bottom.  In  examining  the  patient,  we  mnst  look  for  ttuued 
growth  ;  a  flat  or  ill-developed  bridge  to  the  nose  ;  and  radiating  scare 
angles  of  the  mouth.  The  forehead  musk  be  examined  for  boescs  in  the 
of  the  anterior  funtanelte,  and  the  humerus,  femur,  and  tibia  should  be  weaxduA 
for  thickening  or  want  of  symmetry  in  the  two  sides.  The  eye  aboslioiU 
be  examined  for  interstitial  keratitis,  and  the  teeth  for  the  appearuncea  alresdf 
described.  All  these  signs  are  seldom  present  together,  but  enongh  to  txakk 
the  Surgeon  to  come  to  a  correct  conclusion  will  always  be  found  in  any  cmt 
in  which  the  disease  has  been  snfficiently  severe  to  affect  the  patient  alttf 
early  childhood, 

Prognosis.^If  the  child  is  Ixtrn  with  signs  of  sypliilis^  it  Qsnally  dica 
Emaciation  increases,  and  death  takes  place  either  directly  from  the  disHsaff 
in  consequence  of  some  complication,  as  diarrhoea,  bronchitis,  or  pneaBBaBk* 
If  the  child  is  born  apparently  fat  and  welt,  the  -  ^  depeodt  moebisi 

the  period  at  which  the  symptoms  appear;  thelnt  [  csnuice, tin brCUr 

the  progn«j8is.    Most  cases  recover  in  which  the  symptoms  do  not  asnifatf 
themselves  till  after  the  end  of  the  first  month. 

Treatment. — The  occurrence  of  syphilis  in  the  infant  m»y  be 
puttitii;  the  infe(;tcd  mother  on  a  mercurial  conrse  as  soon  as  her  pregiksocv 
ascertained  ;  this  indeed  may  be  necessary  in  order  to  prevent 
bat  should  be  done  cautiously,  and  by  inunction  rather  than  by  oMJcay 
administered  by  the  month.  Should  repeated  miscarriages  havt;  ocounrd^  • 
the  consequence  of  constitutional  syphilis,  one  or  other,  or  l^ith  of  Uir  pamk, 
if  both  are  at  fault,  should  he  put  upon  a  mercurial  coarse  ;  mod  Ihas  tbe 
recurrence  of  thia  uccideut  may  be  prevented. 

The  Curative  Treatment  \\»  regards  the  child  ifl  extremely  simple.    It 
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ehonld  be  nor^^tid  l>y  ite  mother,  if  she  has  sufficient  milk  and  is  in  good 
health.  If  this  be  impossible,  it  ehould  be  brought  up  hj  hnnd,  aiiU  most  not 
be  given  to  a  wet-nurse,  lest  it  infect  her.  (Seep.  1122.)  The  child  nmat 
then  be  put  under  the  influence  of  mercury,  which  in  these  cases  produces  the 
most  unmistakealile  effer^fl  ;  inde€<l,  the  ready  manner  in  which  all  di^eaae 
may  be  eradicated  from  the  system  of  a  sj-philitic  child  hy  this  mineral  is 
perhaps  one  of  the  stntngest  proofs  that  can  be  tidduced  of  the  s|)ecific 
character  of  its  action  on  the  venereal  poison.  The  mercury  may  be  pven 
by  the  mouth  in  the  form  of  small  doses  of  grey  [)owder  ;  but,  as  it  often 
purges  the  child  when  administered  in  this  way,  Brodie  recommended 
its  introduction  into  the  system  by  inunction,  which  process  I  invariably 
employ,  and  Lavo  found  it  a  most  succeBsfiil  mode  of  treating  the  disease. 
The  most  convenient  plan  ia,  as  recommended  by  Brodie,  to  spread  a  drachm 

»of  mcronn'al  ointment  on  the  under  part  of  a  flannel  roller  stitched  round 
the  thigh  just  above  the  knee,  and  to  renew  this  every  day  a(ler  the  child  has 
been  well  waslied  in  a  hot  bath.  The  treatment  should  be  continued  until 
all  rash  and  snufliing  have  disappeared,  when,  the  mercury  having  tieen 
discontinued,  the  cure  may  be  perfected  by  the  administration  of  small  doses 
of  iodide  of  potassium  in  milk  or  cod-liver  oil.  The  skin  must  be  kept  in  a 
healthy  state  by  a  hot  bath  every  day.  Occasionally  the  cutaneous  manifesta- 
tions of  infantile  syphilis  are  complicated  with,  and  obscnred  by,  some  of  the 
common  difieaaes  of  the  skin  incident  to  early  childhood  ;  more  particularly 
with  pustular  e^.'zeraa  of  the  head,  face,  and  body.  In  these  circumstances 
the  diagnosis  may  not  be  easy,  though  the  history  of  the  case,  the  concomitant 
appearance  of  two  forms  of  the  disease,  and  the  existence  of  snuffling  and 
cachexy,  tend  to  establish  it.  The  eruption  also,  in  these  circumstanoes,  is 
browner  and  more  squamuus  than  usual.  In  cases  such  as  these,  the  best 
plan  is  ta  treat  the  syphilitic  atVection  with  the  meR*urial  inunction,  and  then 
Ui  prescribe  a  mild  course  of  the  liq.  ar^>nii  et  hydrargyri  iodidi,  one  to  two 
minims  for  a  dose,  keeping  the  child  at  the  same  time  on  a  good  nourishing 
diet. 
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lyiaphiitic,  25$ 

jiUAcles,  155.  161                                              ^^H 
Adenoid     (ttiK.    a    ^Unil  ;     tJUs,    shape)              V 

luetafttHtic,  353,  978,  981 

orbitiil.  818 

cancer.     Sf*  Columnsr  Catvinoma^                J 

phli'emononH,  352 

tissue  of  His.  1029                                          ^^fl 

"pointing"  of.  252 

Adenoma  rttnf.  a  gland),  1034                           ^^M 

^H    prvviure-clfcctA  ol,  256 

Adcno-^  -                1046                                         ^^H 

^^B  )>rf>>n)Oftis  of,  259 

Adh«>.i>                 ^  «n«v  dialocatiaa,  650          ^^H 

^^H  pyii-ti(ti\  253,  978 

Adhmi                         386                                           ^H 

^^H  wcnnilary.  978.  9S1 

^^H 

^^^^  ■tttiiition  and  >>i/-v  vf,  256 

'^                    rriea,  416                                ^^H 

■          •tntftun*  of,  232 

AdheAivo  iulUttiujation,  187                                 ^^^| 

■           iiubcruni«l,  774 

by.  386                                                     ^^^1 

^^H    *nb|icctoml,  848 

A-ii                 lurs,  1017                                       ^^H 

^^B  tapping  of,  260,  263.  264 

^M 

^^H  tiutn  i>r  opening,  259 
^^1   tlir<Al,  962 

A^'- ,     <  "f,  in  amputation,  Si,  84           ^^^| 

nintrr.                                                      ^^H 

^^^^^^borculou*,  1092 

dislocation,  643                                         ^^H 

II76 
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AoE — continued. 

influence  of,  in  fracture,  518 

in  extracapsular  fracture  of  neck  of  ' 
femur,  615 
intracapsular,  607 
l^ngrenc,  461 
inflammation,  173 
laceration  oC  the  brain,  758 
syphilis,  1 136  ' 

union  of  fractured  bone.  566  j 

Agnew,  foreign  bodies  in  oesophagus,  846 
Affue,  diagnosis  from  pyemia,  987 
Air.     See  Atmosphere 

exclusion  ot,  in  treatment  of  wounds, 
322 
AiB  IN  Veins,  4S6 

cause  of,  487,  488,  489  {see  1083) 
effects  of,  487 

ex}>eriments  on  animals  regarding,  486     , 
spontaneous  entry  of,  487 
treatment  of,  curative,  489 
preventive,  489 
AlB-Tl'BK,  foreign  bodies  in,  831 
prognosis  of,  833 
stAtistics  of.  833,  834 
treatment  of,  834 
wounds  of,  827 
effects  of,  828 
Alanson,  amputation  by  triple  incision,  61 

surgical  nygieue,  13 
Albunienoid  degeneration,  250,  251 

treatment,  252 
Albuminous  sarcoma,  1040 
Alcohol  as  an  antiseptic.  213 

in  excess  a  predisposing  cause  of  inflam- 
mation, 173,  229 
with  chlorofonn  and  ether,  30 
Alopecia  {kK^nrtii^  a  fox),  syphilitic,  1 149, 
1 150 
in  infants,  1168  ) 

stimulating  lotion  for,  1150  1 

Aluminium  acetate  as  an  antiseptic,  212 
Alveolar  cancer,  1068 

sarcoma,  1043 
Ammonia,  injection  of,  in  snake-bite,  370 
Auiwboid  movenK'ntsof  blood-corpuscles,  160 

of  pus-corpuscles,  241 
Amputation  {ampnto^  I  lop  ott)  in  general,    , 

57 
by  circular  method,  59 — 61 
by  modified  circular  method,  67  | 

closure  of  the  wound,  73 
conditions  alfecting  result  of,  8i,  92         | 
for  disease  and  injury  compared.  87  I 

dressing  afti-r,  74  j 

by  Hups,  61—67,  99.  "St  '3>  ! 

double,  62 

hing,  68,  69 

recta II giilar,  68,  69 
hfcmorrliiige  tluring,  how  prevented,  72 

sec<»n<lary  after,  79 
historj'  of,  57 

instruments  for,  72  i 

ligatures  in,  73 
Liston's  oiMfration,  67 
mortality  after,  79—92  | 

by  long  anteriur  Hnp,  69 
by  oval  method,  70,  99  ] 


AUPVTATIOV— continued. 
performance  of,  40 
primary  and  aecondary  comjiared,  57 

89 
principles  of,  64 — 66 
retractors  in,  71 
sawing  bone  in,  71 
seconaary,  88,  89,  562 

statistics  of,  365 
septic  disease,  influence  of.  80,  81.  S2— 

85.92 
shock,  influence  of,  79,  81,  82,  88,  365 
simultaneous  or  rapidly  consecutive.  75 
statistics  of,  83 — 92 
stumps  after,  74,  76.     See  Stmnjis 
subastragalar,  ix) 
sutures  in,  73 
Teale's  operation,  68,  69,  70,  101,  129 

Spence's  moditicatioD,  69 
for  bums,  402 

for  contused  and  lacerated  wotuidn,  338 
for  fracture,  complicated  with  rupturrd 

artery,  549 
for  compound   fracture,   condition*  nr- 
quiring,  359,  554 
simple  fracture,  553 
for  frost-bite,  404 

for  gangrene,  404.  463.  914.  916,  917 
from  fracture,  546 
after  ligature,  461 
for  gunshot  wounds,  not  required.  355 
when  requireil.  358 
time    of    perfonn- 
ance   364 
for  tetanus,  995 
for  whitlow,  964 

Alirt'TATIONS,  Sl'KCIAL,  93 

of  aim,  60,  61,  105,  III 
statistics  of,  1 1 1 
fingers,  93 
foot,  112 

Chopart's,  117,  118 

HeyV  u6,  1 17 

Pirogotfs,  113.  121,  123,  124,  125 

stump  alter,  125 
results,  126 
subastragalar,  120 
Syme'a,  113,  121 — 124 
Tripier's,  119,  121 
fort-ann,  103 

ivsulta  of,  86 — 89,  112 
hand,  93 
at  ankle,  121 
at  elbow-joint,  104 
at  hipjoiiit.  139 

by  antero-posterior  flap*.  140 

by  combined  circular  and  external 

Vf  rtieal  incisious,  139 
by  ovul  method,  144 
results  of,  146 
at  knee  joint,  by  anterior  and  |K>bteriur 
fla|»s  131 
by  lateral  fla{i(s  132 
results  of,  135 
thi-ough  condyles,  133 
of  leg,  126 

circular,  130 

by  flaps,  127,  130 


F^^^^^^^^^^tty^^^^ 

AupTTTATrnvH,  ^rrriAl. — roniiHtud, 

AKEintisu  of  axillary  i*rtery,  imnmatic,  477             I 

of  It-a,  rt'sulu  of,  131 

Dy  Toole'5  mcLhml,  139 

cin-uuiHi^rltMHl,  477                                     ^M 

of  axillary  iLrl- :         "         47S                              H 

of  lower  UmU,  112 

coniplt-                    •rion,  673                   ■ 

TnetACArpal  Imn'.'s,  100  —  103 

from  ati           ^        .'.dui'C  old  dia-       ^^^H 

at  n)t:Ucar]H>-phiiluii;;r»l  joints,  96 

loi-ntiuns,  674                                     ^^^H 

ol  lueUtiirMl  hoiic  gf  j;rL<ut  ti>t<,  114 

brachial  urti-ry,  trmuiuatic.  479                 ^^^| 

of  ineUUriuiH»i,iics.  116 

cin-nrnftcribed.  479                    ^^H 

»t  metfttariiophiiliiiiirMiI  joiaU,  II?            , 

rnrirose.  480                                          ^^^| 

m  ahouliler-jiiint,  106 

i'ar<itid  Hrlery,  tiitumatir,  474                   ^^^H 

bjr  Libl'rmic's  iiiPthoil,  I09 

^^^1 

by  Iaiti'v's  imthoii,  IIO                         ' 

femoral  artery,  tmumatii?,  483                  ^^^| 

by  SiHincc's  luethoti,  110 

raricMe,  41(4                                       ^^^| 

by  tirtiiHlixioii,    106 

gluteal  artery,  traumatic,  483                    ^^^H 

rwult*  of,  86— 89,  1  la 

pahiur  artrrifa.  traumatic^  483                 ^^^H 

lhrou}!li  tai?<UB,  117 

ladiul  Hrtrry,  Uumuuttc,  480                      ^^^| 

of  thigh.  135 

!iMii)Miial  iivteiy,  tiHumaiic,  475               ^^^H 
tibjnl  nrtcry,  tniunmtic,  484,  485              ^^^H 

by  (iiiU'TO-posltirior  flaps,  63,  136 

by  conibitiatinn  methml,  137 

uhtnr  artery,  Irautuatic,  480                      ^^^^ 

for  I'oiiipuunil  fraoture,  623 

vertebral  artery,  476                                   ^^^| 

^_           fur  friwturc  with  rupturu  of  artery. 

Aueuri^niid  vuni,  78,  470,  474.  47f^                     ^^H 

^B             6^3 

Ayniptoms  aud  tn^atment,  471                              ^M 

^^^P          n'salu  of,  139 

Augerer,  i>crehloride  of  lucaury  ai  an  anti-              ■ 

through  troclioaters,  13S 

aoptic,  20S                                                                       H 

Vciiuale's,  136 

Angina  l.udoriei,  956                                                H 

of  thniiib.  98 

Angioiii*  {iyythv,  a  vi-asid),  Cftvenioiw.  IQSS             ■ 

of  tO<ti.,    113,   115 

plr-xiruriu,  103^                                                       ■ 

of  uitjH'r  limb,  112 

Animal  matter,  dmd  or  putreaceiitf  177                      1 

tfttuhn  ot,  S7,  113 

wounds  inoculated  wtth.  388                                H 

at  wrist,  lot 

Aliimoi  «iilistafiot^  liKutUK'ii  made  of,  439           ^^^H 

AmiUHt,  torsion  of  cut  arteries  425*  427 

Anklk,  auiputution  at,  i3l                                  ^^^| 

treatDieiit  of  air  in  veiua.  4S9 

dialocMtiou  of.  709                                            ^^^H 

Jlmy!       ,           'bfitic  pniptrties  of,  33 

rorti[Hitiiid,  711                                               ^^^H 

Aiir,                   mlinii.  351 

frmctiirev  uvat  and  tlirtiugh.  636                    ^^H 

JUii^u.-.    ^  ..^.awv  ,iajfui,  blrMxl),  local,  149 

coni{oujid,  into,  639                                 ^^^H 

from  hit-Mittrrhu^.  410 

gunshot  Wounds  of.  363                              ^^^H 

JkamthcMA   (A,   lK'){lttivr;    ala$drvfuu^    I   \K-t- 

wouihIm  of,  516                                                      ^^^H 

mvul,  i»y  biobluride  of  mt-tbylene,  31 

AnkytoKJA  ,^wAet,    rrookeil)  oompUeatlag     ^^^^ 

chloruforni,  ig.  j^,     Sre  Chloroform 

fni>ii]r^.  553                                                           ^^^1 

^H   elher,  19.  30.     6ft  Ether 

^H 

^H  locul.  38 

^^H 

^^^  &itrDii«  oxitlr,  18,  31 

Ai-L-i h— '-^  iTTotnient,  218                                 ^^^B 

JbrnAatics,  atlmioistrution  of,  during  shock, 

Auciseptii'  tdrri,  against  ;  <r4«w«  I  putrafy)             V 

36 

treat  iiH  at  of  iibsceAM,  263                                   H 
of  wounds,  3.  83.  205— 21 3,             ■ 

ciBpIoyuionl  of,  2,  19,  20,  21,  30 
itifliieucL-  on  auipiitntionv,  3,  19,  30 

3^1-332.  35».  356.  JS7.             ■ 

treatment  of  rfTtit  <.f ovt-nlos**  of.  37 

4J9.  S5S;  ^59                              ■ 

of  wounded  Jointa,  513                      ■ 

Antiarpticii in  pntrffmtinn.  178,205— 313,387             ■ 

in  roductiun  of  old  dinlocutioDS,  651 

in  iretttiiMUt  of  caocer,  1078,  1079 
AaaatoiDonng  tmmU,  eaUrgement  o(  after 

in  Aoutr  inMiinniiiitlttn.  305—313                        H 

ligature,  447,  448 

in  trraiiiiciit  of  ratarihal  iutUmmatioa,       ^^H 

AiHUr&on,    rudttctinii    of    diklocaUona    by 

^^1 

nianipaUtir*!),  689 

Anni,  rhanrn-^  nn  margin  of,  1128                    ^^H 

ANfcl'lLrftU  (kt^  ibrntigh  ;  fiipww»  I  widen). 

aij>'                    i noma  of,  1072.  1073              ^^^B 

of  «tnniiM,  78 

AoiiTA                     .  «-orapnc«ion  of,  in  anipu-             H 

diogno»i;4  of,  from  nlwrsa,  259 

t'ltion  [tt  !i)p-JMint,  51                                ^^^H 

Eraumitti<:.  464,  475 

tborncir,  wounds  of.  868                                 ^^^H 

^-           eircauiacnbod,' 467,  469,  478,  481, 

A|nrtumi  kti  guii»lii't  wuundu,  347                      ^^^H 

^B 

Aphiwia,  756                             .       ^          *              ■ 

^^^H                 tTMliiient,  469,  470 

Apif.a  :^  bi.t :  VM»,  I  braalhe),  838.    Sat           ■ 

^^m          dUToaed.  465 

AHiihyiiii                                                                    H 
AjK>pI>*xy.    dia|{noaia  from  eomprnlUift  bj            H 

^^^P                complicating  fracture,  549 

^^^                   diagnoMia,  46^ 

rxti'i'-             '                                                                ^^^H 

H                          treatmant,  466 

Aran.  I                               "uj>,  733.  733               ^^H 

^^^   *,.»;,<.*.■  ^-»  .^75,  480 

Archi>;. :.     .                          1. -.  rit-*d  by,  58            ^^^| 

^^^B                             .  >.*)>ndilion,  47  ( 

Areolar  ttMii                               .Uion  o(,  939              V 

^K 

,311              m 

^^^ft          UvMuwnL,  473 

tamonia,  1018                                         ^^H 

1              1 178          ^^^^^^^                                 ^^^^^^^^^^1 

■               Aitu,  ampatations  of.  6o,  6r,  105 

AnTBHlBh  or  AitTKiiV     "^Mh-"    liK«tint «4 

1                        amputations  of.  statistics,  ill 

477.  ' 

^^^                  arteries  of  woiiuiled,  477 

ruptup'                     jitiiig  dlalOi 

^K                ftvulsiou  of.  652.  675 

cation.  674 

^^V                 fractures  of.     Se<  Kmcture 

traiiniatic  aneuriiza  of.  477 

^^                  rapture  of  musclci  or  tonilons  of,  506 

ciri:uiuscrib(Nl,  47S 

1                 Amott,  U.,  .<wcuuiiury  growtlitt  lu  carcinoma, 

ditTuMNl,  478 

1                     1061,  1071 

wo '      ■'     -" 

1                 Arautt.  Dr.  J.,  coinpresiiion  iu  cuncer,   1078 

braidiial.  :n                                        479 

^^^                 glandular    ntfectiou    in    cancer.     1061, 

V.I  I  ■                              ■  .    :  ''^ 

^K                    1071 

compression  of,  51,479 

^^P                ice  ia  c&ncer,  1077 

ligature  of.  479,  480 

V                       local  nnte'ithesia  by  coUl,  j8 

toTiion  ol.  424 

1                         mortality  from  uso  of  chloroform,  30 

wounds  of.  479 

1                 Arrow-hcada  in  bladder^  S95 

carotitl.  (!«>mni4m.  ligituiv  of.  474 

1                 Ari-ow-wounds,  343 

coiiipruMfiiiu  uf,  50 

1                 AKTF.R1E.S  acuprcasuru  applied  to,  445 

woiiiidn  uf,  474                               ^^ 

1                         adhesive  procesH  in.  416 

facial,  oompD'^ion  of,  50                ^^M 

L aneurihiQ  of.     Sre  Antmri-fm 

femoral,  conipnvwioii  ot,  53            ^^H 

^^^             .  cauterization  in  wounds  of,  422 

aneuiisfn  of,  traumatic.  483 

^^H                changes  in  after  openition,  436,  447 

vnricosr,  484 

^^H               conj^lum   in,    formmion  of.  414.  415, 

ligatare  of.  484 

^^H                cold,  use  of,  in  lueuiorrhage  uf,  420 

of  foot,  iih:uiii»cribrd  oiieahsm  of,  4SJ 

wouujLi  of,  484 

^^H                compreasion  of,  49 — 54 

of  fonwrm,  wouudji  of,  4S0 

^^H                contmctioii  of,  415 

gluLeAl,  tniuuiati'-  aneuriftm  of,  483 

^^H                contusion  of,  407 

ligaturv  of,  483 

^^H                effecta  of  ligature  on,  4^4 

^^H               enlargement  of.  in  inlUmmation,  150^ 

of  hand,  traunmtic  aueartam  uf,  4l(S 

woumls  of,  A^'        ■ 

^H          '^^ 

iliac,  eouitnuh,  •                       *f,  51 

^^H                forcible  flexion  in  wonnds  of,  434 

exteruul,   en a  traoaud 

^^^1                forcipretnuru  lu  Itieiuorrha^c  of,  427 

unrunsm  »T,  483 

^^^^^         gangrene  from  chau^tt  in  coata  of,  904 

C()Ul)<|i'S!«ioH  t)f,    *3 

^^^^^L               from    obstruction    of,    461,    902, 

li>;alun.'  of,  4-                      ^^m 

^^^B 

intercostal,  wounds  ni.                    ^^H 

^^^^^         hiemorrluige  fi*om,  26;,  935.     S«e  Ha- 

tniurnul  iitrixlllaiy,  wihiu'I'    •'.,  *7^^U 

^^^H                    roorrhage 

intentnl  mniiiiDiuy,  wound*  of,  4fl^^H 

^^^B                hot  water  in  liKniorrhugo  of.  420 

of  li'g,  wotttnl  •>r,  4S4                       ^^H 

^^H                  injuries  of,  407 

lingual,  wounds  of,  475                   ^^H 

^^^^^                 in  contUAi>il  nnd  lacerated  wounda. 

mr-ningi-al,  line  of,  768                  ^^H 

^^^^L                   337.  ¥>7 

palmar.     -S^c  Arlcric»  of  Itaad.            1 

^^^^^f               in  comiKiund  fracture.  555 

peroneal,  wounds  of.  4S5                      M 

^^^^^^                  in  simple  fracture,  547 

plantar.     •Sef  Art<*rirs  of  fuel.        ^^H 

^^H                        in  gunshot  wound-*,  349,  353 

poplitfal,  li^Jltu^f  of,  485               ^^H 

^^^1               laceration  of,  407 

oompn»s»ion  of,  53                 ^^H 

^^H                  ligature  of.  427.      .SVt  IJgnluru 
^^H                        iu  inflammntion,  210 

raiJiul.  compresftiou  of,  51              ^^H 

tramnatic  aneurism  *'(,  480  ^^H 

^^m                        in  Btuniph, 

ligature  of.  481                                  1 

^^ft^             occlusion  of,  ncoideiita  after.  452 

suWUviau.  iMinpresflion  oC.  50             J 

^^^^^_                by  natural  proceasuK,  415 

partial  rupture  of,  407            ^^M 

^^^^^^P                by  operation,  419 

wuunds  of,  476                        ^^H 

^^^^^"        permauent  closure  of  wotmdud,  415  (we 

tcnipord.  cuniprcssiuu  <^  y>        ^^^^ 

^V            286) 

trnuriiattc  aueurisu  ul,  475  ^^^H 

^^H                pressure  on,  in  inflnmrnAtiou.  218 

tibiiLl.  untvrmr  and  |>mt«Mr,  olfl|iH 

^^^B                pressure  in  wuunds  of.  423 

aion  of,  53                                   ^ 

^^H                punctured  wuunds  of,  418 

posterior,  ^ronri'ls  oC  48I4                1 

^^H                retraction  of  dii'ided,  414 

ulnar,  cvu-.-                 .51                     1 

^^^1                rupture  of,  407 

trftuiii  .                    u  u(«  4S0            1 

^^H                        comj>ticatiii>:  fniclure,    547 

li.                     .^l                            i 

^^^H                styptii'jt  III  woutidft  of,  421 

Tcrtebrnl.                          175                       1 

^^H                syphilitic  dibcase  uf,  1132 

trauui.^', . .■-uioC47(^   ^^J 

^^^1                torsion  of,  424 

Arterio-Tcuous  wotmijs.  470               ^^^M 

^^H                ulceration  of,  in  abitceaa,  267 

Arthritis  (V^p«r,  a  joLut ;  iro,  ^^bbI^^^H 

^^^B                wounds  uf,  40S,  409,  449 

HamiuAUiJU),  sBptio,  513           ^^H 

^^K                       complii^tiug  frat^turc.  547,  555 

trauinnlic,  510                                   ^^H 

^^^^^^1                in  eonifwuntl  fractun-,  556 

Artiliciul  iiiitlM,  76                                 ^^1 

^^^^^^B                giinj^'ne  from,  904 

IwH-h.  217                                         ^^H 

^^^^^H               tnratment        419,  449 

respiration.  490,  840                     ^^H 

^^^^^^^^^^^                          ^^^^^^^^^^^^^ 

Artificial  teeth,  removal  of,  from  stomftdi. 

Ballanco,  C.  A.,   development  of  new  con-               ^M 

S47 

noutivc  tissue,  290.  417                                       ^| 

AsEiTir  traumatii.'  fever,  506 

experinientat  trau.vniixstonof  can-inoma,               ^M 

trejktincuc  of  wouitils.  ^2^ 

1055                                         H 

Aaputxia  (A,   uegKtive  ;  ffipvits,  palMliou), 

ni«tbu4l  uf  iiKnturing  arteneti,  444                           ^1 

«38 

phagoi'ytes  in  iraumatio  iuflammatioii,                ^M 

from  carbonic  oxido,  843 

170                                                                  ^^M 

•     Moaes  of,  838 

from  ehlorofonii,  38 

Bandages  in  frnclure.f,  535,  5S3                            ^^^^M 

plastar  of  I'ariA,  539,  381,  629                       ^^^H 

from  ilronniug,  S39 

Hilicat«  of  autlof  541                                         ^^^H 

arttHoJAl  r\'h|>itiiituii  iii,  840 

stiLTch.  537-539                                           ^^H 

in  inratiU,  S43 

in  fractiuvil  lf*g,  634                              ^^^H 

from  ImnKitif;.  844 

in  fne.tnrail  imtrlln,  619                           ^^^H 

from  noxioiu  giiaca,  843 

iu  fractured  thigh.  621                            ^^^H 

^^^^from  suako  bite,  36S 

tight,  gangrene  from,  463.  535.  545              ^^H 
Bunk)),  Mitchell,  cancer  ofiho  breast,  107S,       ^^H 

^^■wcondary.  S43 

^^^'!n  woirnds  of  thiwit,  828 

1070                                                        ^^M 
BardeleWu,   stutij«tica  of  Kinput^itiuus,  83,              ^1 

■                                 8|tiuiil  conl,  S05 

m    AxptTKtor,   iiM  uf,  in  treatment  of  abvcets 

136,  131                                                                        ■ 

2S,8,  259,  263 

Bark  in  tuberculosis.  1101                                           H 

Asth«uic  idi,  ncgati\'e  ;  vMivt,  ittnugth)  Ui* 

Barker,  caw  of  miuuitrd  fractuTD  of  clavicle.              ^H 

flammatory  fever,  aoo 

5S4                                 ^B 

treattiieut  uf,  222 

incision  and  Quahing  of  absccMta,  164          ^^^H 

■   Asthenopia  in  coni:ti»ion  of  thfl  brain,  744 

treatmerkt  of  fnnitured  patella,  631                  ^^^| 

B           ill  spinal  injury.  799 

Barlow,   crauio'tabes  in  nyphtlitio  children,               ^H 

^L  A&lra^ahis.  (lii<l<K-atioii  of,  71 1 

1171                                                                      ■ 

■          fractnrc  of,  641 

treatment  of  symmetrioal  gangrene,  917               ^1 

H                  comminuted,  642 

Honvell,  ooni'euitai  diAlucaliou  of  ihe  knee,               ^H 

■  Adtringenta    in    congtutive    iniUmiiiatlon, 

^M 

P      334 

ox>aorta  ligature,  443,  444                              ^^H 
Bastian,  wonnds  of  the  spinal  eor\l,  803                 ^^^1 
Baudeufi,  resolts  of  exciatun  of  shoulder,  J^C}               ^| 

Atheroma  (&9ti(pa.  or  i^npir.  jKirridgc  or  meal). 

904 

Athemniatoiia  pystA,  1006— IO09 

hffinnrrhage  after  ^nuiidiwL,  350                                ^M 

diagiiO!tis  from  ubscutu.  1008 

Bauiugartcu,  idiiitity  of  Slreptococcns  pyo-              ^M 

Atlas,  di.iIiK*Hlioii  of,  S12 

genes  and  eiysipt'lntoniis.  941                                ^| 

fc  Atiuotiphere,  iiilliieiioe  of  on  erysipeliiM,  943 
f           organic   matters   in,    8,  9,  lo»  ll,  1S6, 
3*4 
Atrophy  of  boue,  a  causo  of  fmoture,  519 

structure  of  tul>en:uUiU)i  li.tsue,  10S7                     ^M 

Bavarian   method  uf  treating  fractures,  541,               ^H 
Baynton*s  method  of  draawng  aleer%  279           ^^^H 

Auscultatory  siguaof  f[>rei>;u  bodies  iu  air- 

Beauchvauo,  air  in  veins,  487,  488                        ^^^H 

tube,  832 

Bwk,  fracture  of  ulna,  59S                                    ^^^H 

Aowpitz,  «xc)]iiou  of  primary  aore  La  syphi- 

pathology of  rabies,  376                                  ^^^H 
trephittuig  for  meningeal  hsiaarrbagr,              ^1 

lis,  1138 

Aveling'a  tmnsfuaioii  apiMnitna,  412 

770                                                              __^ 

K  ATulsion  of  nrtn  iti  reduptiun  <tf  old  dialoca- 

Bed-soraa,  917                                                       ^^^H 

■      lion,  653,  67s 

Bees,  stings  of.  367                                              ^^H 

■  Axillary  artery.     Sir  Artery,  axillary 

Beeror,  motor  area'*  on  th«  onter  sarlace  of        ^^^H 

■  Axiip  dislocation  uf.  812 

cerebral  bcmiitpheiv  of  tltc  Bonnet  monkey,               ^M 

^^L 

7M                                                                          ^1 

Begin,  air  in  vcinii.  488                                            ^M 
Bell,  B.,  ttuiputeitiou  l>y  iriplv  in*--isioD,  60                 ^| 

^^^^P' 

^^^^'' 

bell,  Sir  C.  accident  in  tedoclion  uf  oid  dw-               ^M 
lor-alKiiis  674                                               ^M 

H  BAun«u  iu  infeotirB  inAammatioiuK  10, 178. 

■       183.  244.  930.  967  ^ 

moohaniam   of  meningeal  extiava*       ^^^^| 

■  Bacilluf>  •■iitliracis.  in  Inng,  382 

•aaon,  766                                         ^^H 

H           killud  by  jieri-hloniio  of  mercury,  20S 

state  of  jiaru  after  gniuhot  trmind,        ^^^H 

H                     by  potjusiaro  )>enuan>ciuisiei  aia 
(           mode  nf  gmwth  of,  }S2 

■ 

vancoav  aneurism.  471,  473                     ^^^H 

BafilliiA  mallei,  3S6 

Ball,  John,  arn.'tit  uf  hirinnrrbagr,  413                 ^^^H 

pyoryaneuK,  245                                               1 

uninshot  wouutU,  344.  365                      ^^^H 

lignlnrc  of  uoundctl  artery.  449              ^^^H 

pyttjft'iira  f>i>tidtif,  244 

tetani.  9S9.  9*M 

traunirttic     aneurinu     of     gluteal              ^H 

tutM-riuluALi,,  1086,  10K8— 1091,  1093 — 

art-"                                                       ^^^M 

1096,  lioj,  1103,  1104 

Belladonna  ill                      '».  215,  237,  391           ^^H 

Back,  displacement  uf  Hmali  nntiiidea  of,  502 

planter*  1:1                  1077                                      ^^^^| 

Bacteria  in  infi^ctivd  lluids^    178 — 182,  936^ 

BkHums  for  arLilicial  rr-^ptration,  841                     ^^^^| 

966 

Bvudiug  of  bone,  507                                           ^^^H 

K   Baeterinm  tenno,  tSo 

after  badly  act  fracture,  563          ^^^H 

■             iiSo            ^^^^^                                .         ^^^^^^^^^^H 

H              Beniliitg  of  emniiil  bunes.  731 

Bli^era  in  bubo.  1 1  iS                   ^^^^^1 

H                B«Dtdikt,  imtliolog>- ol  tabkb,  376 

in  clinniit:  intlummation,  232          ^^^^| 

^B               Bcni^i  tumours,  999 

Blood,  buffj  coat  in,  198                        ^^^B 

H               Bvnoet,  IIm  I'luuLlcyut  roKeiiibliiig  eiic«pba- 

cbangett  uf,  in  Aireiit  of  ba'^morrba^ia^t^  ^M 

H                               Iciid  ilixtMuc,   1010 

iu  intlnuimulion,  189,  198                H 

H                       properties  of  cocaine,  38 

leading  to  tbrombiMis.  158,  9&«       H 

H                Benzoic  ikcid  as  nn  aiiti4f<i»tic,  21J 

in  pyirmtn.  9S0 — 982                       fl 

H                Uer^cr,  ami>iitation  or  unit,  111 

cbariu:lrrR    of,            baMDorrbaga  fm^M 

H^               fiergiuanii,  aiititM-ptJo  tjcatineiit  of  piunahot 

wnnudrd  vi-Aaeli,  40S                     ^^^^| 

^^^_                   vouixlff,  356,  361 

cutting  ot)  bupply  uf,  in  iuflaaanl^H 

^^^^h                fever  in  liluod  lr;it)>iriii»iou,  41 1 

21$                                                   W 

^^^F              seiutin  iu  septic  HiuiIm,  179,  966 

detenu iuati on  uf.  150,  1 57                        H 

^r                         tt-autii»tic  fever.  305,  306 

diwbiirgu  uf.      S^e   KxtrarmtfaM  >*'■ 

H                nornani.  C. ,  di*belo»  fiooi  injury  of  bmiD, 

Hiemorrbage                                          ■ 

■          761 

diseased  states  of.  prediapoaiag  ta  aj  B 

■                Biceps,    displacement  of   long    tendon   of, 

«iix?lft«,  943                          _^x_  J 
pn-ilinptuing    to     htfUiBMfltt^^H 

■                « 502 

■                Bicbat,  air  111  veins,  486 

174               ^^H 

■                Biokrrsteib,  ditrutic  snbiuflxilluy  ceUuliti«, 

bfTiisiou  uf,  in  ihlUmninlt.>n.  l(>l    ^^^M 

■                    956 

oxtravflivlion  of.     Xrt  1                  ^^^^1 

^L                Bigelow,  dislocations  ofbip-jolDt,  646,  647, 

local  disturbances  of  cr                    '41^1 

^^^                  688.  700 

mij,Tfttion  of  wbito  eorruiulci,  ickil  IH 

^^^P               iiopaetcd  iDtrnirapsular  fracture  of  necic 

=>3» 

^^^                  of  femur,  613,  616 

00/ing  of.  in  fracinro.  558 

H^                         jmbu-  dislrK-ntion,  701 

i>  ^iihitiQii  MritKal  «upply  of.  14B 

H                Bilatt^ral  dislocatiou  of  lower  jaw,  657 

tinrishiBion  nf.  410 

H                Bilguer,    auiputation   ui  gunshot   wounds. 

vomiting  of,  iu  h                      iiO,  7JI 

■                    365 

Blood-corpviAclcs  in  itii                  i.  16a  19^ 

H                Billanl,  (Mitholu^  of  dialocatiuu  iu  aclatic 

increaso  of,  in  uy.i  uiis.  v^j 
passage  throujrh  walU  ol  Tr*«)U,  15J 

■                     notrb,  692 

H                Billrotb,  atveolar  or  largv  round-celled  sar- 

Blood-cyst»,  312.  1010 

H                            coma,  1043 

aarroniJitons.  r045 

^^^_^              couremric  urrangemeul  of    fibromata, 

BloodlcM  nwil..«K  ..(..pwixtioBu  4^ 

^^H 

nerrr                     soo 

^^^H               counter-irritants  in  cbronie  intlainuia- 

Blood-letlii                   .,    in   arole  inAattB*- 

^^^H                            232 

tinn,  318 

^^^^1                forniiition  orulneni,  272 

in  wuiind  of  lanft  861 

^^^^1              injury  nfajiillary  n-  rvcA  in  rciluirtiou  of 

local,  in  mnXv  iid)aniniati*m.  3l6.  siS 

^^^^H                    old  diKlnentitins,  675 

rhp'i?ir  inll.iminiitii'n.  Jjl 

^^^^1               iodofunn  trt'utiitcnt  ol  wounds,  331 

Blood -iwUoning,  971 

^^^H                plexifunit  iiuiL-urna,  1044 

Bluod-v»>»K!.s    clinnget.  in,    in  coDiMlitft 

^^^^1               iiear- formation,  291 

with  Tlironibuai.\  984 

^^^H               HtatisticH  uf  amputations,  83,  91,   126. 

diliitutiou  of.  in  inllHmmatiovi,  too 

^^H            131 

eH'ecl  of  »T«<'«u«8  on,  256 

^^^m               tapping  in  ab^ce^s,  264 

formatinn  nf,  in  grtiuulatiftcu,  395 

^^^H                 tntuin&tic  fever,  305,  306 

iu  lynipb.  289 

^"                 union  oi  bont,  527 

bfeiit'iirhnge  from.  406.  40S 

BiH'H  snaro  fur  extraction  of  arrow-beads, 

.1  1  '  riua  ui  wtlm*  solatiun,  412 

343 

ih  jirii*  of,  406,  474.     .<«  AtUffiMaal 

BircU-lIiiHubfcId,  luicroseoptc  organism*  in 

1  r      • 

\euia 

hvpliilis,  II 19 
Birk,  t-tfectij  of  injection  of  fibrin-fenneiit, 

mpture  of,  in  att*-tnpt«  t»  ladnet  M 

dislocHtinuv  651,  674 

194 

Blow,    dire<n   nr  inditrvt,  a  oMiat  «f  ^K^ 

Bistoury.  Liston's  apring-lHicked,  41,  43 

tuaion.  310 

Bites  of  rnbid  tiiiinmU,  37a     <SV«  Unbie». 

Blundell,  trin>fu»ion  of  blood,  411 

offrnakfs,  368 

lk>cM?k.  iijocnlatiou  of  chaucrt,  tlcA 

Blackadder,  bospind  gimgrene,  932 

IV»<g«}><dd,  wound  of  tborade  dact,  »9 

Blat^kuian,   rcduetinu  of    old    dialocatious, 

Itoii-s,  9iS 

650.  674 

'li;tt.'n'»His  from  fJirbudcle,  9aj 

BtADitRit,  forviKti  Ixxlien  in,  895 

typbililir,  1 149 

^m                injuries  of,  893 

treatment  of,  too 

^^^B                                        in,  S93 

Bokai,  inm-nlation  of  mU^roonrriu  of  gpMtf 

^^^H               rupture  of,  S92 

rba^A,  184 

^^^H                       treatment,  S94 

BoN'r,  Archinieilenn  drill  fnr  pwrlpr«tSa||,  SH 

^^^F              ulceration  uf.  805 

atrojiby  of,  519 

^                         villous  lumouni  of.  1033 

Wmlmg  of.  507 

H                  Blandin,  treatment  of  Hir  in  veins,  489 

bending,     nrbmkin^    uiJ     naarCtia^ 

H                Blind  boils,  919 

563.  5^                                    H 
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bruising  ot,  507 

eloTfttor,  7  38 

fibronjata  ^f,  103I 

forceps,  739 

fractur**  of.     Sfe  Fnwtnre 

guiiimatA  of,  1157 

ii\iuriet  of,  507 

rebR-alciuj;,  563 

oAwiug  in  smpuUtion,  71 

flcleriMtH  of,  1157 

ayphilitio  (li^aMt;  of,  1156 — 1160 

in  infant!).  1169,  1170 
tnuiitpluntHtion  of,  571 
tnbcrvuloiu  diseues  of,  1093,  1103 
in  luuioun,  103$,  1043 
union  of,  aSttr  coni|>ouniI  fra<'inro»  553 
8iui|^)Ie  fracturis  527 
BoDM»coii«litiotiJinf,  pivdiffjmsiiigti)  frootupr, 

519.  520 
Bone-<tett«n,  manipuUtioiia  of,  649 
Bonnet,  wound  of  thoracic  dnct,  863,  869 
Horic  fti-id  aa  an  antiseptic,  210,   2II,  276, 

ns,  39S.  405 

Itoriam),  icsiitt^  of  AmputatioiUs  85 
Bostnjui,  inootiUtion  of  actinorojcosia,  1105 
BouUaoh,  »'yphiittic  tumooi-s  of  niuactea  ouu 

tcndonA,  1161 
Bowlby,  ruptnre  of  subclavian  artery,  407 

wouiiiU  of  thr  Hpiiial  roni,  803 
Bowlby  J£  Huti-l'iii^D,  |wu)ros|)«niu  Id  cpi- 

tlicliiini  cflls  T0^6 
Boyd,  carboliscd  silk  ligaturfft,  443 

crxiptioiiN  in  (flatiilers  3S6 
Brmcbiiif  artfrj',     Srt  Artery,  brachial 
Bradley,  wnuinl  of  thoracic  liuct,  868 
Bhais,  affH-ted  in  pyiriuia,  982 

comprwdion  of,   734,  744.      See  Com- 

prvMiuu 
concussion  of,  742,  751.   Set  Conctmion 
contuiiion  of.  748  ei  «ef . 
diabetes  fnnn  injurie*  of,  761 
extrmrasHtion  on  or  in,  763  d  mj%    Sfs 

Extrarawttinn 
for«i^  bodies  in  contact  with,  760 
bemia,  or  funxuB  of,  778 

trcAtnient  of,  779 
intlantiimtion  of,    Cranniatic,  771.     &* 

Klcningitifi 
injarii^H  of.  74a 

by  omtfn'up,  722,  7^5 
dwth  from.  750 
effccta  of.  751 

on  mental  i»ower:*,  7S0 
st^coiidnry  c('i),wt(urU'-rs  of,  7S0 
trDatnirnt  ol.  747.  748 
trvphiniiig  fur,  762 
{rritatioii  vf,  745 

trvatuipnt  of,  746 
Ucention  of,  748 
CAiun  of.  749 
diaenoMih  of,  759 
pK>XUosj)t  of,  759 
irvatiDuni  nf,  760 
ptmi-utf^rti  in  apjutimnm  of,  750 
«)'mplQiii.«  anil  cirnli*  of,  751 — 759 
pnntlyvin  from  cotnprccMon  or  injury  of, 
755.  756 


Bk-uv 

^M■  ;n.  774 

8J] ...v.-a<*r  of.  1163 

in  children,  1 1 72 

wound*  of,  conijilications  from,  763 
Braiii-iand.  1045 

BranmcU.  ronciimion  of  tba  vpinal  cordi  7S8 
Bmut,  colloid  of,  1068 

encrpbdlutd  uf.  1067 

ficirrhUA  of,  1065,  1066 
Brei^cht^t,  nnluction  of  old  dialwationA,  650 
Bricgcr,  toxic  trult^tniii^it  ubtaiii^t  Irvni  cut* 

toress  of  the  tctauus  Itacillui,  994 
Bright *a    disease,    cbruniL-,    a    prviljapoaiag 

cause  of  secoudiLry  h^ruiorrhagi:?.  454 
Brintun,  aniputatinu  nt  knc^s  by  Utenu  flap, 

rvsultaof  ainpiitBtion  through  knne,  135 
Bmtowe,  (^tutittties  of  nmpnIatiouH,  90 
Bnx'u,  Ntoalimtion  of  ccU'WaI  funcrionKi,  75 
Brodltunt,  reduction  of  old  dislocation,  650, 

.  673 

Brodie,  Sir  R,  cure  of  cancer,  1079 

foragu  body  in  trachea  (caw  of  Brunei) 

837 
gangrene  from  oxrossire  bleadio^  903 
n*iuru  uf  caucttr,  1078 
treainitrut  nf  wnitt-  gauf^ne,  915 

of  fivphilia  In  infttnts,  1173 
Bronchitis    i^poyx^h    thn    wUidpipe ;    Ui$, 
deiiotiutf  inllammntion)  from  foreigD 
bodies  iu  air-paasa^e,  S33 
in  wounds  of  throat,  82S 
BronchoN  foreign  UhUcs  in,  833 
Brown,  B.,  hot  water  in  art'Tiul  htrraurrbege, 

490 
Browne,  G.  B..  appliance  for  eUatic  exten- 

liou,  620 
Brownhgg,  ampuulion  at  hii»-joint  by,  139 
Bruise,     iice  Contuiuoo 
Bmi»iuK  of  bone,  507 

Rninn,  frarturet  of  shaft  of  femur  in  children, 
618 
«pontanoou«  fmctarr*  in  inmne,  519 
Btatiatici  of  amputations,  83,  126,  131 
ofartcrievwuitiidudinfractiirv,  549, 

of  unnnitnl  fiActnrea,  566,  570 
use  of  *  *  wood-wool "  for  drvaaiug,  209 
Brush-burn*  340 
BrviLnt,  Jiiuputation  at  knee  by  lateral  flap, 

"33 
iho-femoral  triangle,  61  r 
iodine  an  an  anti»cptj<%  211 
tontion  of  artoiivt,  425,  426 
Btroo  i0ov0mf,  the  gn>tn},  1116 
«ivi^ping.  1117 
intloient,  11 18,  1 1 29 
primary,  1117 
aympatlirtic,  ttt6 
traatmeut  of,  1 1 18 
viruliuit,  1116 
inocnUtjon  of,  1 1 16 

hui-hmr,  iin  iheprvccMuTphagoeytotia,  165. 

146,  I4S.  9»l 
Bullcr  accident!,  S70,  872,  873,  875 
Butfy  coat  nf  blood,  198 


I    1 182    ^^^^^              ^^^^^^^^^^B 

H              Bull,  foiri^  \wAu'a  m  ivsoiiltAgna,  $46 

CANrnn — nmUnwii.                                    ^^^B 

^1              BuUiiog  toreepA,  430 

uucepbnloi^l,    1049,    1066.      Sn    '^'"'H 

^^t             Uulk'ts,  frnolure  of  boni's  l»y,  346 

plialoid                                                     ^M 

^^^^              detection  and  removal  of,  354,  355 

epithelial,      1069.       Sn     CMthumk,  H 

^^^^              retf:ntiou  of,  354 

^luamou!*                                                 H 

^^^H 

essential  clenieht  of,  1047                         H 

^^H             wuuiids  by,  346.  347,  348,  363 

cxcisiiiit  of,  1078                                         ^M 

^^^                    oiskiiU,  72  r 

gflatinoui,  |06tf                                             H 

^M                     Scf  Ciunalint  woiiu<1« 

gcc'Kniphirnl  dislribatfoa  uf,  1057.  t<At  ■ 

^M              Bunions,  loio 

gmupi  or.  1049                                           ^M 
hiird.  1063                                                   Hi 

H             BtruNs,  392 

^L^                »iii|<utatton  in,  402 

henHtitarincsa  of,  1053.  1061              ^^H 

^^^L             -cicatrices  of.  400.  402.  819 

inHucnct:  of  agn  od.  1053                  ^^^H 

^^^^1              cUuical  history  of,  395 

1054                                 ^^^1 

^^^H              cunjunctiva  iiijuroii  by,  S19 

juictj  of,  1062,  1063                           ^^^H 
I(h:h1  origin  0),  1060                           ^^^H 

^^^^H             contractiun  utter,  j>rcvi'ntiou  and  treat- 

^^^H                 nicut  of,  399—402 

meduUar>',  1049                                 ^^^^B 

^^^^H            const  it  utioaiil  cH'cctA  of,  394 

microscupic  character*  of,  1056        ^^^^H 

^^^H             excision  of  elbow  for,  402 

mortality  from,  1053                         ^^^^| 

^^^F              local  effects  of.  392 

ori^n  and  growth  of.  1050,  1057     ^^^H 

^^^H               jKMit-mortrtn  ai>i»eariiiiccs*ft«r,  395 

{ur^itic  prutojtoa  in  c«ila  of,  I0516  ^^^H 

^^^V  *            prot-nosiit  of,  396 

pn»gre!4»  of,  1051                                  ^^^B 

^^^H               «uppunitiun  iu.  396 

rodfnt,  IU49                                               ^M 

^^^H               ti-eatnicnt  of,  397 

BcirrboUH.     1049,     1063,      ig66.     ^ft^H 

^^^H             nicer  of  dnoduuum  in,  395 

^^^H 

^^^^P               warty  cirHtrices  aft*.'!*,  402 

of  scrotum,  io5d                              ^^^^m 
seeonilRry  growuia  of,  1049                          ' 

BunsjB,  bniisinji  of.  508 

cystic  tumours  of,  loio 

bt-lectiuii  of  casea  for  oporition,   lOSo, 

gummatous  mlilt  ration  of,  a  iiymptom 

loSi                                                          ^ 

of  tertiary  sypliilis,  1161 

HoFt,  1049                                                   ■ 

BuHcb,  tlislnraliun  of  tbf  lihoulder-joint,  646 

HtatiHlic.1  of.  1053                              .^^^1 

Butlin,  cnncer  of  thp  scrotum,  1054 

stroma  of,  1063                                  ^^^H 

plcxiform  sarcoma,  1044 

jitrnoturr  of.  1065,  1067                    ^^^1 

Button-auturo,  320 

thyroid,  1049                                      ^^^1 

treatment  of,  1076                              ^^^H 

constitutioual.  1076                   ^^^^| 

local.  1077                                      ^^^H 

Cachexy,  cnncerous.  520,  1000,  1052,  1071 

^^m 

CadgB,  ancurisma]  varix  in  a  stump,  78 

,<yrt      W^M 

Calcaneum.     S*x  >Ja  cftlcia 

.    ■■7*.  (oSs      ^H 

Calcification  {cuU,  lime;  fncio,  1  make),  225 

varieties  of,  1049,  1076                             ^1 

of  arteries,  K^ugrt^nc  from,  904 

Cancerous  cachexy,  520.  looo,  I05J,  I07I       H 

Calcium  sulphide  in  acrofuin,  230,  lioi 
Call,  partial  rupture  of  niuscU'a  of,  504 

Cancnim  oris,  924                                              H 

Cunaou  bnllis,  iiguries  by.  ^48                             ^M 

Collendi^r,  dressiuf?  of  Htnmpa,  75 

antiseptic  trfatment  of  «1ihc€5Bc8,  a66 

Uanthoridin  in  tiiV  -     '    -      i-rs,  1103           ^ 

Carbolic  acid,  iu  t:                    t  abacMH,  276 

^_                  displaceuirnt  of  iimscleK,  502 

in   drtasing   c     .    ..,.-,   8j,   205.  aof,    J 

^^^H              hygiunic  conditions  in  ampatation,  91 

323,  324,  338.  337.  341.  J90h  at.  ■ 

^^^^T              torsion  of  cut  arteries,  425 

5M                                                       ■ 

^^^^       Callous  ulcer,  279 

Carbolic  gauze.   206,   376,   s^^-^pA,  SSl^  ■ 

■             Callufl.  527 

559                                                               ■ 
Carboliz«]  calgiit,  prepAntioD  of^  4J9            ■ 

H              C«naliution  of  veins,  488 

^t             Cancer,  1047 

■ilk  ligatuix',  44J                                         H 

^^^_^              ocutf',  1047 

Carbonic  oxide,  ii«|->>'  ^i-  ir^m.  84J                 H 

^^H"            adenoid,    1049.     Src  Columnar    Cnroi- 

CAIUlUNrLC  (caW                           JO                             H 

^^^^^                  noma 

diagiiu«iA  of  l>                    vj2|                  ^^^H 

^^^H              alveolar.  106S 

facial,  923                                              ^^^1 

^^^H              aneuriiiual,  pulsation  in,  1067 

iu,  922                                      ^^^H^ 

^^^H              blood-voAsela  of,  1063 

trcutmcnt  of.  921,  922                         ^^^| 

^^^H             rausM  of,  1052,  1054 

Carcinoma  ^KOftnl^ot,  a  rrat«|,  rQ47                ^M 

^^^B              muaticM        1077 

olinienl  Jiistnrv  of,  toji                           ^M 

^^H              cells  of,  io6i 

columuat,  1049,  t«74                                   ^M 
iip|M:iiraiii-e  ntta  prunrtaa,  4075    ^^^H 

^^^B             colloid.  1049,  1068 

^^^H             eorapreiwion  in,  1078 

dlagntMia,  1076                                ^^^H 

^^^H              conatitutionaj  or  local  origin  of,  1058 

pmgn<i«t\  1076                             ^^^B 

^^^ft            curability  of,  1079 

•tnictnre,  1075                               ^^H 

^^^H             diagnosia  of,  from  iiquiimoiis  carcinoioa, 

exciting  •.ante*  of.  1054                               ^H 

^^H          1074 

liaid  glandnlar,  1063.     &v  8dnk«^^^| 

^^^^^^^^^^^                         ^^^^^^^^^^^^1 

W^I^^SS^^^^i. 

Cellnlo-ciitiiiieoiia  ef^peB^39,  950                 ^^^| 

KortgUntluliir.  1066.     S^t  Eiit^ephiloid 

trt'Aluitnt  uf.  953                                             ^^^H 

*]uaniuuB.  1049,  1069 — 1074 

Celsua,  ampululion  Wpw.riJw.l  by,  58                     ^^^H 

cftiis#«  tiixl  ifituatinn,  1070 

use  of  lignlnrc  by.  428                                               ^H 

ccUa  of,  107 1.  1072 

OephaDia^nmtonitt  (ic^faA^  the  bend  ;  aTiML,        ^^^| 

duqOlCkM^.  1074 

blood],  716                                                    ^^H 

Idodo  of  f^wth,  1073 

pathology  of,  716                                       ^^^1 

prnKnoBis,  1074, 

sulMiMimmrotic,  716                                       ^^^^| 

jtro^resa,  1070 

sabftericraniAl,  716                                         ^^^^H 

rccurrpuce  after  rpniornl,  1074 

716                                            ^^^H 

sUtiatics  of  cat^ea,  1070 

Crphnlbydrttrrle,  tmninatic,  724                           ^^^^| 

Blructiirp,  1071 

Ccphilic  t^tanns,  994                                             ^^^H 

Tftril^tic-«i  of,  1049 

Cerebral  nt«i*e«.  775                                                      ^M 

&e  CANrKM. 

complications   of  injarirj  of  the  head,              ^M 

Cun-inuiiiatoufl  i^owth»,  ei^coniiitry,  1049 

742  w  jhv/.     &v  Rmin,  Compression,              ^M 

I'anlrii,  aiupiitAtion   by  long  ontorior  flaj), 

•od  Citncusidon                                                ^H 

69.  133 

<>xtr;ivH<iittion,  767                                           ^^^^H 

Cariliiic  inltibiiion  in  ttliock,  300 

irritation,  746,  752                                         ^^^H 
trc utruvut  of,  747,  748                              ^P^^| 

C'AiLtKtt  {IaiL  rottoiiupis),  syphilitic,    II58, 

"59 

nerves,  injuries  of,  763                                           ^M 

WQrnt-pott*n,  1158 

Cerrica!    region    of   spinal    cord,    effect  of       ^^H 

t^ATle,  infective  nature  of  trtflnus.  989 

wonnd  of.  805                                             *^^^H 

Carotid  urter)'.     >V  Arlei^,  carulid 

Tertebra*,  ilisloualion  of,  812                          ^^^^| 

Ciiqm*.     Sft  Wrist 

Cbakcuk,  1107                                                ^^^H 

<_'iirrion  funjii.  179 

conse<;utivc  symptomB  of,  iiij                    ^^^H 

—^   ^'arrou  oil,  39S 

diagnosis  of,                                                     ^^^^1 

■  Out's  spliut,  602 

Uuntcrian,  II2<»                                             ^^^^| 

■  Curtilages  of  riK  fractures  of,  848.  850 

iiiduraliun         I127                                    ^^^H 

H  CartiUginoiu  riiniours,  1022.     Stt  Enehon* 

seat  and  number  of,  1127                     ^^^^^ 

H       drom* 

treatment        1 1 38                                 ^^^^M 

■  Cnwation,  33S 

inoculation  nf,  1109,  11 16                            ^^^^| 

■           of  tiib«r('l«,  1089 

origin  and  prugresn  of,  1108                          ^^^H 

■^   Cnah,  J.  T,  iiKMuUlioii  nf  nntlitax.  384 

pba^edivnic,  II 10,  1139                                   ^^^^| 

i  aurrh.  vuri(.iit:s  of,  235 

tn-atmcut  of.  1114                                ^^^H 

i  itlarrhal  tnlUuiinntinn,  235 

simple,  1109                                                 ^^^H 

treatniriit,  237 

tn^fitnient  of,  1115                                   ^^^^| 

CatRtit  li^tun>«.  439 

situations  of,  nil,  1127 — II29                      ^^^H 

K     Cfittoni,  tetnuna  aiititoxin<s  994 

slonghtng.  ilio                                               ^^^H 

H    <  AUsticB  (Koiw.  1  burn),   in  l>itea  of  rabid 

treatment  of,  I1I4«  1115                        ^^^1 

^L                   nuiniiilit,  377 

soft,  1IU7.  1109                                              ^^^H 

B                in   bul>o,  1 1 18 

treatment  of,                                           ^^^H 

H                        canovr,  1077 

•  onstitntiutwi.  1115                        ^^^H 

H                       cliAnerf,  1113 

l0t!Al,    1112—1114                                       ^^^1 

V                       i^pithflioma,  10S5 

oreUiral,  1137                                                 ^^^H 

i                               Bvphilia,  1138 

rarietica        1 109                                                ^^^^M 

rratet^,  actuul,  iuclironic  inflaninmtinn,  233 

in  women,  1112,  1128                                 ^^^H 

Muake  biti>«,  369 

Chancrout  excoriation.  1109,1115                      ^^^^| 

i                                      hwmorrhogi'.  422 

Cburbon  or  malignant  pu&tule.  380                     ^^^H 

1                         gmlvanic,  in  Dittnln  or  i^iniiit  269 
Paquolin'*.  1085 

Charcot,  hysteria  in  tbo  oualo  aox,  797               ^^^H 
spontoneuna     fracture     in     locotnotor            ^M 

thcmiO',  in  oAnecr,  1085 

ataxy,  519                                                     ^^B 

ravemouN  an^nonia,  1028 

Cliasaaiguar'ii  ilninage-lnbaa,  261                         ^^^H 

C^'Imuh,  amputation  for  gangrene,  58 

^raarur.  1084                                                      ^^^H 

CKtLR,  cancer.  1062 

Chauaaifr.  frvrttirea  in  iDtra-uterinc  llfit,  518     ^^^H 

of  cncliondronia,  1023 

Charaar,  experimenta  with  Lrbrl  and  Ura«     ^^^H 

of  epithelioma,  1071.  1072.     Set  Card- 

rillM.  348                                                         ^H 

1                    noma 

ChaTaasv.  aULUiIcs  of  amimtatiaB  of  inn,            ^H 

I               myeloid,  104 1 

III                                                ^^B 

ofaareomata.  1036—1046.    &#Sarooiiui 

mortoltty  of  rapture  fjf  intestine,  877          ^^H 

of  wirrhiis,  1065.  1066 

CnRKK,  cluncn  of.  luS                                          ^^^1 

rdlular  .rjsiiwliw.  954 

iignrica  <if,  816                                            ^^^^M 

tnntn.ent  *'f,  055 

.  Cberver.  wonnrl  vt  thoracic  duct,  869                 ^^^H 

Orllnhtik.  939.  954 

Cbotiu4^  dislocation  of  oalcanoani,  714                ^^^H 

ililfuM,  939,  941 

Oham&adcaaMa  of  inflammation,  176.  316             ^M 

of  iM-liio-rrrtn]  fowit,  95S 

of  imtrvfoction.  176—182               H 

of  walp,  717,  720 

of     irritation     in    tnciMd            ^M 

oraiihmaxillary  nrgion,  956 

wounds,  316                                ^M 

of  orhil,  956 

OMttlotaxia.  161.  163.  IH  167.  246,  931                ■ 

ii84 


INDEX, 


Cbesolden,  operation  by  double  incision,  59 
Chest,  fracture  of  bones  of,  848 
htemorrhage  into,  848 
injuries  of,  S48 
wouhds  of,  848,  858 
treatment  of,  860 
Cheyne,  organisms  in  suppuration,  327 
skin-grafting,  278 
structure  of  tuberculous  tissue*    1086, 

1087 
treatment  of   tuberculous  diseases  by 
tuberculin,  1102 
Chilblains,  405 
Children.     See  Infants 
Chisholm,  secondary  hwmorrhaf^  after  gun- 
shot, 351 
deaths  after  excision  of  shouliler,  363 
Chlorethylidine,  ansesthetic    properties    of, 

33 
Qhlorides,  caustic,  in  cancer,  1077 
Chloride  of  zinc  as  an  antiseptic,  210^  325, 

458,932,  II 14 
Chloroform,  19 

administration  of,  25 

in  severe  injuries,  31 
cautions  in  using,  27 
com|>ared  with  elher,  33 
deatli  from,  28,  29,  30 
effects  of.  27 
'      head-symptoms  produced  by,  27 

influence  on  mortality  after  operations, 

20 
inhalers  fM*,  26 
secondary  eA«i'ts  of,  28 
treatment  ofetfects*^,  37.     Spc  Aom- 

thetics 
with  nloohol  and  ether,  30,  31 
with  morphia,  31,  35 
Chondrifying  urvxtma,  104J 
ChoDdrx>ma  ^xiu^x,  cartilajr^^  1022 
Chondr»>^an»m«,  104J 
Choivirt's  amputation  of  ftv>i,  117,  iiS 

TTii«*r'*  roixlifioation  of.  no 
Ohwmo  «bs»c«».  225.  253.  2to 
trMtmen;  .^t.  jp3 — 2C^ 
cangmo*.  001 

inflftn<mat^^n.     ^f-"  Inflammation 
intf^rNtit>ai  krwtiiis.  1171 
iienritK  407 
Ctc^-i>.;»vs.  ohanp'sin,  399 
,^^^.T:*ot*Hi  aftfr  bums,  400 

Mftvr  ohanere,  1 115 
^N-^wtraotion  of,  400 
«)\\>«kw  i>f,  400 
*-*rt>\  402 
V'V'^mwtwn,  process  of,  286,  415,  416 
\>h^-»|>>'Md  region,  799 
^NtsifcUr  metho<l  of  amputating,  59— 61 
^'Vpr«Wition,  local  ilititurban'^eH  of,  148 

j'hanges   in,    leiidiiig    to    fumiatiou   of 

thrombus,  984 
collateral  iifti;r  lipitnr**,  446 
liitrniorrliage  froin,  449 
gangrene     from     oKstruction    of.      Sec 
Gaiigrenf? 
CiretunciHiun,  dangers  of,  1094 
CircumHcribcfl  traumatic  uneurism,  467,  469, 
478,  4«»r483 


;   Clark,  Sir  James,  state  of  digeatiTe  organt  in 

scrofula,  1097 
I   Clarke,  microscopic  changes  in  the  spintl 
i       cord  in  cases  of  tetanus,  995 
I   Clavicle,  dislocation  of,  659 
fractures  of,  578 

apparatus  for,  581—583 
comminuted,  580,  583 
complications  of,  578 
treatment  of,  581 — 584 
union  of,  584 
Clove-hitch  knot,  648 
Clover's  ether-inhaler,  21,  33 
Clutton,  affection  of  the  joints  iu  congenital 
syphilis,  11 71 
carbolised  silk  ligatures,  443 
Coagnlable  lymph,  288 
Coagulation  in  wounded  arteries,  414 
Coagulum  of  iuflamntatory  blood,  19S 
in  woniidcd  nrteiies,  external,  415 
imperfect,  435 
internal,  415,  435 
Coaptation  of  surfaces  of  wounds,  318 
Cobra  di  capello,  bito  of,  368 
Cocaine,  une  of  as  a  local  amestbetic,  38,  534 

poisoning  from,  39 
Coccydynia    (K^wNc-f,    the    coccyx ;    iS«rc, 
pain),  607,  686 
1  Coccyx,  dislocation  of,  686 
fracture  of,  606 
Cockridge,  dogs  iu  Sark,  371 
Cod-liver  oilin  scrofuln,  iioo 
in  chronic  inflammation.  230 
in  syphilis,  1147 
Cohnheim  on  migmtion  of  blot>d-corpttsc!eK 
155.  159,  161.  162,  165,  166,  175 
formation  of  pus,  240 
inoculation  of  cancer,  1051 
Coin-catcher,  845,  847 
Cold  abscess,  225,  253 
<  treatment  of,  260 

'   COLI*  as  an  auarsthctic,  357 
as  a  bical  ana'stbetii".  38 

a  c^inse  of  inflammation,  176 
constitutional  efff-cts  of,  404 
effect  on  micro-orgimismii,  179 
'  in  biemorrhage,  420 

j  acute  inflammation,  204,    213,  m. 

122 
chronic  inflammation,  231 
local  influence  of,  403 
Collateral  ciivulation,  446 
Collapjir.  sihock,  301 
C'olles  00  uunsmisaiou   of  srphili%    1122. 

1124 
ColKs's  fzvtnre,  59S 

canw  of  deformity  in,  599 
me«hani«m  of,  600 
treatment  of,  602 
.  union.  604 
Colliquative  \tiqv\  I  melt^  discharges,  2>o 
Collodion,  use  of,  in  wounds,  322 
Colloid  (wiXAa.  glut*  or  ^^datitie  :i  iRot,  fomi' 
cancer,  1049,  1068 
styptic,  322 
Colour  in  acute  inflammation,  1S9 
iu  chronic  inflammation,  228 
Columnar  carcinoma.    Sec  Carcinoma 


5^-^.       ^^^^^^^^^iis^^^^H 

■  Coma    f««4PM,   deep    sleep,   Ielh<ii:gy)  from 
B               calorofbriD,  28 

O^snttfttos —corUinued.                                     ^^^^ 

hypostatic    pulmonary,     in     fr.tctnre«,       ^^^| 

I                from  coraprvniou,  747 

^^1 

Comminated  Iraetiire,  521,  $26,  551,  556, 

of  intenul  organs  tn  bnms,  394                    ^^^H 

^583.643^   , 

CongesUve  alncen,  255                                          ^^^H 

Complete  dialocAtion,  643 

pnoumonia,  a  catue  of  death  after  ampu-              ^M 

1         Complic»ted  dislocation,  653 

tation,  80                                                            ■ 

K                           fracture,  531,  547 

Conical  stumps,  77                                                         ^M 
Conium,  powdered,  in  the  treatment  of  can-      ^^^B 

^B  Compouud  cyst<<,  101 1 

H                      dUlocatioQ,  64?,  652.  654 

1077                                                          ^^^M 

■                     fr«ture,  359,  520,  526,  552,  See 

Conjunctiva,  injuries  of,  818                                ^^^H 

■                             Fmcture 

fturofiiloua  oiTei^tinii  of,  1095                          ^^^^| 

Compren,  graduated.  423 

Connective  tiunt*.  1002                                           ^^^| 

CoMrKKsitioN  of  ortt'des  in  hiemorrbage^  434 

overgrowth  of,  1132,  1153                               ^^H 

a  cause  of  contuinona,  31 1 

tnmonnt   formed    of   moditicationa  of,              ^H 

brain,  744 

1016                                                                ^^^1 

diagDoeiaorfroin  couciubion,  745 

Conner,    P.  S.,    traamatic  cephalhydrocele       ^^^H 

from  cxcrarnutioD,  763 

after  Aaured  fracturi\  724                                ^^^H 

ayinptoma,  "45  (*«  754) 

Constitutional  after- treatmeiil  in  opermtioDs,        ^^^| 

tTeatnieut  of,  746 

■ 

eoiua  from,  747 

gaiiKrvDo,  901,  903                                            ^^^H 

in  cancer.  107S 

manifpstatious  of  syphilis,  1130                    ^^^^| 

OOtlTTtsioD,  3 1 1 

trestnicut  of  alMce&&es,  266                            ^^^H 

digital,  varicose  aneari»m  treated 

venereal  disease,  1 1 19                                            ^H 

473 

Contagious  emanations,  evil  results  of^  it—             ^H 

of  cbeat,  fur  air  in  veins,  4S9 

15.  94>                                                         ^^H 

of  nerves,  491 

gangrene.  937,  93a                                       ^^m 

of  spioiU  conl,  802 

nleer  or  chancre.  1 107.     JS<f  Cbucre          ^^^H 

paralyai»  from,  802— 806 

ContinnnnK  «utnrr,  319                                      .    .           ^H 

ComffMBor  fnr  BorU,  Lister'N  52 

Contraction   in    bunis^   prevention   and  PO-         ^^^B 

C^jncuBsiou  catarac*,  820 

movat  of,  399 — 402                                      ^^^^M 

Concussion  of  brnin.  742 

of  divided  nrtrrici,  415                                    ^^^| 

diagnosis  from  cnmpretsioo,  745 
pHtiiology  of,  742 

Contrtcfntp,  frscttirc  by    517,  723,  733,  725           ^^^B 

injury  of  brain  by,  722.  735                                   ^M 

SIKHS  uf,  743 

CuNTUaKD   ASK   I,A(-EV*Ttl>   WOLNDS,   33?                      ^M 

tfriiiiniitionH  ol*,  743 

amputJitiou  for,  33S                                                ^| 

trcstmpnt  of,  747 
CoactMoioa  of  spinal  cunj,  788.     Set  Spinal 

chanifter*  of,  ^^3                                             ^^^M 

gangrrne  in,  336                                              ^^H 
kteniorThoge  in,  538                                        ^^^H 

cord 

Condyles  of  femnr,  imputation  tbroo^h^  133 

prngrvM  of,  335                                               ^^^^1 

n:suh»,  135 
of  hunicrii-*,  fracture  of,  592 

.sloughing  in.  33^                                          ^^^| 
treatment  of.  336                                                 ^^^^B 

Condyl'mnila  («(l»^uAot,  a  swelling),   I033, 

CojrriTsios    ictmtvmi,i,     I    l>nl    together),               ^M 

1130.  U50.  1151 

causes,  31 1                                                          ^^^M 

Congenital  cTHtd,  loia,  1013.  1014 

degrees  of,  31 1.  3IZ                                         ^^^1 

dislocation?,  643. 656 

diignoais  of.  312                                           ^^^H 

of  hip,  704 

treatment  of,  312                                             ^^^^| 

lower  jaw,  659 

CoMTAins  of  ahilonien,  S70                                   ^^^H 

^                    ^tallo.  705 

trMtmeut,  876                                             ^^^H 

^^K                    liMliiu.  678 

of  arteri/>a,  407                                              ^^^H 

^^^r                   shuiildrr,  672 

boiM'ff,                                                                 ^^^^1 

■                           wriat,  682 

brain    end    membranes    748.       Se»        ^^^H 

■         fbctnre,  518 

Lscerstion                                                  ^^^H 

H         ayphilit,  1165 

iointrt,  (07                                                     ^^^H 
lungs.  851                                                  ^^H 

■                        atlentton  ofi'oinUin.  1171 

^^^^                 eridftiicf  of,  in  adult  hf«,  I172 

muaclea  and  letidonK,  joi                          ^^^H 

^^^^K                 progrtutiiit,  II 72 

neiToa,  491                                                    ^^H 

^^^r                irvalment,  1172.  1173 

»»«Ip.7l5                                                   ^^M 

CoSOliTTION,   ISO 

akin.  311                                                        ^^^H 

aclivo,  150.  157 

721                                                       ^^^1 

^             oiniicfl,  150 

Conway,  uw  c                             'tine,  554                         ^H 

^K            efffcta,  151 

Cooper.  Sir  A,                              <i-*^<bj.439               ^H 

^m             syiitptonu,  151 

clasKtAcatioh  ..i  .iki.h  ..en)  of  hip.  686          ^^^H 

■         pai^ivv.  151,  172,  237 

claasiflcation  of  dtatoiiiti<iiiM  of  kbtiuMi'r,          ^^^H 

■              caitiM,  151 

663, 667                                        ^^M 

B            etierta,  153 

dirrvDon  of  guoabot  woumU.  347                   ^^^H 

H            »rmptoni«,  153 

dblocation  of  lower  jaw.  657                             ^^^^| 

■              treatment,  154 

femur  on  dorsum  Uii,  691               ^H 

K 

H                       ^^M 

t86 
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Cooper,   Sir  A.,  iiicomptete  dUlocatioTi   of 
shoulder,  663 
intracapftiilArnnd  cxtrncaiwilar  fracture 

of  head  of  femur.  607,  616 
recmreuce  of  cuictT,  1078 
rednction  of  difdocntcd  ellnvr.  679 

of  dJBlwnted  fomur  by  exten- 
sion, 696,  697,  701 
of  old  UiMooitions,  650 
relative  frei|ucney  of  dihlocfltions  of  hip, 

689 
subluxation  of  Jaw,  658 
treatment  of  compiiund  fnirtnrR,  558 
d(;pressed  frw-'tun:  of  skull,  736 
Cooper,  B.,  air  in  voins,  487 
Coop«r,  S.,  nmputation  in  gunshot  wonnd^, 

Coracoid  process,  fmctiire  of,  585 
Cornea,  syphilitic  affection  of,  1171 
Comil  and  Baavior,  dctinition  of  u  tumonr, 

998 
ComB,  1032 
Coront>id  proceaaof  lower  jaw,  frnrturo  of,  574 

of  ulnn,  fracture  of,  596 
CorpQsculiu  lymph,  2'6y 
Corroaire  linuidA,  f  Ifect  of  appliration  of,  400 
Costal  cartilaffcs,  froctuvu  of.  848 
Cotton-wool  dressing  of  wouiidB,  205,  322 
Counter- extension  in  dislocations.  647 
Couuter-irritants  in  chronic   iiillainiuation, 

Counter-Dpcuint;  in  niHOfSK,  262 
Coxrter'ft  aApimtor,  259 

car-scoop,  S17 
Cmniul  sww,  739 

Craaio-tabea  in  snihilitic  children,  tt7t 
Cnuiium.     Sec  SkiilL 
Creeping  bubo,  1117 
Craighton,  secondary  carcinnmatonsgrowiUj. 

10^0 
Creoun  as  an  antbeptio.  210,  398 
Crepitus  {crcpo,  1  crackloj  iu  frnoture,  524, 

614 
Crip])s,  ligHture  of  comniou  carotid,  474 
Croft,  plnMcr  splint,  541,  634 
resturutiuu  of  lip,  401 
laiiarotomy  for  ruptni^  of  intestine,  S77 
Croupous  inflammation,  189 
Crutch-naJay,  <44 
Cuboid  }>ono,  uialocatiou  of,  714 
Cnnoiforni  bonea,  dislocation  of,  71^ 
Cunningham,  foreign  bodies  lodged  within 

the  skull,  758 
Cupping  in  inflammation,  317 
Cumre,  subcutaueouu  injection  of,  in  rabios, 

380 
Curdy  pua,  34] 

Curling,  p<trforating  ulcer  of  duodouum  after 
bums,  395,  396 
Kiibt'liivieular  dislocntion  of   hnmerua, 
664 
Cutaneous  erysiiK-las,  928.  944 

treatment  of.  948.  949 
Cuticle,    trans  plantation  of,  376,  278,  381, 

401 
Cyanide  of  mercury  and  rino  as  lu  anti- 

■cptic,  309,  330 
CrUodroma.  1044 


Cystic*  {tt^ns,  a  ryHl  or  bladder)  TUMOva^ 
1004.  io>8,  toil 

com|iound,  101 1 

multiiocular,  raft 

prolifeiuuH,  loi  I 
Cystic  hygroma,  [039 
Cysts,  1004 

atheromatous,  1006 

diagnosis  of,  ]oo8 

progress  of,  1007 

trvatmont  of,  1008 
blood-,  313,  loio 
congeniuil,  1012,  1013,  1014 
detitiilion  of,  1004 
(Iimioid,  1013 
from  dilatation  of  dncta  oTgUDiU,  IO09 
exndAtion-.  1005 
follicular,  1006 
hyilutiit,  1015 

diHgtidsiii,  1016 
in  tumonrs,  lOls 
in  ahdumrn  after  injory.  W9 
mucous,  1009 
parasitic.  1014 

treatment  of,  1016 
proliferous,  1012 
retention-,  1005 
serous,  10 10 
Cierny-Lenibert  soturt  fordivbdeti  Int 
886.  8SS 


-I 


DAcn'MTis,  syphilitic,  1160 

Dtirier  and  Wii^khiifi),  pf<oroe{«nu  iavpiUr- 

hum  cells,  1056 
r>ate.  dislouatiou  of  elbow-joint,  676 
D>ivaiue.  infective  processor  t/lbf 
T)Mviefl<Colley,  treatment  of  nuJignasi 

lule.  384 
Oavy,  Sirlliimphrv,  nse  of  nl 

18 
I>ai'y*a  plan  fur  coinpre4«twg 

artery,  5a 
Dawson,  Cautley,  death  from  artfcittklwtti 

of  ether,  24 
De  Chflumunt,  air  of  boepitalo.  it 
Decomposing      animal      rn«tt4>ni,     wvttttis 

poisoned  by,  387 
I»c«>mpositioii,  prweotioti  of,  U 

337.  86t 
Deor-fdcin  Iigatum,  439 
Definitive  oallus,  527.  539 
Degvne ration  in  Mtumpa,  79 

in  (livitlcd  ii  ■ '         . "; 
Dvglutitinn  atli<  ophobte, 

affected  in  H 

l>filaye<l  union  -  'od*.  $64 

DrxtHii'M,  traiiK  54a 

inllammatoiy  tJuuiUAtic,  308 
nervous  trauinoiio,  308 

irvAtnimt  of,  309  (aw  549^ 
Detomir,  cxpfrimcnta  with  \jtmk  and  fins 

rillea,  34  ^ 
Demarcation.  line  of.  910         I 

D*  Mrfric.  intantiU'  »\[  1     --> 

De  MoiYcan,  CampMl.  chlMri^tf  &f  liBc  •■  sa 

antiseptic,  2io,  ^2^ 
Denis,  trant(\iftian  of  blMd,  410 


^^^^^^^^^^^^lyDeT^^^^^^^^^^^i^^^^ 

*     Oeulwt's  ailk  as  n  li^itiin],  43S 

lU  fiLOCKT  10  s^continu^d.                                         ^^^H 

DcpKMea  fnicturv  of  »kull.  7JI,  736,  737 

muscular  resistance  to  rrdaction,  645           ^^^H 

^                  with  symptoms  of  comitresaioD  of 

of  old  standing,  accidcou  in  retlnctiou             ^H 

■                     I'niiii,  737 

of.  648,  6u,  673  ^^M 
chaiijfff)  prtnnire<l  in,  649                       ^^^^H 

^B          bone,  elevation  of,  73S 

^M         dia^osis  of.  731 

rompltcatin]^  fmctnrc,  552                      ^^^H 

^m         a^mptoiiis  of,  734 

treatment  ol.  650                                    ^^^^H 

■         tmitiii<>iit  of,  736 

pantlycic.                                                          ^^^H 

^r          Twietiw  of,  731 

pathological,  643                                          ^^^^H 

Depression,  stage  of,  in  biirnw.  304 

reduction  of,  647                                             ^^^H 

Jtermoid  (W|Pm«,  skia  ;    tlJoi,   totta)  cyBt?, 

by  extension,  647,  696                           ^^^H 

1013 

by  manipulation,  648,  695                       ^^^H 

Uesmoid  (8«(rA«*i,   band  or  ligament ;  t?B«f. 

by  mt^chtLniml  contriranccs,  647           ^^^^H 

fomv*  tiimoiiri,  1018,  lojo 

stgiu  of,  644                                                    ^^^1 

IVaijaamfttive  catarrh,  235 

spontaneous,  643.  65.;.  655                             ^^^H 

DetcrmiDBtion  of  blood,  150,  157 

tTMtment  of,  645,  649                                    ^^^H 

H   DiabetM  from  cerebral  injury.  762 

OraLOCATInSS,    SPECIAL,  657                                             ^^^H 

■  Diabetes,  pingrone  in,  906,  917 

of  ankle,  709                                                ^^^H 

■          saccharine,  in6aence  of,  ou  resnU  of 

backvanl*,  710                                           ^^^H 

■                      operations,  6 

componnd,  711                                         ^^^H 

■                  a  preil imposing  cause  of  inflnmnia- 

forwardit,                                                   ^^^^| 

■                      tio«>  174 

inwards,  710                                             ^^^H 

^          alonghinjt  ulcers  in   pntientx  fiufferin;» 

outwards,  710                                        ^^^H 

&oni,  282 

treatment                                                  ^^^H 

Diaphoretics  in  iuOamniatlon,  220 

aatrafpilnB,  711                                              ^^^H 

Diaphragm,  wounds  of,  878 

backwaida,  7ii»  71^                              ^^^| 

DrATHKsis  (SMJtft^is,  arrangeniout  or  diapoai- 

oompoand,  71 J                                  ^^^H 

tion),  scrofulous  1095—1097 

fnrwurdv,  71 1                                               ^^^^| 

Dickinson,  mierusoopicchaugt-s  in  the  spinal 

reduction  of,  712                                      ^^^^H 

cord  in  cases  of  teUnus,  995 

atlas  fr^iui  axis,  812                                         ^^^H 

Diday,  infaDtilt>  syphilis,  n66 

cnlcanenm.  714                                             ^^^H 

atstistica  of  tlie  natural  course  of  syphi- 

carpal  bones,  6S3                                             ^^^H 

li«,  1135.  1136 

carpus,  681,  6Sz                                              ^^^H 

Dieflenboch,  sulKrutaneoos  section  of  muaclea 

clavicle.  659  ^^^H 
at  both  ouda,  662                                     ^^^H 

in  olil-stnuding  disli»cutiuus,  652,  673 

trwitmeut  of  ununited  fractiirr,  570,  571 

outer  end.  661                                       ^^^H 

Diet  in  asthenic  inflammstiou,  222 

sternal  end,  659                                   ^^^H 

in  cancer,  IC76 

ooccyx,  686                                                   ^^^H 

in  injuries  o(  throat,  830 

cuboid  bone,  714                                              ^^^^H 

in  chroiiit:  iiitlammation,  229 

cuneifnnn  bone*,  714                                         ^^^H 

in  scrofnlii,  1097 

••lboT«  675                                                         ^^^H 

before  and  after  openitioiu,  7,  54 

harkniinl*.  675                                            ^^^H 

Dieulafoy's  aspirator,  258 

coHiplit'tttiuns  of.  678                               ^^^^1 

Difl'use  c*>lluliti!i,  954 

!.  680                                            ^^H 

of  iscliioreutal  fossa,  958 

^^B 

L                  of  seal  I*.  717.  7*3 
■          fitntunitis,  890 

^^H 

Uteral.  676                                                ^^^| 

^          traumatic  aneurism,  465 

of  old  standing,  680                                    ^^^^| 

Dij^ta)  uouipfTAsion  iu  raricose  aneuriam,  473 

ulna  ami  ndiut  iu  oppoaite  dlrec-       ^^^H 

Dip]ocoecu*,  178 

tion\                                                   ^^^1 

DireotinK  line«  to  srterio«.  431 

reduction  of,  679                                      ^^^B 

iiiaanlculationt«/.i,  from;  f/Wtcu/ru,  ajoint), 

Set  Dialooationa  of  radiua  and  of              ^H 

^        57.     Sff  Aiiiputatiuu 

ulna                                                    ^^^H 

■  Di9i>aM',  niorUlily  alter  ainputatiuut  for.  80, 

femur,  686                                                         ^^^^H 

■      82-85 

aiitflri'ir  nbllnnt,  689  ^^^H 
UckwKnU,  687                                         ^^^H 

■  I>i>tnfecUnts  in  coutuaetl  wonnda,  337.    Se< 

f      Antiseptics. 

claoiflrniion  of.  Bijceloir's.  ASS              ^^^| 

VvtuxxMos  (dtA,  from  ;  loco,  I  phkoe],  64J 

elAasii.                    ('oo|ier'B.  687                  ^^^H 

caoaei  uf,  diiepl,  644 

eoui  i                 '  Ouciare.  703              ^^^H 

^m                   pn<<liM|Hnintj,  643 

ooog.                                                               ^^H 

^fe         rnnipli  (<',  (>43 

Qonal                     I  >n,  6qt                            ^^^H 

H         complji-ntoil,  653 

.     \q,  703                                 ^^^H 

H         cumplicntin^  frai'tnre.  552,  557 

dnwuwanls,  b^^,  608                                  ^^^H 

^P          r^iipciund,  043,  645,  652.  654 

dnvruwonU  4n'l  bji<~kwanla.  700                ^^^^| 

■          ital,   643,   656,      Stt  Congenital 

dnwniranN  snd  (itttiranl*,  697                ^^^H 

1                        atioux 

iIio-«ctstir,  6SS                                       ^^H 

>'iiiH-is  or,  644 

reduction  ut,  697                                ^^^H 

incottipletr,  643 

irregular,  688,  703                                   ^^^1 

^^M 
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'DiSLOOxriov&~-eontinued. 
femar,  Tnechanism  o(  689 
of  old  Btanding,  703 
on  piibic  bone,  688,  701 

reduction  of,  701 
redaction,   methods  of,  689,  696, 

697.  6S^.  700,  701.  703 
regular,  688 

relative  frequency  of,  689 
sciatic,  694 

reduction  of,  697 
simaltaneous,  704 
spontaneous,  704 
subspinoos,  702 
supraApirrus,  689,  702 
on  thyroid  foramen,  688,  698 

reduction  of,  699 
upwards,  688,  700 
upwards  and  backwards,  690 
reduction  of,  695 
fibula,  head  of,  709 
fingers,  683,  685 

of  forearm.     See  Dislocation  of  elbow 
hand.     See  Dislocation  of  wrist 
^^V*  ^95*     ^^  Dislocation  of  femur 
humerus,  654,  662 
backwards,  664 
causes  of,  666 
complications  of,  672 
compound,  672 
congenital,  672 
diagnosis  of,  667 
downwards,  665 
forwards,  664 
iuwanls,  663 
old  unreduced,  673 
partial,  666 
reduction  of,  669 — 672 
relative  fre*]ueucy,  667 
signs  of,  663 
subclavicular,  664 
subcoiacoid,  663 
subglenoid,  665 
subittXHtion  of  head  of  forwards, 

666 
subspinous,  664 
varieties  of,  663 
jaWf  657 

bilateral,  657 
congeuital,  659 
reduction  of,  658 
unilateral,  658 
knee,  707.     Sie  Dislocation  of  tibia 
lowiT  limb,  686 
metacarpo-phalangeal  joints,  683 

reduction  of,  684 
metacarpus',  6S2 
metatarsus,  714 
occipital  bone  from  atla.«,  812 
OS  magnum,  682 
pat  el  In,  705 

iuwariia,  705 
outwards,  705 

congenital,  7o«; 
reductiou  of,  yof 
upwards,  706 
vertical,  70<> 
pelvis,  686 


680 
686 


See  Dislocata 


D I8LOCATI ONS — continued. 
of  pisiform  bone,  682 
ndius,  676,  677,  682 
backwards,  677 
congenital,  678 
forwards,  676 
outwards,  677 
of  lower  end  of, 
sacro-iliac  articnlatiou, 
scaphoid  bone,  714 
scapula,  662 
semilunar  bone,  682 
shoulder-joint,  662. 
of  humerus 
congenital,  672 
spine,  811 

causes  of,  813 
diagnosis  of,  8 14 
treatment  of,  S14 
subastra^lar,  713 
bymphrsis  pubis,  686 
tarsal  bones,  714 

thigh-bone.    S^e  Dislocation  of  feic 
thumb,  682— £83 
compound,  C%$ 
reduction  of,  684 
tibia,  707 

backwnrds,  707 
complicatetl,  707 
compound,  707 
cou^nitfll,  7c^ 
forwards,  707 
lateral,  707 
toes,  714 
ulna,  678,  680 

of  lower  end  of,  6S0 
reduction  of,  679 
upper  limb,  659 
vertebrae,  812 

cervical.  Si 2,  813 

tmnsvei-se  pr-><.  esses  of,  >i. 
dorsal,  813 
wrist,  681 

backwanls,  6St 
com{>ound.  6S1 
congenital,  6S2 
forwards,  68 1 
Dissecting- porter's  wait.  389 
Dissection-wounds,  387 
causes  of,  387 
suppuration  in,  389 
symptoms  of,  388 
treatment  of,  390.  391 
Dittel's  elastic  ligsiure,  10S5 
Diuretics  in  inflammatiun,  220 
Division  of  nerves,  492.  497 

of  muscles  and  tendou^.  502 
Dixon,extracti(.  not  bullets  lodged  in  Kaddf 

89s 
Dobson,  incision  in  erTsii>e!ns,  950 
Dogs,  matl,  bites  of,  ^70.     S'^-  Hydn^phfJi 

symntoins  uf  rabies  in.  371 
Donovan  s  solution  in  syphilis,  1150 
Donovan,  absence  of  h} drophubia  in  A'^ri' 

371 
reduction  of  old  diislocation  of  jaw,  65 
Dorsal  region  of  conl,  injurie:;  uf,So3 — S>; 
of  spine,  di^ocation  of,  813 


^^^^^^^^^^^^                          ^^^^^        1189         1 

'  Doaglu,  duMtioii  of  lift-  in  aspliyus,  839 

K«ller,  moruUty  in  casea  of  rupture  of  the               H 

l>owiie8WL'll,  tnlinviotir  of  counectire  tissue 

liver,  S77                                                                      ■ 
£d.nunds,  E.,  method  of  ligaturing  arteries,                ^M 

coqiqsclea  in  iiiti  imctl  tissues,  168                , 

Dowiiie,  statistic*  of  amimUtiuiu,  92               I 

444                                                                                ■ 

Dnuim^'etubcfl.  4S,  74.  261-263,  325 

Elastic   ligatarv,   treatment  of  tumotir  by.               ■ 
io?5                                                                   ■ 

M           in  antiseptic  treutriieat  of  wouutu,  JJI, 

■  3i5<  327 

■  Neub«r  s  RbsorlMMe,  32$ 

tubiu|^  or  bandage,  compression  by,  46                 H 

Kufow,  dtalocatioua  of,  675.     Se^  Dialoca-                ^M 

H  Drcteing  or  slumps,  74.  84 

tiona                                                                       ^M 

H                  CRll?uil<*r'8  iiK'tlitKi,  75 

exciaion  0',   for  gunahot  wounds,  363,               ^M 

■          of  wound*,  S22S32.  352,  55S,  559 

m 

'^  Druwning,  ircutmi.'m  «!"  as|thyx.ift  from,  839     ' 

for  burn,  403                               ^^^M 

Drunkenness,  diugnosis  of  traoiuAtic  coiun 

fracturen  near.  591                                         ^^^1 

from,  768 

couij>ound  and  comminuted,  594           ^^^H 

Dry  >!KM|(rf  DC,  901 

wounds  of,  51O                                                 ^^^H 

Dry-lint  drf^tsinjt;.  322                                         | 

Electricity  a  CAnse  of  inflammation,  176               ^^^H 

_^   DubrueU,  auipuUlinn  at  wriKt,  I02                    | 

in  chronic  iullamm.it ion,  231                         ^^^^| 

B            tr*atnunt  of  fnictuieil  putflU,  628             | 

Electric  stroke,  402                                                        ^M 

H   DugU,  tumours  from  disiou^on  of.  1009 

Elliotaon,  incubation  of  hvdroiihobis,  373*               H 

V   Dnntb  rabies,  375                                                | 

374                                                                          ■ 

H    Duoilcnnm,  rupture  of,  S74 

EUenbef^,  cases  of  inooulalion  of  tubcrcu-        ^^^1 

H            ulc«r  of,  m  burns,  395 

H    Dupierria,  reduction  of  old  dulocttion,  650 

lovis  by  ciivu incision,  1094                                 ^^^H 

KmanatioDB,  contagious,  11                                   ^^^^| 
Embolic  pyiemia,  ^5                                          ^^^H 

H    Dupuytrvu,  nir  in  veins,  488 

H           death  from  fowling-piece  charged  with 

KntboUam,  550,  968                                                ^^^H 

H               powder  only,  345 

■           spfintent  in  |;nu^hot  wounda,  355 

gangrene  from,  906,  915                               ^^^H 

Embryonic   tissue,   tumoani    composed  ofi              ^H 

^^^^  fraotnrc,  639 

1002,  1036                                                                ■ 

^^^H  op«nui;;  iib!M:e»3  in  bmiu,  777 

Einuierez,  transfusion  of  blooil,  411                               ■ 

^^■•pUnt, 

Emphysema  {U,   into  ;    ^vtnU,   I  bbw)  of              ^1 

^^^^'^  toraion  dlrul  artcrirs  425 

abdouioal  wall,  87$                                    ^^^H 

■          iTMtment  of  deiinssed  Irncture,  736 

from  wound  of  lunc  854                              ^^^H 

W    l)(ir»  muter,  wounds  of,  735  {Ht  771) 

treatment  of,  864                                     ^^^^| 

Ihin-t,  hieniorrh:if{»»  ut>aut  b.iae  o(  brain,  743 

EmpbTftematous  abac««,  253                              ^^^H 

UarUaiu,   i*Uuirtlic3  of  foreign  bodiea  in  air 

gangrene,  936  -  93S                                         ^^H 

^                                          V»a««gc.  835 

bacteria  in.  936                                           ^^^^H 

^L                          of   frnctun   of   the   Iwynx, 

i   Emplastmm  ftaponi*',  279                                    ^^^H 

^^^^^              S26 

reainic,  279                                                        ^^^H 

^^^^^^V 

E^lproa^hotu^o^  993                                                    ^H 

^^^^^^V              iracheotomy,  S35,  836 

Enipvcma   (^r,  in  ;  vW*',  pua),    Uvumatic,               ^M 

^^^^^^H          ul  ^*aaut>tomy,  S47 

S56,  863                                                                      ■ 

^^^^^^^P 

ENCEi'UALiriH  v^W^oXor,  thm  brain;  ttu,              ■ 

^^^^^^^^ 

donotiug    inllammatioii),   tnumatitf,              ^1 

H  C^it,    chronic    alTectloni    qU   in  inherited 

H 

H               »y|diili«,  1171 
^V           blcedinc  fnjui,  727 
^^^^-   forei^ti  bodies  in,  817 

chronic  or  subacute,  773                                         ^1 

ExcirBALuiu  [tynif^AM^,  the  brain;  fRo^             ^H 

shape).  1066                                                ^^^H 

^^^BWmatoma  of,  1011 

celU  of,  1067,  io63                                         ^^^H 

^^^r  injurtua  uf.  S17 

diagnoais,  IU69                                               ^^^H 

•eroaa  di«oha!^  from.  729 

structure  of,  10^7                                           ^^^^| 

Ear  scoop.  Si  7 

Eocepbaloid  aarooma.  1037                                    ^^^H 

■     East  wind,  alleged  influence  of,  in  orysipolaH, 

■ 

■^    Eattug,    habitual   exceas  in,  a  predisposing 

Enchondroma  \4v,    in  ;  x^*^'>  cartiUgv),        ^^H 

1022—1025                                                      ■ 

treatmrnt,  1024                                                       ^M 

Endartcntia  aud  cndo|ihIebitia   proliferana,               ^M 

Eaa-de-Inoe,  369 

907                                                                         ^^1 

B    Rcchymoai.^  |.«,  out;  xV"«»  Juice),  311 

Epidemic  crj^jHiUi.,  943                                        ^^^H 

■    l^liLUocoirvt,  101 S 

Epileptf}-  in  ccnbrnl  syphilis,  1163                     ^^H 

H    C«kel,  cAuin**  nibieH.  371 

traumatic,  from  Ik'»<I  iiijariiA,  741,  780       ^^^H 

■   Vonueur  ( French  ^(rrurr,  to  cra«h}.gaiTimlc. 

trophining  iu.  781                                  ^^^H 

■              42a 

kUtiaticaof.  7$z                            ^^H 

ramoTal  of  tumoan  by,  10S4,  108$ 

Epiphyses  of  liones,  ssparstiun  of,  523,  55$               ^1 

KcUirma,  avidillltit:,  114S 

nulottof,  531                              ■ 

in  chiUivn.  1I&8 

Epiphysis  lower,  of  humertbi,  saparation  ot,              ^M 

Kccoma  rnnv^rx  *\  into  cimocrea,  Ilia 

591.  593                                                                 ■ 

Ec7^TM    ■                .r.  2S3 

Epitbr*ttiii  type,  tnmourt  of,   1^7                                ^M 

Edci;                  1  ■  imumotic  fever,  306 

Ei'iruKiiouA    {epttMmmt   frotu   iwi,    00  ;            ^H 

^1          cilocu  m  (iijcctiou  of  fibrin-fomieut.  194 

9vAtit.  |iapiUa),  1069.     S(]r  Caronoma            ^^^H 

V      1190    ^^^^^^B^               ^^^^^^^^^^^H 

^1                Erectile  tamoanii  1028 

Ether  compared  with  chinrofonu,  33           ^M 

^m                 KtcthiXicshockf  304] 

di'nth  froMi                     'ion  of,  34           ^| 

H                Er);ot-{K>isoDiugf   gangrene   accompanying, 

looiil  (ihu-.-.i                         ',  33                        ^H 

H               r.^3 

H 

H                Erratic  erysipclju,  943,  979 

'r<irm.  ^o            ■ 

^B                 Eruptions,  sy[iliilitk\  1147 

Ethu   .,...                               ■'■'- 5:5     ^ 

^B                         in  children,  116S 

Elhideuf, 

H                       in  glauUvpB,  3S6 

Ethyl-broiiM                                      ;         ♦    < ] 

H                  Earstl'F.LAS  (ip^u,    I   draw ;    wiKat,   nejir). 

'     '                ■ 

^                           939 

Eucalyptus    oil    as     an    uiLisrptic,     tl^j^l 

^^^H                 a  CAUM  of  d«ath  after  op«*raiion,  15,  85 

398                                                       ^ 

^^^H                                            afUT  amputation,  77 

gauxe,  211,  338                                              ■ 

^^^^B                             of  gangrene  after  ligature,  462 

Eve,  inoculation  uf  tuberculowe  hf  dnvs-  ^ 

^^^H               oausca  of,  940 

cihion,  1094 

^^^^^^^        cellular.  954 

Exantbomata,    iliagiioaia     from     '^H'^^Bil^^d 

^^^^^B               diagnoais,  955 

IHI 

^^^^V              prcgfioflis,  955 

ayphUitic,  U5i'>ii54                   ^^^1 

^                      troAtmenT,  955 

Excisiik.v    [fxtUo,    I   cut    outj  ol   amm.   m 

^^^H               ccUulo-cutaneouH,  939,  950.    See  Phl(*g- 

1078 

^^^^H                     mouona 

of  elUtw,  for  rom|Hmnd  frautxm.  591 

^^^H               constitutional  fuvor  of,  945 

fur  bum,  402 

^^^^H                contagion  of,  Q41 

of  eyeball.  823 

^^^H              cuEtncous,  giSt  944 

of  false  joint,  570 

^^^^L^^               cauK  of.  940 

of  humtrrua  for  gunshot   wttttd,    J>>     » 

^^^^^^^               diapiDsis        947 

364                                                          ^ij 

^^^^^P               patliulo^7  of,  946,  947 

iarabies,  377                                             ^M 

^^^^^^™               prognosis  of,  948 

in  malignant  poatnle.  3S4                       ^M 

^^^■^                      trt-atniunt  of,  94S,  949 

of  joints  in  gunsliot  wouu*ls  361            ^M 

^^^H                epidemic,  943 

of  jMrc  iu  «yphilis,  1138                           ^H 

^^H               erratic.  945 •  979 

of  tumoura.  10S2                                       ^M 

^^^H                cxtertiul,  939 

of  HTwt,  for  gunshot  ifiSwy,  364          ^M 
Excoriation    (ex,    nlf ;    cvr»M«,    Ub«    dkift^H 

^^^^H                       special  forma  of,  955 

^^^H               idiopathic,  94S 

cliancroua,  1109,  II 15                                 ^H 

^^^H                             the  heail,  956 

Excreaeencea,  *iy)ihilitic,  II48                           ^M 

^^^H              internal,  958 

Exhauatiou  a  cau&e  of  dcttth  nfUr  ftrwtatii^JB 

^^^H              ccdematous,  951 

i5t  ^                                                  ^1 

^^^H             phlegmonous,  92S,  939,  941,  950 

of  uenous  centres  is  ahork.  301            ^M 

^^^^^^^^               diaguotda  fruiii  spreading  gangrvu*', 

in  bnrn».  396                                             ^H 

^^^^B          952 

Exostosis  (^,  out  ;    «rr^«r,  ■  bona^  lO^S 

^^^^^^B              treatnitmt  of,  953 

102&                                                              ^H 

^^^^^^^^       prevention  of,  948 

Ext4.naion  i'   ^            '  <n,  647,  A96                 ^M 

^^^H               simple,  944 

in  fm.                      1.  619                           ^M 

^^^^H               special  forms  of,  95; 

Extensor  U1..V  .^  .'.  >">ght  mptimal' IsAm^^^ 

^^^H               statistics  of,  943,  944,  94S 

of,  504 

^^^F               treatment  of,  948 

tendons  of  fingem,  diviriou  «£,  yA 

^             Erysitelas  of  faucos,  958 

ExTliAVA^A-ilOK    icxtrtt,     outaiile  ;     rw^    a 

^t^                  fingers,  960 

ve-wl)  of  blrMMJ,  311,  409,  101 1                 M 

^^^              head,  9S6 

In  aUlonien,  883                                           ^HJ 

^^^H              inbnts,  956 

fraciuros  544.  555                               ^| 

^^^H               macons  surfaces,  95S 

from  III'  cnttod  urethra,  S96             ^^^H 

^^^H 

^^^^1 

^^^H               pudenda,  95S 

in  plviirv),  852,  858                           ^^^H 

^^^1              scrotum,  957 
^^^^P                aeroua memorane-s,  960 

treatment  of,  862                              ^M 

m  ri»luctir^u  uf  old  di«io(Btioii^  6|ti^| 

^^^^                 BnbmaxilUry  region,  956 

.  ^^K.                          m 

H                 Erysipelatous  laryngitis,  959 

in  skull.  763                                            ^1 

H                    *  TMfitonitis,  960 

H               Esdeile,  mesmerism  in  operAtion^  19 

caiuM  of,  763                           ^^H 
cerebrml,  767                              ^^^H 

■                 Esmarch'a  hhtodlesa  inethoil,    48,  49,  366, 

diagnoMi!.  <.f                                ^^^H 

■                                 4S2 

^1                                mode  of  comprcHung  aorta.  51 

^^^H 

.  tM            ^^^H 

■                        bandage,  420,  447,  481,  483 

reaultit        704                             ^^^^| 

^B                       tourniquet,  46,  47,  140,  410 

symptoms  of,  764                       ^^^H 

^M                       treatmrut  ufgun»)iot  wuunda,  344,  361 

troiitment  of.  768                        ^^M 

^M                Ether  as  an  un»L>*ithetic,   ailmiuistration  of, 

Extraraeation  of  cuntirnta  of  iat«liftf.  87I  ^H 

^^^                       19.  31,  30 

S80                                                     ■ 

^^^H              by  the  roctam,  25 

of  nrinr,  893                                              ^M 

^^^^^^^^       and  uitruuB  oxidf,  33 

Extremiliw,  guiubot  vrottods  1*.  ,1153     ^^^| 

^                                       ^^^^V^     1 191 

ExudAtioD*  ptirulcnt,  352 

Fkvkh — eotUiiiuoL 

plMtic,  aS7,  a9i,  316.  416 

wactionary,  306 

cystt,  1005 

aeplio  trauiuutii:,  195,  307 

Etk,  aflectioDs  of,  after  spinal  iujury,  799 

symptoms  of,  196 

injuries  of  ccinjiinctivji,  81S 

Hur^zical,  199 

rooUuutio  urixtnia  of,  104$ 

traumatic,  305 

syphilitic  <lit«ite  of,  1155 

1           typhoid,  diiiffnoaia  from  pyiemkt  987 

wounds  of,  S18 

Fibrin-ferment,  194 

Ejeb&ll,  aeute  suppuration  of,  979 

Fibro-cellular  tumoun,  1019 

contuaions  of,  &19 

Fibroid  tumour,  1020 

Mciiiiou  of,  8j3 

recurrvut,  1038 

rtipturo  of  till*  glob*.  Sao 

FlBHOMA,    tOl8 

wouuds  of,  S21,  Sza 

of  bone,  1021 

Ey«lida,  Mchyiuoaiftof,  in  fn»ctttTeJakull,728 

Arm,  I030 

foreign  bodiv  under,  SiS 

of  glands,  1012 

Rtrunious  discaa«  of,  1095 

of  nerves,  1021 

wounds  of,  818 

soft.  toi9 

Fibro-myoma  of  utrrus,  1037 

Fibra-plHiitic  tumour,  1038 

Faci«  eryaipQlM  of.  956 

Fibro-Aarcomatd,  1046 

fnctare  of  bonea  of,  573,  574 

FIbroaa  tumour,  1018 

fpuiahot  wonnds  of,  574 

anion  of  uauniled  fructure,  565 

ii^uriea  of,  Si6 

PiDULA,  dislocation*  of,  709 

Faeial  artory.     Ss*  Artery 

fracturu  of;  638 

carbuncle,  933 

PSgurv-of-S  BUturv,  330 

chu)«r8,  1128 

bandage,  583 

pM»lyii5, 757 

FjxoCKit,  amputation  of,  93 

7«ce8,  extrarasation  of,  S78 

chancre  ou,  iiti,  1128 

Faege,  myoma  of  tho  tjeaojihaguft,  loa; 
Fake  bnnte,  loio 

dialotjation  of,  6S3,  685 

dirixton  of  rxttfiiMjr  tendons,  5^6 

FsIm  juiuU^  565 

encboudroma  of,  1024 

CIMJMU  of,   566,    567 

erysii>elAs  of.  960 

rfmoral  ot,  «70 
tiratment  of,  568 

fractures  of,  603 

Fiacher.  f^unshoc  wounda,  344 

Farcy,  185 

Faacicnlated  sarcoma,  1038 

statistics  of  varicose  aneurism,  473 

of  wuunda  of  heart,  867                 ^^^^ 

Fat-«iuboluiu,  542 

ruaionfuugi,  178.  180                                     ^^^1 
FisrtXLA  (Lot.  a  pi[>e),  267                                    ^^^1 

Fatty  degeneration  of  stumps,  79 

Fatty  tumours,  1017 

afriAJ,  830                                                        ^^^1 

diagnoftia  of  from  •ehaeaou*  crsta, 

salivary,  <St6                                                        ^^^^| 

1008 

treatment  of,  268                                          ^^^| 

Fauoea,  eryaipelaa  of,  958 

Flnp- am  nutation,  61,  99                                        ^^^^| 
doubJo,  62                                                       ^^^H 

Fanre.  amputation  in  gunshot  wnunitn,  364 
mortality    iu    Mcondarv     amputaUuua, 

long  [HiJmar.  lOl                                             ^^^H 

3^S 

rectangular,  68,  69                                      ^^^H 
single  long,  68                                              ^^^H 

Fayrar,  treatment  ofrntMrnyelitis,  989 

treatment  of  aimke-bile,  370 

S|<«4ic«*a,  69                                                      ^^^M 

Fehleiaen,   cultiration    and    inoculatian    of 

Toole's,  68,  69,  70,  101,  139                         ^^H 

micrococci   of    ery«pcU»,    184,   94O, 

Flexion  in  art4>rl»l  bivtitorrhsgr,  424                     ^^^H 

943.944 

Flower,    relative  frtuiuirncy  of  diKlooatioiia,       ^^^H 

mirrocucci  not  pre*eut  in  blood  vevcU 

^^M 

or  blond,  940 

statistics  of  fracture  of  upper  limb,  519      ^^^H 

Fmrit,  dislucntiuus  of,  686.     Sn  Dialoca- 

Fluxiuii,  i<7                                                                   ^H 
Ffftuii.  srpnilis  of,  1166                                       ^^^H 

tiona 

fractures  of,  607.     Set  Fracturna 

with*  1 13  fractuiM,  518                                  ^^^H 

gunahot  injurie*  nf,  346,  359,  361 
F«?gaM»,  «iGUion  of  rjuicur,  1079 

Follicular  cysU,  t006                                                ^^^H 

sypliilidi*.  1(48                                                 ^^^B 

Fvnstati  pwwncg  of  iu  putri<factiuu.  177 

Fomenlsti<<n«.  215                                                           ^| 

F«rm^T-»  ..«i-r.«;,.,,    ,f,| 

Food,  adni)iiiitntion  of,  in  cut  throat,  830                 ^| 

Fen  .                               -erflbral  function*,  753 

inuutrttions,  a  cnna«  uf  scroralu,  1099                    ^M 

Fcvi  :  .                            ixtic.  306 

Foot,  am  pn  ration  of,  112                                       ^^^H 

eryupelaioui,  939 

anatoiuical  guides  in,  113                                 ^^^H 

hiamoTThagic,  410 

artftri'^  of  H-xiiideil,  484                                   ^^^^| 

inllammaton-,  193,  ^oS                               1 

dixn;                         121  —  134                          ^^^1 

■ntbinif,  200 

710                             ^^^H 

diajruotif  fmm  pynniia,  987 

fnuiuiv*                                                       ^^^H 

1                       Irritative.  201 

gangraie  of,  90^.  910                                 ^^^H 

■thaic.  199 

gonahot  voaadi  of;  347.  j6o                    ^^H 
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Football,  heematoma  of  ear  rosulUng  from, 

lOIl 

Forceps^  bu]l>d(^,  72,  430  • 

bullet-,  355 

forci-pre-ssure,  437,  428,  1084 
for  removing  small  bodies,  343 
torsion,  426 
siiias-.  262 
Forci-pressure  in  Kfemorrhage,  437,  1084 
FoEEARM,  amputation  of,  103 
results  of,  86 — 89,  112 
arteries  of,  wounded,  480 
dislocation  of  bones  of,  675 
fractures  of,  595 — 598 

compound,  598 
gangrene  of,  545 
Forehead,  injuries  of,  816 
FoBEiON  Bodies  in  air-passage,  831 

statistics  of  operations  for  removal 

of.  835 
treatment  of,  834 
in  bladder,  895 
brain  injured  by,  749 
in  cbest,  removal  of,  863 
ears,  817 

f^unshot  wounds,  353 
mcised  wounds,  317 
larynx,  831,  835,  836 
lung,  856 
nostrils,  817 

oesophagus  and  pharynx,  844 
rectum,  898 
skull,  722,  760 

removal  of,  760 
vagina,  898 
under  eyelids,  818 
Forster,  Cooper,  torsion  of  cut  arteries,  425 
Foumier,  statistics  of  inoculation  of  syphilis, 

1127 
Fractcee,  517 

accidents  in  treatment  of,  542 
amputations  in  simple,  552 

compound,  554 
secondary,  in  compound,  562 
with  ankylosed  joint,  552 
aneurisms  in,  548,  550 
arteries  wounded  in,  547,  548,  555 
badly  set,  treatment  of,  563 
bandages  in,  535.  583 
causes  of,  517,  518 
changed  shape  of  limb  in,  523 
comminuted,  521, 526,  551,  556.5^3.642 
complicate<l,  521,  547 
complicating  dislocation,  552,  557 
compound,  520,  526,  552 
amputation  in,  554 
secondary,  562 
complications  of  557,  560 
necrosis  of  ends  of  fragments  in, 

562 
reduction  of,  557 

septic  inflammation  and  suppura- 
tion in,  560 
treatment  of,  557 
union  of,  5S3 
conditions   of  Louea    predisposing  to, 

519,  520 
congenital,  518 


YKkCtJS^Z— continued, 

hj  eontreeoup,  517,  723,  723,  735 
crepitus  in,  524 
delayed  union  in,  564 
depressed  of  skull,  736,  737 
diagnosis  of,  525 
direction  of,  521,  524 
displacement  in,  523^  533 

direction  of,  524 

prevention  of  return  of,  534 
Dupuytren'a,  639 
at  epiphjrses,  522,  555 
into  excised  joint,  553 
extravasation  of  blood  in,  544,  555 
false  joints  after,  565,  569 

removal  of,  570 

treatment  of,  570 
fatcmbolism,  542 
fissured,  522,  723 
I  gangrene  in,  544 

I  green-stick,  §07,  521.  598 

hflsmorrhage  in,  555 
hereditary  tendency  to,  530 
hypostatic    pulmonary   congestioB  i 

-    543    ^ 

impflu;ted,  521 

diagnosis  of,  525 
from  inmrect  violence,  517 
incomplete,  521 

influence  of  age  and  sex,  518,  519 
into  joinU,  551,  555 
intra-uterine,  51^ 
longitudinal,  522 
malposition  after,  563 
mobility  of  bone  in,  524 
multiple,  521,  549 
from  muscular  action,  517,  578,  600 
nature  of,  520 
oblique,  521 
oedema  in,  544 
partial,  521 

percussion  of  ends  of  bone,  569 
plaster  of  Pans  bandage  in,  539 
predisposing  causes  of,  518 
punctured,  522 

treatment  of,  741 
reduction  of,  531,  577 
in  reduction  of  old  dislocations,  651, 6; 
re-setting  of,  563 
signs  of,  522 
simple,  520 

clinical  course  of,  531 

iqjuries  of  nerves  in,  5^0 

treatment  of,  constitutional,  532 
surgical,  532 

union  of,  527,  531 
spasm  of  muscles  in,  544 
spiral,  522 
splints  in,  535 

sores  from  imperfectly  padded,  54 
spontaneous,  519,  566 
starched  bandage  in,  537 
stellate,  522 
in  stumps,  552 
transverse,  521 
traumatic  delirium  in,  543 
treatment  of,  531 
with  unreduced  dislocation,  55a 


^^^^^^^^^^                         ^^^^^^^^^^^^ 

Fraciuue — eontinW4i. 

FmACTTKZS,  apBCtAL  -MHl^MMdL                                      ■ 

nouuited,  56$ 

of  humerus,  bead  of.  cunpuund,  590                 H 

cauji«a  of«  566 

lower  end  of,  593                           ^^H 

[                        treatment,  568 

neck  of,  comiHJuud,  5S9,  590       ^^H 

uniou  of,  5i7 

atulomioiil  5&6                      ^^H 

deUywd,  564 

impacted,  586                ^^H 
surgical,  587                        ^H 

1                  rule  ties  uf,  530 

venniis  llinuiilKwU  in,  550 

c*mpouad,  589             ^^^M 
im(Nicted,  588                ^^H 

FlUCTLKCB,    HI'KCUU  5/2 

of  acct  ibulum.  605 

nenrn  ii^ured  in,  593                 ^^^| 

Bcroiniwu,  3S4 

abafl  of.  590                                  ^^H 

about  ankle-joint,  636 

tubcrcV  of,  589                             ^^H 

coiu]K>unJ,  639,  640 

up])er  cud  of,  586                        ^^^| 

of  arm,  5S4 

byoid  bone  577                                     ^^H 

mstra^luA,  64 1 

jaw,  lower,  57*.  577                              ^^M 

1                            commiuuteO,  643 

u|>[H«r,  573                                      ^H 

1                    caleaneum,  641 

in  knee-)oint,  635                                        ^^^H 

1                    cartilages  of  nb»,  848,  850 

in  vicinity  of  knee-joint,  633                     ^^^H 

1                      clavicle,  57S 

of  lachn-mnl  bone,  573                                  ^^^| 

L'OuiDiiuuted,  5S0,  5X3 

larj-nx,  826                                              ^^H 

compound,  5S1 

leg,  ^f>o,  633                                            ^H 

1                         signs  of,  579 

complicittiuns  oC  635                       ^^^H 

treatment,  581—584 

trviauieilt,   546  el  4ry.                                ^^^| 

coccyx,  606 

nakr  bose»  573                                  ^H 

Co\U»\  598 

nuUUoll.  639                                     ^H 

caoM  of  deformity  in,  599 

m«tJio«paa,  603                                  ^^H 

mecbanism  of,  6uu 

mctatwuu,  643                                       ^^^|; 

traUment,  602 

luual  boac^  572                                    ^^^| 

of  coracoid  process,  58^ 

corouoid  pitx-eas  orFowcr  jaw,  574 

septuiu.  373                                      ^^H 

olecnnoii,  595                                       ^^H 

of  ulna,  596 

cuiu]K)und,  596                                  ^^^H 

costal  cartilagna,  848 

oa  oaIcis,  641                                             ^^^1 

Uelt)Ow-jainr.  591.  594 

twitcUft.  633                                            ^^H 

cuniTtoand  uud  coniiiiiuuIcJ,  594 

DflCTMlS  of,  6j3 

of  faciul  Iwne*,  572,  573 

trrslment  of,  627 

femur,  607 

uiiioQ  to,  626 

iu  attamjtts  to  rvUuce  old  dialoc*- 

peUia,  604 

tion-s  703 

PuitV  636,  710 

complicating  difilocatc'd  hip,  703 

of  radius.  598.     Stt  Fracture*,  CoUwV 

^B              pinahot.  359,  574 
^^^H            lower  end  of,  624 

libih  84^-851                                                  - 

in  alirm]>U  to  reduce  old  dialo-           ■ 

^^^^^^    Bcck  of,  compound,  618 

cation,  673                                           ^ 

^^^^^^L           »xtimca]BuUr.  614 

sacrum.  606 

^^^^^^^P          trmtmrnt 

acapboid  bone,  643                                  . 

^^^^^B                                                 615 

acapuU,  584                                             ^^H 

^^^^B 

neck  of,  585                                     ^^H 

^^^^^^^^1 

?«5                              ^^ 

^^^^^^K                    of.  608 

nt*Ti>i                  ••  5JM 

^^^^^^^B                     iiguti  ol,  609 

Of.kuli.    ,.!     -:.       .Vr  Skull 

^^^^^^L 

npine,  Aoti— 511 

^^^^^^^^         uiiimjiactcd,  614 

sternum,  K51 

^^^^^H          dia^nusia  between  Intra-  ud 

IaTmI  b<in*A  641 

^^^^^^H               rstr«cM|isular  fnu'tiin^  617 

thii(bU>iie,   6<>7.      N'v    Frtetare  of 

^^^^    alian 

frmnr 

^^^1                  oompound    aud    comtniuuktd. 

tibia,  lower  end.  633—635 

^H                      623 

comijouud,  635 

^^^H                    treatincDt  of,  619 

irochaiitrr  major.  618 

^^^P           through  truchantrr,  6i8 

ulna,  pnicMMv  of,  596 

W                  fibula,  lower  md,  638,  709 

up(rr  exlifmlty,  578 

■                         aban.  633 

at  wrtRt,  598 

■                fingora,  603 

of  zygoma,  573 

■                foot,640 

Frif  ke.  lorwioik  of  artfriea.  43$ 

Fncti-"  '■•    '"- •■'Inmmatlon,    176^  »3i 

■                fof«*ru,  595—508 

■                       comiHfiind,  59S 

Friotli                             (.illus,  244 

^^^       hanvms.  5S6 

Krigi.r 

^^^^                  ill  attempt  to  rtduM  old  dU> 

Froal-bilcv  4"^ 

^^^K                          tornttou,  073 

guigren*  from,  404 

^^^^^^          condylei  of,  593 

tnatmcnt  of,  404 

■           1194            ^^^^V^                                     ^^^^^^^^^^1 

H             Fuuiigutiou,   mercurial^  in  syi>hlli8,   ii44> 

Ganqkskie— wn/fniurf.                  ^^^^^1 

■              Function  modified  br  iuflaniniation.  192 
^H               Functiuuiil  CAnsoa  of  iuftaitiiiiatioiJ,  1S6 

spreading,  340,  936,  951                 ^^^H 

causes  of,  936                               ^^^H 

syinptunik  uf,  936                         ,^^^^M 

^1              Fuughlin^r  fiore^,  1 1 10 

Irealmcut  of,  937                        ^^^H 

^B              FuNUL'ii  {Lat.  a  mubbroom)  curcbii,  778 

ayuinictricul,  907                                ^^^^| 

^H                             prognosis,  779 

^m                      hiciiiatmlcs  [alfm^  bluud),  1037 

tnatmeut  ot,  911                                ^^^H 

conslituliuual,  91 1                        ^^^^| 

■             ForuiicU.  918 

bH-«l,  913,  914                                ^^M 

raricties  of,  901 ,  901                         ^^H 

from  vcMiouh  ■ '                .  (>.>ti           ^^^^| 

Oongrenuus  intlun                                     ^^^^| 

^B              Qai.rs,  nmputatton  for  ftan^t'ue,  58 

phogedti'iui,  n  lu,   li-tv                          ^^^^B 

^H                       tnntioii  ill  ha'ii)oriIiu>^o,  424 

vulvitis  925                                                 ^M 

^m              iJalvunic  oau;er>-  in  siuui  or  tistnln,  269 

(iarr£,  inoculiitiun  of  staphylocoouit  vt  boiX*.   ^M 

^H                      ^crasenv,  432 

184,  345.  919                                                ■ 

^H              liant^eu  ou  rupture  of  beorti  86S 

Gases,  noxious,  sephyxia  from.  843          ^^^M 

^M                     on  glanders,  385 

in  putrefaction,  180                          ^^^H 

^M             (lASOUKNK  {ydyypaara,  from  ypaw.  I  corrode). 

Gofitrotomy.  847                                       ^^^H 

^^H                   171.  901 

Gautier,  Icueoniaiues,  176                         ^^^H 

^^^^H             acute.  901 

ptoniitiiK'H,  966                                    ^^^H 

^^^H            amputattun   in,   404,    463,      14,    916, 

C.cltttinoua  CJinrer.  I068                                ^^^H 

^^^H             aiTofit  of.  910 

CMfa  suture,  885 

Genital  organs,  tubercaloiitAffocrtiecia  01^1093   ^ 

^^^H             from  aii-esc  of  arterial  supply,  461,  903, 

hyfMnemia  of.  151                                          ^M 

^^1                904 

sypbiltaof,  1127                                          ^M 

^^^^H             a  cauHe  of  death  uft«r  b|>emtioii,  16 

tuinuurs  utj,  IO20                                            ^M 

^^^H                         of,  902,  903 

wniiiitls  it(,  895                                                 H 

^^^H             cbrouic.  901 

Geuito-urinary  organs,  effrct  of  «BTew  Bar? •     ™ 

^^^H             cooKtitntiunal  901,  903 

ous  abock  on.  79J 

^^^H             contagious,  927.  932 

tnbcrcnloiia    <liili 

^^^^H             diagnosis  of,  9 1 1 

of,  1093 

^^^H            dry  or  mnnimified,  901 

Geographical  diatribatioa  of  raaoir,  1057, 

^^^^H             eiupbysuuiatoufl,  936 

1062                                                              ^ 

^^^^H              from  diiibctes,  906 

Gerdy,  treAtment  of  air  in  rrtna,  490             ^| 

^^^H             from  einholisui,  906,  913 

Germ-theory,  jS?.  242.  3SS,  ^0,  966             ■ 
facts  for  and  agiiiii^it,  gtg                          ^H 

^^^^H                    frai'turvti,  544 

^^^H             from  frottt-biTc,  404 

Giant  oelled  aatcomu,  1040                                ^1 

^^^H              from  «rK<>t-(H>i8i)iiii]g,  903 

Gibson,  ajtilUry  ant'unsm.  477 

^^^^1              ha-morrbaf^e  in,  913,  932 

Giraud-Teulon,  measurempot  in  injuriM  «l 

^^^H              hospital,  80,  927.  932.    Sec  PbagedwDs 

bill,  611                                                            ^M 
(iinllfjitono.  kangaroo-ttrndon  ligatitrrat  443  ^M 

^^^H                             in,  913 

^^^H            fVout  inflammation,  171.  908 

Glnnds,  fibromata  of,  1022                               ^M 

^^^H^            aftor  ligature,  4^ I,  904 

lynipbatic.     Srr  Lymphatic  Glands         ^t 

^^^^^^^^             causes  of,  461 

tuberculous  dLiease  of,  IO93                 ^^^M 

^^^^^^ft            character       463.  905 

Glanden,  385,  928                                     ^^^H 

^^^^^^f            treatment 

bacillus  of,  3S6                                    ^^H 

^           line  of  domarcation,  910 

in  the  hor&c.  385                                 ^^^H 

^^^H                     of  separation,  910 

385                                         ^^^1 

^^H             local,  90],  903 

diagnosis,  386                               ^^M 

^^^H             local  aJKUB  of,  901 
^^^H             moist,  901 

duration  and  proguoftis,  3S7             ^H 
patholog}*.  386                             ^^^H 

^^^^H             muiumiftcation  tn,  905 

treatment,  387                             ^^^H 

^^^^H             from  obRtmctcd  circulation,  902 

Glandular  rarcinonia,  1049,  lo6a             ^^^^M 
diagnosis  of,  1069                        ^^^H 

^^^H            prognosis  of,  911 

^^H            933 

tumours,  1034                                      ^^^H 
Glancing  of  wounds,  2S7                              ^^^H 

^^^m            aentle.  904 

^^^^H                     amputation  in,  916 

Glioma  (7A£a.  i:IuiO>  1037                           ^^^H 

^^^H                     treatment  nf,  915 

Gloasitid.  chronic  suiKThclal,  tica           ^^^H 
Glottis,  loas  of  •onsibilily  of,  ftaS             ^^^| 

^^^^H             Mparaiiou  uf  ploughs  in,  912 

^^^H             ■pontnneous,  901,  907,  914 

scalds  of,  S37                                       ^^^1 

^^^H                     senile.  904,  910 

Glatea]  artery.     Set  Artery.  glatVttl              ^M 

^^^H            stimubuits  in,  912 

Glycerine  on  an  antiseptic,  '213,  391                 ^M 

^^^H             f^m  strungnlalion.  90S 

Gnats,  stings  of,  367                                           H 
Godlee,  mrUnoik-  mrcoma,  IQ44                    ^M 

^^^H             symptoms  of,  902,  910 

^^^H            from  thrombosis,  906 

trvphiuing  for  mnninpal  hMinnll^i    ^^ 

^^H^            from  tiglit  banaaging,  463.  535>  545 

770 

^^^^^^  tnumatic,  336,  404,  903 

Goltz,  saline  solution  for  traiiiAMi>^n    411         ^ 

^^^^^ 

INDEX 

^^^^^P 

H     OooeL's  Hplint,  536 

1    Gr 

N'auOT  worxu* — Mntimud, 

^K.  Oordon.  bplint,  6oj 

of  bip-joint,  159,  361 
iiiteatinr,  879,  SSs 

^P            on  O^lleH'N  rptvlun,  59S 

H     OoatlinK.  w'I'itc  cori>usclci  In  inflammatioiu 

kidney,  889 

■          199 

kiie«,  361 

■     Goat  a  prc^Iisposlng  chum  of  chronic  infUm* 

leg,  360 

^B          ntiiiiou,  237 

lower  jaw,  577 
lungs,  8(2,  661 
nioutji,  824 

■     Gouty   iuflanimiitinn,    174,    176,   188, 

196, 

■             329 

B     Gowew,  pftlhoVigr  oF  nibiw,  375 

abonldiT-joint,  362,  363 

^ft            syuijitoniB  of  incuingcaf  hvinorrbiigt?. 

skull,  721 

■                790 

thi«h.  353 

^M           sy|thilitic  ejiitt-'fisy,  1163 

orethn,  896 

^P            6j{ihUu  a  cauiHj  of  lucoiuotor   Uiuy, 

wTiat,  164 

■^                "37 

Gurlt,  statistics  of  cancer,  1053                                        | 

GmnuUtion-wifcom*.  1037 

excision  of  tbe  nnklv,  362 

tissue,  289,  295-296,  417 

exrision  of  tbe  hip,  361 

Onuiulsiions,  375.  389 

excision  of  Ibe  knee,  361 

Bnion  by,  253.  293—298 
<3r»nulom(v  itypliilitii',  1133 

excision  of  tbe  wbonldwr,  363 

exdsion  of  tbe  wriftt,  364 

Ornviintion  tibscctaK'n,  254 

MtAtiHli>:M  of  frActurea,  ;iQ  rf  Am. 

Grwue,    statistics  ot  et.(ninc«  uf  wr 

into 

Cruthrif,  atrrti'by  of  nnisciilar  wall  i-f  hImIo-                   | 

veins,  487 

mm  from  Mu«».  506 

Greenisli,  lierodiUry  teud«ncy  to  fracture, 

ball  \odfiv\  ill  brain,  759 

?^ 

gunshot   wounds.    344.  347.  36»,  S^Ji 

Ontti,  ansputMlion  tbrouj^b  th«  condyle^ 

134. 

365.  75s.  759.  »6i.  862.  893 

^SS 

b«»iuia  cerebri,  778 

GroM,  bffrooTThiige  from  vouudod  arteries^ 

tnatrueut  of  »rtt'nal  bffniorrhag©,  41S, 

^. 

419.  449.  450.  452.  456.474 

stHtiiftica  of  forvigo  liodif)  iu  lir 

-paa- 

IreatJueut  uf  gangr«ue,  463 

M«M.  83s 
OrowUts.     Sre  Tumoxira 

VftsrtiUr.     See  Nirvus 

HASIAUTRntVtlR,  ^oS                                                                    1 

Garrrtin,  nnnnitcd  frartnr*.  567 

lU 

matoma  laT^io,  blood),  3IJI,  toio,  1045 

Guerin,  avulatou  uf  arm,  652,  675 
euttnii'WtxiI  drp.Hsiiij;,  J22,  329 

Tf 

of  ear.  lOI  1 

v'lia,  790                                                ^^^H 

Oullwt.     Sr^  <K«i|>hitgu8  and  I'barynx 

li 

-  tu  iujuri<*»  of  lunga,  861                ^^^^H 

CJuIliver.  white  cor]>u»olM  in  intluiiuMtlon, 
199 

11- 

:    i,';k  I ariui,  blood  :  ^nv«i,]  hrak   ^^^H 

fortli).  4i3<4iS                                             ^1 

Gumma,  tyjibiliti^  1133,  1134 

doriug  operation,  how  prcTrntrdi  44           ^^^M 
into  abaeanea,  267                                        ^^^H 

GnminaU  in  Hyphilis.    1135,   1149,    I 

153. 

1157.  U64 

in  awputatioo,  bow  pravanted,  73              ^^^H 

Gonpuwder,  injurips  frnm,  344 

arraal  of,  72,  413                                            ^^M 

GtJX«Hor  wiiuM».s  344 

by  anpLication  of  hot  wat«r,  A^            ^M 
10A4                                                    ^^H 

,                  4tnput«tiou  in.  35S 

period  of,  340,  364 

in  incised  wounds.  3S7.  317               ^^^H 

■mrtnres  of,  347 
cnamcum  of,  344 

io  gunabot  «ound«,  353                       ^^^H 
•rUiUl.  4061  40S.  41S.  461.  935                      H 

dirvi'tioii  of,  346 

oooMOUtive,  ill  giiiiKhot    wounds.           ^M 

1                  oxrisioiiH  ill,  361 

350                           ^^m 

hii'inorrbiiK''  from.  349,  350 

conatitalional  aBecta  of,  409                       ^^^H 

ftrrent  uf,  353 

^^^^^1 

InfUmmatiDn  in,  349 

fn                                  evelwll.  819                  ^^^B 

1                 lUpitiirv  in,  357 
orjoinl*,  360 

"f  ;kau.  73B            ^^H 

la  fncturr  u(  irg.  635  (m  547  aC  aof . )        ^^H 

|Miiti  ill,  348 

in  gfagr^n",                                              ^^^H 

nmoTol  of  foreign  bodies  in,  353 

iotrwpit                                                      ^^^H 

■hock  in.  303.  349 
tymptonia  or,  340 

fromgir                   la.  349. 350                 ^^^| 

in  hoej..i...  i-.M^.-iic.  932                              ^^^H 

treftttueiit  of,  351—358 

intftriial.    inrinvcnous  iujcctioa  of  itJt           ^H 

of  ankt^-juiul,  362 

wiution,  $77                                               ^^^1 

bUddrr.  891.  S95 

from  (oiitu'tcd  wounda.  33S                         ^^^H 

cbcit,  850,  S59 

{rum  itifi'^T-d  wouudx,  2^7,  317                    ^^^^| 

face,  574 

fr' '                  n  of  Urge  artarr,  jfo           ^^^H 

femur,  346.  359,  361 

lo                                                                     ^^M 

f'»f»J.  347.  360 

111                             ima  of.  790                      ^^^H 

liaiid,  360 
heart.  &67 

^^H 

^^H 

H      1196       ^^^^V                              ^^^^^^^H 

^^^^        HauokkH  KCZ— continued. 

liKAn,  efToct  of  gBneTil  twrvoda  ^H^^^| 

^^^B             jiernianeut  arrest  of,  iiatiiral,  415 

795                                              -^^_ 

^^^H                      by  o{.temUou,  419 

erysiiNjloa  of,  95^                               ^^^1 

^^^H             x"^'"'^'')''  *"  guiiahut  wunntb,  349 

itjunes  of,  715                                        ^H 

^^^H                     urteriul,  449.  451 

cerebral  compUuilions,  742               ^H 
:*econdary  enecto,  780                ^^^H 

^^^^1             BecoDtlHry,  in  gtitiHhut,  350 

^^^^H                              in  treatmeni   of  coinjiound 

Healing  iirocesa,  2SS                                  ^^^H 

^^^^^^^                          fi-octure, 

L-ircamstaut.'«a  nlTMting,  398             ^^^^H 

^^^^^^H           After  occluitiou  of  urteries,  453,  455 

Healtb,  state  of,  iuUueftce  on  |  ro4a«tk^^^H 

^^^^^^H           CKU&ea  of,  453 — 

eryHipeIa«,  940                                 ^^^H 
on  result  of  amputation.  Si                           " 

^^^^^^H           from               459 

^^^^^^^H            periods  of  occuimnce  of,  456 

uf  o^tcratiouN  4-     ^in   •1m  tW 

^^^^^^H                                   453,  455 

rnrioufl  4)|>erNLuiiu                     ^J 

^^^^^^^^1                                   456 

Healthy  intlauuiiaiion,  187                               ^H 

^^^^^^V             treatmeut  of,  453,  457 

ulcer,  275                                              .          " 

^^^^V            temporal^'  arreat  ot,  uaturul,  414 

Hearing,  aU'octed  in  gvuerel  norvotu  obvcfc, 

^^^m                     surgical,  419 

795 

^^^H              tourai([uet  usL'iI  iu,  420  {sa  45) 

Ubaut.  action  of,  diminuhed  by   Mflur 

^^^H              tniimfiuioii  in,  410 

rhttfio,  414 

^^^^H              treatment  of,  410 

effect  of  »eviTe  ncnous  s'      V          --j? 

^^^^H                      by  MciipiTHMitv,  445 

onftebled  atliou  of,  pr>.                      "«» 

^^^^^^_^                  cauturizatKin,  422 

niatiuu,  173 

^^^^^^^B                           420 

exaiuiuulioii  of,  U-for** 

^^^^^^^^ft                               424 

increasetl  lrw|iiency  of  t^-               ■    ',  ^9?  ^J 

^^^^^^^B                      water,  420. 

rupture  of.  868                                         ^M 

^^^^^^^1                ligature,  437.    See  Ligature. 

state  of.  iu  pyii*mia,  9S1                              ^H 

^^^^^^^B 

syphilitic  disease  of,  1162                ^^^H 

^^^^^B 

wouuda  of,  S65,  866                          ^^^^H 

^^^^^^^                  torsion,  424 

syuiploin*)  of,  867                       ^^^H 

^^^^H^                         408 

Heat,  ctlecia  of,  393.      Set  Bum*            ^^^H 

^^^V              in  wounds  of  Itiit;;,  853.  858 

n  cause  iifinUitttiUiition,  176            ^^^H 

^P                                of  throat,  S26— 828 

gangrene  from  abftiroction  of,  462          ^H 

^M               Hsinorrlmxiu  muIm*,  410 
^B                       infarct,  98 1 

from  iiioantiouft  u»e  of,  465              ^M 

increase  of,  in  inHanimatiou,  192            ^H 

^B               Hsfinothomx  {alfia,  Uuwl  ;  Btipai,  the  chettlj, 

UHC  of,  in  inflauiiiiation,  214                    ^H 

■                          S53 

HMth.  C.  .!                                 .'n                 ■ 

^H                       treatment  of,  860 

recurr-                                      :  043              ■ 

^^^^        Hair,  syphilitic  affections  of,  1149 

reducLi  ._          -  ^^  kii»-ju(at,^B 

^^^B                  in  infantjt,  1168 

703                                  H 

^^^f              tamour^i,  1014 

treatment  of  fractured  patallo,  O^iS^  ^^| 

^^^^         Halfonl,  treatment  of  suuke-bito,  370 

of  turno,  397                          ^1 

^M               Hull,  Mnnhall,  tivutmc-ut  of  as|iliyxia  from 

Henth,  0.   V.,  furviUe  Beziou    in  himr^^ 

^H                   druwniag,  S40 

rhogb,  424                                           ^^^H 

^H              H&miJtnii,  unipuutiou  in  gniubot  iojarieo, 

Hectic.  250  {Kt  927)                                ^^^^1 

^^^                 359 

trentment  of,  266                              ^^^^H 

^^^^k              d'jublu  thigh  aplint,  633 

Heine,  guu&hot  wounds,  349                           ^H 

^^^^P             fracuiro  ot  cxronoiil  pri>cuiM  of  nluo,  596 

Heister,  loitign  body  in  windpipe,  S34         ^H 

^■^^               lict  water  in  iirterial  liiemorrimKe,  420 

uvphiiiing  the  spioe,  814                         ^M 

^H                         statistics  of  dialuctttitm  of  hip,  644,  689 

Heiiucti,  bulltfU  I'Hig^-U  in  iikuU,  758             ^M 

^M               HftniniouJ'a  apUut  for  fractured  jaw,  576 

gunidiot    wounds  344,  349.  365.  80    H 

^H                Hotiau,  expcririicutal  trau.>iuisbiuu  of  caucur 

864                                                           ■ 

^H                   from  one  auiniul  tu  auotlici,  1056 

hirmorrhagi-«  in  hf'-"''"'  •  •'■-■•■-   0)2    ^H 

^M                Uand.  ani]>utatiuiu  uf,  9^ 

Hereditary  origin  uf  l.<                                      ^| 

^^^^^                 anouristn  of,  traumatic,  483 

of  1 1 1                                     ^H 

^^^^L              artcriea  of,  xrouiided,  481,  482 

tendency  to  fractuiY.  ^ju                         ^H 

^^^^H              dislocations  of,  681 

Hernia  ceti'bri,  778                                           ^M 

^^^^B             diviflion  o(  iWxor  tondono,  506 

tn^itaieDl  of,  779                              ^M 

^^^^P              fraeturetf  ol,  603 

of  lung.  864                                                  ■ 

^^^"                 gangrene  of,  545 

Uerpca  uf   |wnia^    diognoaia  from  chooov  ™ 

^V                        gunshot  wntuhlx  of,  360 

1113 

^M               Hftuging,  mode  i>l  dtatli  from.  844 

^H                iiaukui,  protritiw  proteids,  931 

^1                Uirley,  claBaiticution  of  couaea  of  asiihvxia, 

■                   m>»}9 

^m               Hiivilaud.  gcojcrnpliicHl  diatribution  of  con* 

i    Hewelt,  watciT  diachot;!^  fruiu  f»T.  ?20.  r»     ■ 

HcwR<>ii,  moiulitr  fr>                                      H 

Hey'fi  DUlIMitatton  of  1.1                                             ^^^ 

by  triple  liM-iftiJU,  Oi                 ^^^H 

wtw.  738.  739.  783                            ^^^1 

^1                    cer.  1057 

Hill.  Bcrkoloy,  alrifolar  sorv'omata.  lOI^^^H 

^H              Hawkin:<,     ulcer  of    duodenum  iu   burxu, 

tiyphililK  al<i]ic<cia.  1150                            ^H 
iudolcut  bubu,  iitS                                  ^M 

^^ 
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Hill  Rerkclry,  treatment  of  simple  choncren, 

"13 

claniliilar  enlArgement  m  Bypliilis;,  1137 
incaltdtion  of^vphilis.  1120,  II25 
iiihrnte*!  <iyphih)t,  1166 
fractun'rl  spinr,  &09,  810 
Bulxutaneoiis  itgccliou  of  mercury  iti 
ftvphili.'^  1144 
Hilton,  ttvKtmnnt  of  iiritaMe  iUcdt,  281 

trniiinatir  f-mphj'wma,  854 
Hii*.  amputation  at.  139 
result-*  of,  146 
disWfitions  of,  69c.  703.  704 

fttatiittii^  of,  644 
fractureji  near.     Set  Frac tnrc  of  femur 
guushot  wouml  of,  359,  361 
wonn<l  or,  515 
Hippocrates,  trtutm^nt  of  gaugrvDe.  57 
Hi*,  aiit^nnid  tiaiuo  of,  1029 
Hilzig  «D(1  Ferrier,  localization  of  cerebral 

fuiictionK,  753 
Hodgvn's  8m>nenaian  splint  for  fractures  of 

ttio  fi:*mur,  03I 
Hotlgkih'8  Jisca»p,  1030 
Hoflinann,  vnnntl  of  thoracic  ilact,  868 
HoMou,  liivisiiin  of  Brt«ncfl  in  HioputAtioiio. 

137 
Holmes,  result*  of  ampiitationi>,  90 
wound  of  theca  vertcbrdlis,  814 
HoUhou»e,  cuu^nittil  «li»lo<.-At.ion  of  (tatelU, 

705 
Home,    Sir   E.,    fatal    rattlesnako  bit«    in 

RnKUu'l,  36S 
HfHxl,  Wharton,  treatment  of  lawn  tennis 

Honts,  [007.  1008 
Humli'v,  lioti«-fi>n-efi«,  739 

cbloriifomi    HI11I    morphia    In   t^erelnl 

mr^'wrv,  31,  783 
olcrtriiMl    excitation    of     tbo    cerebral 

cortex  in  man.  754 
j^nsbot  injnrim  nf  the  brain,  750 
migration  of  blooil  corpuscles.  160 
methoiL  of  trf^phhiintf,  7H1,  783,  784 
motor  areftfi  on  outer  ^mrfju-e  ol  cei-nbrai 

hetiUMpbere  nf  BuniR't  monkey,  754 
fttntiAtim  of  trauniAtic  ffvor,  306 
tirntmcnt  of  ralm'ii,  37S 
Hos]>ital   K^n^renr,    927,   933.     &£   Phnge- 
ijirnn 
a  cxufec  of  <h'atb  after  ojirnitiotiii,  16 
after  amptttatjun.  80 
oiitbrrak  »f,  933 
Koxpitatiiini.  90 

Hn»iiit/il»,  hygieno  of,  3,  i.u  I4»  'S.  90.933. 
,    943 

imputirios  in.  185 
Hot  water  In  the  trvittmont  of  tutmorrba^, 
430,  loS.t 
in  treatmi'iit  of  cbancn*,  1115 
Howanl,  trentntcnt  uf  commlniitoa  fpiualiol 

fracture,  355 
n»etrr,  iuAamination  in  ttaaaea.  156 
tlnJ^>  f'T  l.un  0,  ujte  uf  the  apoutfU  •omnifnm, 
IH 

llulkr*.  rr|-i'liMl  itlwci'Mi,  777 
HlHKia*,    ili*|i^ationi  »f,   654,   662,  663, 
Sf  Uialotialions 


Hum  ?.m  rs — continued. 

excifltou  of^  fur  gtinahot    itgiiry.  363. 
364 

fractarefl  of,  526.  586.     Sm  Fractarea 
Banter.     John,    ilcfiuitiou    uf    a    tumuuri 

998 
bites  of  rabid  animals,  372 

gunshot  wound*.  344,  357,  364 
ot    water    for    !hy    Kireat  of   arterial 
hemorrhage,  420 
ligature  of  arterica,  428.  429 
infection  of  nurie  by  ftyphililie  child, 

1132 

tem[>erature  iu  inflammation.  193 

theory  of  inflammation,  155 

union  of  wouudu,  376,  285.  286 

unity  of  Tenereal  dim.'ases^  I107 

rarietiea  of  iiLllanimiition,  187 
HuDtvr.  W.,  nrterio- venous  wouudn.  470 

sepamtion   of  active   iiigrcdienUi  from 
tubcrcnlin,  1102 

saline  aolution  for  Iranafuaion.  41 1 
Hrinterinn  chancre,  1126.  ^S^^r  Chamre 
Hutrhiniton,  J.,  infitntile  sypbth\  1166 

infection  of  mother  uT»rphilitic  foitua, 
1124 

interstitial  keratitia.  J171 

!irphilii  regarded  oi   a   spcclfie   fervr, 
1120 

syphilitic  teeth,  i  |6S 
Hntin,  gnnahot  wonndH  in  thigh.  359 
Button,  diilocatiou  fruni  t^li&tenMon.  655 
Hydatid  cv»t,  1015 

Hyriroueplirom,  874  , 

BvKuoriiuniA  (KIwp,    water ;  f  JBat,   foar), 

Scf  KalHca. 
Bygieiia  nf  h(»<t»ital»>  3i    (3t    >4*    IS>   ^* 

933.  943       .  . 
Hygienii'  conditions  importance  of,  in  the 
treatment   of  atTMola  and  tubercle, 
1099 
influent  on  rcsnlt  of  operation*!,  7— > 

15.  90 

on   pnnluctiun  uf  uryaipcU^j 

943 

of  pys-niia.  930 

of  wouud-diiditheria, 

95» 
Hyoid  haam,  IKctnrc  of.  577 
HyiienunUfMip,  orer;  afjucr,  bliwd't 
aetive  local,  150.  157 
cauRMof,  150 
eflVUof,  iji 
aymptoms.  151 
pansirv,  151 

canaesof.  151 
eflirctJ  of,  153 
aymptoimi,  153 
trwtroent,  154 
He*  •  Determination, 

ai<  ion 


•ymptoma,  y^tt 
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Ice,  application  of,  in  cancer,  1077 
in  inflammation,  204,  213 
as  an  Anaesthetic,  38 
Icborons  pus,  241 
Ichthyoflis  liuguis,  11 52 
Idiopathic  intlammution,  1S8 

erysipelas  of  head,  956 
Ilio-femoral  ligament,  687 

rectangle,  6x1 
Ilio*8ciatic  dislocation,  689,  697 
Impacted  fracture,  521 

diagnosis  of,  525 
Inciued  wounds,  315 

antiseptic  dressing  of,  317 
coaptation    of    opposeMl  surfaces  of, 

decomposition  prevented  in,  172,  204, 

321 
hemorrhage  in,  315 
iuflammalion  of,  332 
maintenance  of  perfect  rest,  321 
pain  in,  315 
perfect  drainage  in,  321 
plasters  in,  320 
removal  of  foreign  bodies,  317 
separation  in,  315 
sutures  in,  318 — 320 
symptoms  of,  315 
treatment  of,  315.  316 
See  also  Wounds 
Incision  of  abscesses,  260,  265 
Incisions  in  inflammation,  216 
in  erysipelas,  953 
in  operations,  41 
Incomplete  dislocation,  643 

fracture,  521 
Incubation  of  rabies,  373 

of  syphilis,  1120,  1125  | 

Indolent  enlargement  of  lymphatic  glands,    I 
1 1 29  j 

ulcer,  279 
Indurated  chancre,  1126 
Induration  of  chancre,  11 28 
Infants,  ery^pelas  of,  956 
overlying  of,  843 
syphilis  in,  1165 
Infection  of  wounds,  181,  317,  926 
Infective  fluids,  bacteria  in,  178—182,  936, 
966 
inflammation,  183,  188 
Infiltration  in  gunshot  wounds,  349 
Inflamed  ulcer.  282 
Inflammation,  AruTE,  155,  189 
blood  changed  in,  189,  19S 
blof^xl-lettiiig,  general,  in  inflammation, 

218 
blood-vessels  in,  1S9 
a  cau.se  of  gangrene,  171,  908 
catarrhal,  235 
causes  of,  172 

pretlisfw.sing,  172,  173 
exciting,  174 
cold  in   treatment  of,    204,    213,  214,    | 

222 
constitutional  symptoms  of,  192 
crou])Ous,  189  I 

curative  treatment  of,  214 
diuretics  and  diaphoretics  in,  220  I 


Inflammation—  coiUinittd. 

fever  in,  193,  203.     See  Inflammatorr 

Fever 
function  disturbed  by,  192 
gangrenous,  188 

fouty,  174.  188.  196,  229 
ealthy,  187 
heat  in  treatment  of,  214 
idiopathic,  188 
infective,  183,  188 
interstitial,  189 
irritants  causing,  175 
local  signs  of,  1 89 
microscopic  changes  in,  155 — 165 
pain  in,  191,  203 
parenchymatons,  189 
phenomena  of,  156,  202 
phlegmonous,  l^ 
preventive  treatment  of,  204 
redness  in,  189 
rest  in,  214 
rheumatic,  188 
simple  localized,  188 
spreading,  188 
stimulants  in,  222 
strumous,  188,  1095 
suppurative,  1S8 
swelling  in,  190 
symptoms  of,  189 
syphilitic,  i88 
temperature  in,  192 
theory  of,  155 

tissue^hanges  in,  153,  165,  182,  185 
traumatic    188 
treatment  of,  201,  214  ft  aeq. 

constitutional,    218.      iitf    Inflam* 
matory  Fever 

local,  216 

preventive,  204 
ulcerative,  171,  188 
unhealthy,  187 
varieties  of,  187 

warmth  and  moisture  in  tre«tmeot  of, 
215 
Inflammation,  cuiioKir,  189,  223 
causes  of,  227 

a  cauae  of  ulceration,  171,  226 
diet  in,  229 
pain  in,  228 
pathologj'  of,  223 
phenomena  of,  228 
stimulants  in,  229 
suppuration  in.  226 
swelling  in,  228 

symptoms  of.  constitutional,  229 
tempcratuie  in,  228 
treatment  of,  constitutional,  229 

local,  231 

ISFLAMMATIOS,  hUBAClTf:,  227 

Inflammation,  adhesive,  union   bv,  i8", 

286 
of  areolar  tissue.  dilFuso,  939 
of  brain,  traumatic,  771 
in  bums,  395 
erysiiwlatous,  939,  955 
in  gunshot  woundw,  349 
of  incised  wounds,  332 

internal  orgiins,  after  opeimiion,  17 


^^^^^^^^^^^^           INDEX.      ^^^^^^^^^»t^^^™ 

^^iBfiSmatox— rt>nh*fiM«*. 

loHism,  II 46                                                                 ^H 

H               ioiuts,  tninninti'*,  510 

^H               lanin    ftntl     broncbi,    from    foveum 

lotlo^arbon  paMo  in  chancrotts  aorea,  1113                ^H 

Iodoform  in  chancre.  1112                                   ^^^H 

■                 bodict,  831 

in  olcvrating  •vphilidcA,  11 50                   ^^^H 

H          atrammis,  1^.     *-^  Scrofula 

aaananliaepwL.     1 1.  338,  352.  357             ^^^1 

■           syphilitio.     .S<v-  Syphilis 

lodol  in  chiit)i:re>  1113                                          ^^^H 

^H            of  veinis  406 

Iris,  prolopaetl,  82 1                                                   ^^^H 

■  Iktlammatios.  rATAniLUAi^  235 

tritia  (Jfiu.  the  iri<f :  iti'a,  denoting  inflanima-            ^H 

^m           syinptoins  of.  336 

tioul.  »vphilitic,  1155  ^M 
Iron,  pcrchloriJe  of.     See  PvreMoridt               ^^^M 

H            treatment  nf.  237 

H           Tsrieties  of,  236 

iu  acrofiiU,  1100                                        ^^^H 

^    Inflammation,  wptic,  from  fracture.  560 

1147                                  ^^H 

Inflammatory  ctrusionsn-ilhiu  the  *kuU,  776 

It                    '\r  of  applying,  213                      ^^^H 

1         Inflammatory  fpvrr,  193.  30S 

2S1                                             ^^H 

^L                  aathrnic,  200 

IniuniA.  imuin^  iuflnmraatlon,  174.  175          ^^^H 

^m                         trwtnipnt  of,  222 

chemical.  176.  316                                           ^^^H 

^m                 irritaiire,  201 

funoTtonal,  1&6                                              ^^^H 

^M                  athenir,  199 

merlmnirul,  175,  316                                     ^^^H 

^H                          treatment  of.  221 

nerrouH,  1S6                                                   ^^^^H 

^M          tnumstic  <ielinam»  30S 

organized,  182                                                ^^^H 

^r                   treatment  of,  308 

physical,  176                                                  ^^^H 

lollammatun'  lymph,  162,  163,  187, 1S8 
Inhalers,  cliforoform,  26 

Irritation,  cerehnil,  745,  752,  758                      ^^^H 

747                     ^^^^H 

Inheritcil  syphilis,  1165 

Irritative  f>*Tcr,  201                                             ^^^H 

Injection,  intrareiums,  412,  877 

traumatic  delirium,  308                                        ^H 

H             fif  i*li)ii.>fts»'*,  264 

lachio-reL^tAl  foau.  dilfmtc  celloHtia  of,  958                ^B 

B           of  sinuses  268 

lasnw.  233                                                                ^H 

^ft    injury,  ampatntion  for.  57.  8 

Ivory  exostosea,  1036                                          ^^^H 

^1           effects  of,  constitutional,  300 

pega  for  false  joint,  570                              ^^^H 

H                            remote  constitutional,  310 

^^^^^1 

H                             remotA  local,  310 

^^^^1 

H    Insioe«ttt  tnmouri,  999 

^^^H 

^     Inocntattility  of  chanor*,  II09,  ni6 

Jackjion,   Hoghlings,  epilepsy   after    beai>       ^^^H 

liiocuUtioo  of  rabies,  377 

in  nry.  780  ^M 
Jacobaon.  case*  of  raeniu^peal  extravasation.              ^H 

Inaoots,  Uiu«»  of,  367 

IsnTKUMEN-nt,  ampntfltinp.  72 

764.  765                                                              ■ 

for  fwmoviag  buUtjlw,  154 
K    totcmavfl  treatment  of  hyflropholiia,  379 
■    iBterooslal  artery,  wounda  of,  476 

Intarmediate  secondary  hiemnnlugr,  453 

foreign  bodJM  in  rraophajpm.  846                  ^^^M 

Jalagiiirr.  frartnnvi  «>f  patolla,  631                       ^^^M 

James,  acrew-coIUr,  402                                       ^^^^H 

Jameatm.  dtM^r  dcin  lintUrM  U»rd  by,  439  ^^M 
Jaundice,  a  prrKlispavuB  omw  of  iuflamtua-            ^H 

tBtonal  orguiK,  coogHtion  of.  in  hnrnt,  394 

inflammation  of,  aftrr  operation.  17 

'74                                                                  ^^^H 

Btatc.4  of,  contra- in>licattn<{  ojieraHon,  5 

Jaw,  cau»ti<*3  in  cancrr  of.  1078                           ^^^H 

ltitcrri)pte«l  sutiirr,  319 

low(»r,  ili«KvAiiona  of.  657                             ^^^H 

Interalitial  keralitiM,  117! 

fVavturfi        573                                     ^^^H 

iullamnuitirm.  189 

trciitmmii  nf,  S7S'577                 ^^^| 

iTn&crrxK,  mpturw  of,  S74 

f^mahot  wminda  of,  577                           ^^^H 

state  of,  in  pnrmia,  982 
wonnds  of.  87S 

sublnxntion  of.  65S,  659                       ^^^^H 

Upi>er.  frarturr  of,  ^73  ^^^H 
Jolwrt  s  nuturea,  8S5,  SSS                                    ^^^H 

tmtment  of.  881 

Intracranial    (iM/m,    within  ;    mpoMior,    the 

Joeaaal,  n'riirrout  <LiiJi^ittion9,  655                     ^^^^M 

hktill)  hieiiiorrliage,  763  (*«  737) 

JoKTm,   am  lUtatlMM   at.      3(»   Anpatatka     ^^^H 

aupputnlion,  718,  774  {»*  752) 

m  Titndtts  joint*                                ^^^^H 

troatmenl  of.  776-77JJ 

coutnainn  of,  507                                           ^^^^H 

Intneyitic  groffthi.  ton 

dialocatiun  of,     Sr*  Dialontion                   ^^^H 

Ihtntnitfningeal  {intra,    within :    m^oC   a 

excised,  frartnre  into  atte  of,  55a                 ^^^H 

m4»m1«raaf)  ahacea^  775 

falae.  565-571                                                ^^M 

lutravpinal  hj»mon-ba]<«,  789 

<'>r  C&8                         ^^^^^M 

Inanctinn,  mrrrtinal.  II44 

^^^H 

Iodide  *j(  amniuiuum  aird  wiNUain  (n  tsTphllU, 

fi^un»,y»..l,  507                                                      ^H 

1146 

liHlide  of  ]iotaaaiam  to  chnmic  inflammation, 

incompli'tM  rrcorvry  after  Mvnv  •praln,             ^H 

230 

509                                      ^^M 

in  RyphiliH,  1146 

■pr»ina  of,  508                                             ^^^H 

Inline  in  i-hntnic  intlnnttnatton,  234 

ttntr  ,.f       i.i,i'(mU  9gj                                ^^^^H 

in  tcfifnlii,  1  loo 

nu)                                                                ^^H 

inivphiUs,  1145.  1146 

.  1160,  1171                  ^^^H 

M  an  autiarptic.  211.323,3 

trauinalii-  iiitUmmation  of»  510                     ^^^H 

jaoo 
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JoiXTH — eontin  ued. 

tuberculous    disea^a    of,    1093,    109S, 

wo^inus  nf,  510,  515 

compIicBling    (.-omponnd   fcActure, 

simple  frnclurc,  551 
symptoms  and  t^tfects,  512 
trostiin-nt  of,  513—515 
JoDes  ou  arrest  of  hn-'niorrhn^et  413,  414, 

429.  443 
collateral  circnlatinn.  449 
temporary  llgaturi'  of  arterii'S,  444 
JoDea.  Whirton,  tlip  eye  in  Kpiiml  injury, 

800 
Jorrlan,   F.,   amputation  at  hip-Joiat,   139, 

MS 

Jngnlttr  vein,  wonnda  of,  475,  S27 

npeniiiK  of.  fur  air  iu  veint*,  489 
Junkrr's  nhloroform  inhaler,  26,  35 


KATtOAitoo-TENiJON  Ugnttires,  443 

Karyokinesis,  242 

Keen,  niptiirf  of  b1a<ldi>r,  894 

wound  of  tlionii;ic  duct,  869 
Koratilis   [tipa^,    horn  :    the  eoniea  ;    itix^ 
denoting  inflamitiatiou  )f  clirouic  rnter- 
iititial,  1171 
punctAta,  823 
Kerr,  ampntalion  at  hip-joint.  139 

statistiiis  of  operation  for  wound  of  tin 
bladder,  894 
IviDNRTS,  disease  of,  Influence  fn  eryidpelM, 

im  operation!!,  6 
Tuptore  of.  873 

of  pelvis  of,  874 
state  of,  in  pyit^mia,  982 
wounds  of,  S89 
KirkUnd.  arrest  of  hiemorrhage.  413 
Kitasato,  cultivatiuo  of  the  Ucillus  tet«ni, 

990  ...... 

Klkb-s,  microfit'opic  orgnnums  in  sjpliilis, 

1119 

Klein,  inocnlation  of  anthrax,  384 
Kke£-Joint,  aiiipntAtion  at,  131 
results  of,  135 
dislocations  of,  707 
extraction  of  neodlea  froin^  343 
fractures  near,  623 
gunshot  wounds  of,  361 
subluxation  of,  708 
woumN  of,  515 
Knires.  atnputatin);.  72 
Knot,  oloTP-hitcb,  648 

ligntnrc.  430 
Koch,  absence  of  uiicrocooei  in  bloo<l.  940 
inoculation  ol'iufcctiTo  fluids.  184.  1S5, 

348.  93^1  967.  968 
mic^roscopic    orjL*»nisms    in     iinhcalthy 
jnllarnmation,  8,    10,   1S4,   185,  242, 
383,  940,  1088,  1090 
new  tn-ntnivnt  of  tubMrrnlosis,  lioi 
perchloride  of  mercury  as  sn  autlseptic, 

90S 
chloride  of  zinc  ns  an  antiseptia,  3to 
trMtment  ot  cntnucous  erysiiiclas,  949 


.Uo.  631 
-.06 

rnwattiM' 
as    IS    iMol 

nn.So^StO 
.«I1C933 


eunithot  injuries  of  the  biuij, 
Kraske,   antiseptic 


Kooher,    rednction   of  subconooid   ditW»~ 
tirtus,  670 
treatment  of  fiuctui-  "f  ui 
Kohler^  aseptic  tmnni.' 
eHed«  ot  injection 
KUUcr.    Curl,    use    of    cocsUw 

nnmsthetie,  38 
Koiiig,  treatraeutof  frn  '  ^    '  - 

of  h 
Krabbel,  wound  of  tliui     .  -/*q 

Kramer,  antiseptic   trealm*  tttrsil 

bkull  with  wound  ol  1  ~M 

treslmcnt  of    guBM** 
wounds,  30 
trratracnt  ol  cutsnooox  erTsipclao,  95D 
Erbnlein.  preiUapositig  t-vusesof  dialacsttis«r 

643.  675 
Kuster.  cancer  of  the  breoiU,  I079.  I0T9 


Labial  channres,  112S.  1165 
Lacerated  wounds,  12,^ 
Laceration  of  itUloniihal  rinctn,  870 
of  arteneR,  407 

brain  and  memhrmnoi,  74S  ti 
eauses  of,  749 
diagooais  of,  759 
pos/  -  imttrtnn       o\'\'-ArM\ 

750 
progno«u  or.  7^9 
ityniptoma  ami  cffrci«  «f^ 

759 
trvHtment  of,  760 — 76* 
of  perionrdiuiii,  865 
periiifcuni,  899 
sple*"!!,  873 
nrethm,  896 
veins,  407 
Lachrymal  bono,  fracture  of.  573 
fAminectomy.  opemiion  of.  813 
Lnug,  Scott,  ou  ^ubluAatiou  of^'^knM,  Tcifi 
t^angenbeck.    hiemorthage    from    wonDM 

arteries,  406 
Laparotomy  for  nlnlominol  iDturiM.  876 
stJili>*tif.s  of,  877 
forglUl'thnt   «rMM,.!.     S*!; 

Lorrey,  amputa!'  Icr-jomt,  110 

at    I  .      .  ;ilj 

mortality  in  piiiuuy  am^utrntMes,  £9^ 

90.  365 
iniii-ihot  woun  In  344,  362.  316$ 
occiiri-uDco  of  tetinita  Iti  Buul«r>'  f*>^ 
tire.  092 
laryngitis  {\afivy^,  Uk 

inllainni-itii)!!  I,  cry^i]  ;■> 

Lnryngotomy  (A<i^w7(.  ' 
c'utl,  for  n'monit  r.f  ( 
Lnryi  >ji5 

L.Mn  in,  S3I 

ti...  :riiof.  836 

•»)T3hil'-  f.  ii$i«  1154 

w  ir.7 

wounds  vf,  82* 
LassoJ,   ditlocntioxi  of  occipital 

atlas.  812 
L>milable  jms,  241 
Lan^hiog  goa,  33.     $f*  Nitro««  wOA^t^ 


! 
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^^^^^^^^^^^^                   ^^^^^^^^^^^^H 

^     Langier,  wntcry  dUclinrgc  from  >mimi  of  slcall, 

1    LlOATl'RB — t>yntittufti.                                               ^^^H 

729.  730 

in  gtiushnt  wound5,  357                               ^^^H 

^      Lawu  totinib  leg.  504 

materials  for,  437-443                                ^^^| 

H     Lawreuce.  iufcKtion  of  nunc  by  lyphilitic 

mode  of  operating,  451                                 ^^^H 

■                chilli,  [123 

modificati»n!i  of,  43S                                    ^^^H 

"^              silk  threul  lignturo.  439 

principlea  of  application  of,  429                ^^^^| 

LeadOotion  in  local  inflnmnuitioD,  214,  333 

1em)K>rary,  444                                             ^^^^H 

[«Ml-poi»oning,  chrouic,  a|iredia|K«iiigeaii»e 

for  traumatic  ancuriiini.  406                          ^^^H 

of  inllauinmtiim,  174 

for  Tarioone  iun*uh!ini,  471                                    ^H 

^_             acetate  and  Uudaiiiini  in  iii|>«rticiiil  in- 

without    diriding    inner    and    middle            ^H 

^H              flammation,  316 

coats.  443                                                       H 

^P           acetate  and  subacct«t4^of,  »  uitiseiitii-k, 

LiuATiTRit  ol  Mxillnrr  artery  for  traumatic      ^^^M 

■                    »2 

aneniisni,*478,  479                            ^^^M 

H     I^ber,  chanffM  in  tissue  in  iutlamniKtiiiii, 

for  w-uiuiJ,  477                                     ^^^H 

1 
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ipssm  of,  af^er  fncturv,  544                    ^fl 

^K I                      inetliud  uf  amputiition.  59 

Bprainbof.  501                                                ^M 

^E                Moopc.  comprtssion  of  the  nerves  in  opera- 

siiHcutam'oitt  section  of,  in  old  didoMrH 

^B                   tions,  19 

tioiis.  652                                                 ■ 

^B              Monuui  ou  the  nataral  arrest  of  bH^morrhage, 

aypliilitic  disease  of,  1 161                             V 

■                 413 

union  of.  503 

^B              More),  primitive  toumiqaet,  45 

Muscular  action  a  oauaa  of  dialocatiov.  6m    ^ 

^m              Morphia  and  chloroform,  u 

H                MonxH.  fracture  of  aAtrmgnlnH,  642 

a  cause  of  fracture.  517.  57S,  600            ^B 
of   dinploi'emcnt  in  rraetai%  MJt^l 

^H                       dirilocation!!  of  femur.  689 

SU,  533                                         ^ 

^B                      bwrnorrbag?  from  woun>bHl  arteries,  406 

Muscular   norvea,  root-origin  «t  791*  TVL 

^^^^         Mortality  after  ampntation,  79 — 92 

80s                                                               J 

^^^B               after  o[teralion,  oiiusea  of,  4 

Mui!M;ular  tumour,  1027                                   ^B 

^^^B               A^ter  trephining.  785,  786 

Musculo.ftpiml  nerve,  pttnUyib  of,  $^          ^M 

^^^^               from  cancer,  1051 

^1              Mortification  {mors,  death  ;  facto,  I  make), 

Mycosis,  926                                                         ' 

Myelitis,    trnumatic   (/am^St,   nuiw;  ^Hi, 

^B                   901.     iire  Gangrene 

^B              Morton,  lue  of  etlier  as  an  anmsthetic,  19 

denoting  inftammatioD>.  splbol.  7*93 

Myiloid  (AtMtA^f,  niajTow  ;  fOof,  form;,  mr 

^^^_^              inequality  in  length  of  limbs,  546 

AoijiA,  1040,  1041                                             ^^ 

^^^H             non-morcuha]    treatment    of   syphilis. 

Mynora.  principles  of  amputatioh,  64            ^t 

^^V            1139 

My.iina.  1027                                                   ^^^H 

^V                    statiflticfl  of  laparotomy  for  abdominal 

Myoinata  (^vr.  a  ranacle),  tQ>6                ^^^H 

■                           wounil*.  S77,  882 

Myvmia  (^a.  mnoua],  1027                 ^^^H 

H               MoMtig-Muorhof.  von,  icKloform  tn?atmcnt  of 

<  !roma,  1027                               ^^^H 

B                         woauds,  331 

Mta,  1018,  loay                      ^^^H 

H                     local    ap]tlfi>urion   of  mcthyl-violot   in 

M  ,..,.„;.  ..(itA,  1046                                     ^^^H 

H                         coiR-cr,  1077 

^^^^H 

H                Mosqmtovti,  bites  of.  367 

H              Motor  power,  afTt^cttHlby  spinal  iDJnriea,  788, 

^^^H 

N.f:vrs  1038                                        ^^^H 

■                  796. 798 

lymphatic.  1039                                 ^^^^H 

B              Mott,  uHt  in  voin.t.  4S8 

NoUs.  Ey^ihilitic  diaeue  of,  1149            ^^^H 

H               MuUHt,  treatment  of  gunshot  woauds,   850, 

111  infWnts,  1168                        ^^^H 

^^         860 

Nasal  tronvs,  rrmcinre  aT.  572                  ^^^H 

^^^^^^^^^^^^^^^^indS^^^^^^^^^^^Ti^^^^M 

^^^  VtCK,  iliffoM  cellolitis  of,  956 

Kitrtms  oxldt  u  nn  iui[c«tliotic,  31                 ^^^| 

■               v«Mel«  of.  wounded,  475 

death  ftom  aduiinistmtiun  of,  33             ^^^H 

■        Nbcuosib  {t^tpis,  dead),  901 

Mipplemented  by  ether,  ^^                        ^^^^^ 

H               of  ])fit«lU,  6j2 

Nodes  [twdui,  a.  knot),  1 157                              ^^^H 

H                ill  citunijM,  77.  562 

Noma,  924                                                      ^^^M 

H                syphilitu-.  11 58 

the  thItr,  935                                        ^^^^M 

H        Needli*.  puncturcti  wonmlji  from,  343 

No n> malignant  tumours,  999                        j^^^^H 

H               ruugnetiiuiig  iiniwcted,  543 

Nose,  bleeding  from,  in  fracture  of  baM  ol^^^^l 

H               for  suturu,  31S 

skull,  728                                             ^^H 

H        N^Uton,  bullet-|irDbe,  354 

furci^n  l>u<)i(-8  iu,  817                                 ^^^H 

H               diuiMMtic  linn  in  frmcCnrt!  of  frmnr,  610, 

mucdiin  [KtlypUA  of,  1026,  1034                 ^^^^H 
Mcrofulotis  titTcctions  of.  109$                     ^^^H 

H               sahftMtrA^br  kuipuUtiuD,  120 
■      Nkkves.  coDtusion  of.  491 

hl>riii;;'<;]tp  lur  Htrai^htt-tiiug,  572               ^^^^H 

syphilitic  diseti»e  of,  1154                          ^^^H 

■              diviiion  of,  492 

infdutK,  1 167                                   ^^^^1 

^B               flbroniaU  of,  1021 

treatment,  1155                                   ^^^H 

^H               tujurica  of,  491 

Nunneley,  dnfititicatiun  of  ervsi[»eUa,  939       ^^^H 
Nurses,  infection  of,  with  syphilin,  1123                 ^H 

^M                     ill  limple  fracture,  550 

^M                       trvAtinent  of,  495 

Nnssbanm,  antiseptic  treAlinent  of  wooiid^  ^^^H 

^1              pVAlysis  from  section  of,  493 

351*934                                   ^^H 

■              patholog)'.  494 

scrvtching  of  nervea,  498                          ^^^H 

^M             pnocture  of,  492 

tnuistilantatiou  of  bone,  571                      ^^^H 
ununited  fraduie,  571                                ^^^H 

^^^      rer»air  of,  493 

^^^K      ruptun  or  laceration  of^  493 

Nutmeg  liver,  153                                                      ^^M 

^^^H      gtiiuna,  491 

Nutrition  of  tttsnea  modiAod  by  inBwuiDS-         ^H 

^^^^       strvtdiing  of,  498—501 

192                                    ^^^H 

^M^                      the  t>]i«'nitiMU,  500 

states  of.  favonring  ulceration,  171           ^^^H 
Nysteu,  nir  in  reius,  486                                    ^^^H 

^^^^^             l>U>-8iolQ|ocnl  ctTccts  of,  500 

^^^B             results  of,  ^00 
^^^F      syphilitic  KtTcctiona  of^  1 165 

^^^^^H 

^^^H 

tamoarsou,  1028 

Oaki-m,  carded,  a«  an  antiseptic  draaelDg,  ^^^| 

Xars  or  KEBVK8,  axillary,  injury  of,  in 
retttictiuii   uf  old  diiuociiUoa  of  hu- 

331. 338                                       ^H 

Obesity,  influence  ou  mult  of  u]>erition,  S       ^^^H 

nif  ms,  673 

Obliaue  fmcturo,  531.     Av  Fracture                         ^H 
O'Calltt^han,  forvigu  body  lodged  in  forehead,          ^H 

eervliral,  injuries  of,  763 

iuusculo-«piml,  paralysis  of,  593,  594 

7^9                                                                       M 

phrenic,  injury  of,  827 

Occipito-frontftUs  mnsda,  sappontioD  under         ^M 

]Mwt«rior  iiitvi^unwus,     impHcatod      in 

tendon  uf,  717                                                         ^M 

fraclure.  593 

serenth  and  t-i^^hth,  iiyary  of,  763 

(Edema  {oitim,  I  >well).                                      ^^M 

Tftnu*.  in,inr)-  of,  827 

after  frar-tnre,  544                                        ^^^H 

XvTOUs  power  aifeoUd  in  spinal  coucussion, 

inHammatory.  of  scrotum,  957                  ^^^H 

787.  794 

malif^ont,  381                                                    ^H 

ea&trra,  cKhanation  of.  in  shoolc,  301 

sprnding.  in  eotvbml  ii\jiiriea,  750, 75J;   ^^H 

system,   disorder  of,   in    hydropboLia, 

755*  760.  761                                  ^^M 

^^\        , 

dia^iotiis  of,  from  ncute  meningitis  ^^^H 

tv]ihilitic  lUwHso  of,  1103,  1173 

^^H 

traumatic  delirium,  30S 

(KdrniatoQB  erynpelas  951                              ^^^H 

Inatmont  of,  309 

laryngitis.  959                                               ^^^1 

tnuiuur,  1028 

OCsophagotomy  {iem>pkaffu§,  the  gullet;  W^uw,         ^H 

Xenb^r'r)  iib»ort«b1ftdraina^f-ta1>e«,  326 

cat),  845                                                    ^^M 

Keodbrfcr,  K|>)>lKatiou   uf    pU»t«r  of  I'aris 

tEsopbagus,  foreign  ho>Vm  in,  844                  ^^^H 

KiiiilitKt*.  540 

wouttdi  and  nipton*  of,  828, 844               ^^^H 

Ogle,  J.,  Domminatnl  fmctun  of  olanolew         ^H 

tion.  318 

581                                                                       ■ 

Xeumstlicniji,  trauroatin,  794 

Og«ttiu,  organisms  in  sappumtion,  343,  338           ^H 
O^Halloran,  ampuutiou  by  single  Hsp,  63             ^H 

iiyiiil.tonm,  794—797 

Xsontiw    vrC^r,  n  uervb  :  itist  denoting  in- 

Oil  in  dreamn^,  338                                          ^^^H 

llammntionj,  496 

0'I.;rary,  g^iiMbot  wounda,  361                           ^^^H 

optic.  1163 

Olvcmnon,  fractuni  of,  595<  59^                       ^^^H 

compound  fraclunr  ot^  596                                ^^M 

Ollivier  and  Sanson,  wounds  of  heart,  866              ^H 

tnuniatic,  496 

puholojfy,  496 

BViitptunis,  497 

Omentum,  protnuiou  of,  in  wonads  of  kbdo-         ^H 

Iti'atiiKMit.  497,  49S 

men.  880                                                      ^M 

NeI^ROVA  (rtf- '.■■■'vr\  |0l8 

iTNameat,  883                                          ^^H 

NiGolairr,  )>«r                    nius.  9S9 

OnycliU  (InC  a  nail).                                    ^^H 

Niatnsnn,  pro;              !     .oainc,  38 

syphilitic.  1149,  1150                              ^^^H 

Kitric  acid,  uae  of,  in  dtancre,  1 114 

0{icn  treatment  of  wounds,  323                     ^^^^H 

^^^r?oP^^^^^^^^^       INDEX,     ^^^^^^^^^^^^H 

^^^K     Opaniiig  abscestfcs,  time  of»  359 

Osteotomy,  ButiontanMnn,  564                 ^^^1 
Ottit,  Kunshut  wuuuds  ol  the  LAtastilUL  SnL^^l 

^^^^P            sinait,  269 

^^^      OpBBATins'K.  r 

880                                           -^HH 

^[                 uuBsthetics  in,  iS.    See  Anoestbesia  «nd 

cold  in  inflammation,  314                 ^^^H 

^^^^                 AniestheticM 

Otorrhopa,  scrofulout,  T095                        ^^^H 
Oval  ampulatiun  at  hip-jumt,  144          ^^^H 
0>*al-celle(l  snrconin,  1040                         ^^^H 

^^B          bloodless  methods,  4S 

^^^H                   statixticA,  49 

^^^H           Gonditions  inline  11  dug  ftncceas,  4,  7 

Ovaritis,  \V)>liilitio.  Ii6t                         ^^^H 

^^^H            coontitntioual  vSmqU  uf,  54 

Ovary,  cystic  diacaae  of,  1005                   ^^^^ 

^^^^H            diet  befon?  and  after,  7.  18,  54 

(lernioids  of,  1014                                              1 

^^^H            er)-(dpelatous  inflaiimmtioii  aft<T,  15 

Overcrowding,  etfecU  of.  on  rwuXto  of  ojwa- 

^^^H            exh&uatiou  after,  15 

tiouM,  13                                                   ^^ 

a  cauM  of  pycmifti  9S8                             ^| 

of  srynipeU*.  943                                 V 

Overlying  <»f  chil<ircn,  osphyxU  fmaa,  S43           ' 

Ox -aorta  ligature,  443,  444 

^^^H            gangrcDu  after,  16 

^^^^H            general  conniiierations  on,  i 
^^^H            ba-niorrba^o  after,  15 

^^^^H                  dtiriuK.  preruutiou  of,  44 

^^^H           incisions  for,  41 

Oxygen,  u.->e  of.  in  aai>hyria,  843                    ^m 

^^^^1            intluence  uf  pntiunt'*  honltli  on,  4,  7 

supply  of,  in  putnjfaction,  177                ^H 

^^^H                    of  by^fuio  condition!*  on,  7 — 15 

Ozeena,  stnimuuit,  1095                               ^^^H 

^^^^H             internal  intliLiumatiouH  after,  16 

^^1 

^^^H            nianiiAl  (loxterit^  in,  3 

^H 

^^^H            o>)ject»  of;  1 

PxccHiom,     syphilis    f^oui    TscdMttft^  ^| 

^^^H            perfominuce  of,  40 

>"3                                                            V 

^^^^1            preparation  for,  17 

F«dley,  foreign  bodi«i  In  traohea,  835 

^^^H            remote  pU'ocU  of,  56 

Page,  Frcdcriclc,  ruMUtu  of  ampalJiUoa^  84 
Page,  Herbert,  itpntina  of  Apical  oolniius,799 

^^^H           in   acrofulous   and    tuberculous   eaA6A, 

^^^H 

treatment  ol  general  aeTTOos  ahoek,  %ot 

^^^H            septic  diiioaae  after,  16 

Paget,  Sir  .lames,  constitntiona]   origin  »x         1 

^^^H                  during  shock,  304 

cancer,  1050,  1059                                    H 

^^^H            shock  after,  15 

etiology  of  mmuur*,  1004                     ^^^H 

^^^H          flpMtttl  oondltioDB  direotly  excited  by.  1 5 

exoi»iou  of  cancfU',  107S                      ^^^H 

^^^H           autores  in,  48 

faciiil  carbuncle,  933                           ^^^^H 

^^^H            tetantis  aflcr,  16 

fatty  tumours,  1017                            ^^^H 

^^^H           treatment,  constitutional  after,  54 

libruvelliiliir  tiimoQD^  1019                     ^| 

^^»             wound-diphtheria  Hfter,  16 

hcre.iitariut'H* -t  .  .1'..  >    1033,  105J         ^| 

OperatiTO  aurgei^,  ixwiiion  of.  z 

n^cuiT^nt  fibi                      iOiir\  1039      B 

•accesB  in,  4 

secondary  con  1                  vrvnrtJu,  lova      H 
septic  riruit  in  ^liMMrtiiun  vvuund*  582 

Opbthalmift,  aympathetic.  823 

Opisthotonos,  993 

intUniuiutiun  iu  tissuM,  155,  156            < 

Opinm  in  (pn)(i"eue,  913 

nnion  of  wounds,  386                         ^^^m 

in  intlnmniation,  331 

ilivided  tendons,  50J            ^^^H 

poi«onin;;   l>y.    dio^osis   of    traumatic 

Pain  in  amtr  inflHmmatina,  191,  203       ^^^^| 

coma  from,  768 

in  chronic  inflammation*  zii                    ^H 

Optic  nerve,  ehangi-H  in,  after  apinal  injarr, 

iji  iniuMe  nicer,  381                            ^^^H 

800 

Pain  in  incised  vounda,  315                    ^^^H 

injury  of  the,  818 

fnirturr,  533                                    ^^^H 

Orbit,  rt'llulitis  of,  956 

in  {(unbhot  woundi,  34S                     ^^^H 

hiemorrhagw  into,   in  fractured   akull, 

iu  )olut  fptm  »pniin.  30S                    ^^^^H 

738 

inllti'.'nrt'  ofrnceou,  303                     ^^^^H 

injariea  of,  818 
Orbital  ahar<>as,  S18 

Palate,  in.inric-  of,  835                              ^^^^H 

syphilitic  disiaaos  of.  IIC3                  ^^^H 
Palctta,  diftlooatioa  of  occlfHtal  bona  tntb 

Organic  matter  in  atmosphere,  S,  9,  180           ' 

1           OrKauiwsd  ca»-'*«*t"f  i"fl'"ii""**''^">  183              1 

ntlff*.  Sr3                                                                    .,, 

^^^K    Organa,  internal,  laltuence  of  atate  of^  on   1 

Tm:  '  '                 '      .-    ..f.  481                         mk 

^^^P        result  of  operatiuUK,  5                                     1 
^^^     Os  CALOIK,  dislocfttion  of,  714 

V                                    r»irart,3S9              ■ 

ruiK  '.      -                       ^0                           ^^^^H 

H^                   fracture  of,  641 

pAii'>|>)itli'iti)iitts  S33                                    ^^^H 

■             Oaoillntion,  15S 

iif:ta;t3tic,  979                                       ^^^H 

H            Os  magnum,  dial&'atinn  of.  683 

Panum,   nrnnsfuaion  of  dcAbrtnatca  blo«i,   V 

^fc^^     Osaifjing  sarcoma,  1043,  1076 

H 

^^^^   Oateitia  {hirriov,  »  bono;  itis,  denoting  in- 

Papilloma,  1031.  1033                                          ^1 

^^^P       flammation),  itynbilitic,  1156 

^^^^    Ost«oiii  {i^rior,  a  twne;  fftor,  form)  sarcoma, 

■^              1042.  1076 

H            OstooniA  {i<rriov,   a   Imne  ;  om<t,    denoting 

pApulur  »>-p)itiidc.  1  tjo,  1 148                             ■ 

pHiini>Iiir<i  thrrmo-caatary,  334,  431  lOtL    ^| 

toSs                                                               ■ 

pAiiALVRia,   from  laoantioa  ol"  brain,  75V    ^1 

H                ttunonr!,  1025 

75^  757                                            '     ■ 

^^^    Osteomyciitia,  wptic,  77,  562 

faaal,  m  756,  759                                      ■ 
of  hand,  59J                                                ^1 

^^^L  Oiteo-mwuiiH  1105 

^^^^^^^^^^^^^        IXDEX,           ^^^^^^^^^^^^^B 

H        pARAtTBIR— a>»<m«ffri. 

Pcriotlitis  (/jrriorfoii^^^s,   denoting  in*          ^M 

■               from  iiiJQrv  of  spinal  conl,  802— &)6 

flnmnmlioo),  riyjiliilitir.  II57                                    ^H 

^1              in  spinal  ii^aries,  798 

Peritonitis   (jiTiO'iuum  ;  i/tj.  denoting  in-           ^M 

■              fram  fnictare  of  the  spine,  807,  SoS 

lliimnmtion),  erysipelatous,  960                      ^H 

^m            from  ipnin  of  the  spinal  colainu,  jSt^ 

trouiuatic,  890                                            ^^^H 

H              syphilitic,  1163 

diffusn,  890                                           ^^^H 

H       Paral^ic  (lialocatious,  655 

localized,  890                                        ^^H 

H       Panuites,  iSz.  [015 

IrtMitment  of,  892                                   ^^^1 

H       Panudtio  rysU,  1014 

Peroneal  artery.     Sre  Artery.                                     ^M 

^ft                     treatment  of,  1016 

Peroneus  longun,  displacement  of  tendon  ol,           ^H 

^M           fnngi,  179,  1S2 

503                                                            H 

^m            protozoa  in  wlU  of  carciuonui,  1056 
H       Parchment  induratioo,  1 126 

Petit,  arrest  of  orteriAl  bnmorrhage,  413          ^^H 

operation  by  double  inoisiou,  59                 ^^^H 

^m      Par^,     Ambroise,     examination  of  gnu&hot 

screw  tounii^iuot,  45                                   ^^^| 

■                  wountU,  544,  354,  364 

Petrie,  foreign  boily  in  larynx.  836                          ^H 

■              Ugatnrv  of  Arteries,  59,  428 

PuAOEDANA  (^Tirfu^,  lo  eat,  dcvoar),  gin-         ^M 

^        Pftrenchymatouk  iuHaHiniiitioa,  189 

greuons,  I  no,  1129                                 ^^^H 

Parker,   Langstoii,  mei-cnrial  fumij^tion  in 

sloughing.  932                                           ^^H 
causes  of,  933                                        ^^H 

syphiliB,  1145 
H       Parker.   Hiuhton,  suhspinoiu  diiilDcatiou  of 

H                      humenui,  665 

local  signs  of,  932                               ^^^H 

H                  aubmarillar}'  ceUtilitiA,  956 

pathological  anatomy  of,  933              ^^^^H 

H      Parkes,  air  of  crow(i<.>U  bnildinf^s,  9—1 1 ,  92 

treatment,  934,  935,  936                     ^^H 

H      Paronychia  c«]lnlo8a,  961 

Phagedienic  chsticre,  iiio.  1139                         ^^^H 

■             osMon,  961 

tmtmeut  oC  1114,  1115                                  ^H 

■              tvndinosn.  962 

Phagocytes,  164,  165,  169.  170.  sSS,  931         _^^H 

H              ungnali^,  960 

H       Parotid  iliu-t,  wound  of,  816 

Phagocytoats  164,  165                                     ^^H 
PWangei^  dislocatioux  between,  685                ^^^H 

H       Parrot,  bones  in  hereditary  fi}'philis,  1169, 

Phor^'ngotomy  {^dpuy^,  the  pharyni ;  t^fum,          ^H 

H          i>70 

I  cut),  845                                                               ^M 

H       Paaaot,  roicrot^occim  rerrni,  244 

PlIARTNX,  loreigii  bodies  in.  844                        ^^^M 

H      Prfsttmr,  inoculation  of  tbobaciilasaDthracia, 

injoriea  of,  825,  844                                  ^^^H 

^ft                383 

scalds  of,  837                                                ^^^H 

^m            inoouhtion  of  \*ini9  of  imbiw,  377—379 

■yphilitiL-  <lt<<ciLHi'  of.  1151.  1153               ^^^H 

^m             living  nrgnnisnis  in  tlie  atmosplivn.',  8, 

Phelps,  wound  of  ilionicic  duct,  S69                 ^^^H 
rhillips,  SL-rofula  in  early  life,  1005                         ^H 

■  II,  179.  18c 

■  micrococci  in  ooils,  919 

Phimosis  with  chancre,  treatment  nf,  1 1 14              ^H 

H      Patella,  dislocation  oi;  705 

PhleguionoDS  {^Xry/uUw*,    1  am  ht«tod   or           ^H 

H              fractnr«  of,  625 

iiittomedj  abti^^«s,  252                                  ^H 

H               necrosis  of,  632 

er5-sipelR»,  928, 939,  94«.  950                      ^^M 

■       Pathofionio  funri,  179,  1S3,  185 
H       Pathological  tlialocatibu,  643 

ofheAii,  956                                           ^^^H 

inflammatiun,  189                                           ^^^^| 

■       Paul,  method  of  intodtinal  suture,  887,  SSS 

Pho!4{>hiinu)  {toiatiuing,  a  prtHliMpaniug  CAOM    ^^^H 

H              splints  for  componnd  fracture,  560 

of  mHammation.  174                                        ^^^^| 

H       PeUetan,  axilUrv  nneurisra,  477 

Photophobia  frrjT>                   '"7)799                 ^^^| 

H      PeUiJExari.  iuoculatiou  of  syphilis,  1121 

Phreuic  nerve,                                                      ^^^^H 

■       Pklvi-*,  (iislocation  of,  686 

Physical  causes  ot  ntiuniinmtian,  176                 ^^^H 

H              fructure  of,  604 

of  shock.  303                             ^^^H 

H              iigories  of  viscera  of,  893 

Phj-sick  and  Lcrert,  wirt  ligatares,  438           ^^^H 

H       Pelvis  of  kidney,  rupture  of,  S74 

Piragoff's  sdministmtiou  of  ether  by  th«          ^H 

■       PK5its  chancres  on,  1 11 1,  li 27 

rectum,  2$                                                     ^H 

H              wounds  of,  895 

ampuutionof  foot,  113,  121,  123,  124,           ^1 

H      Pepper,  hwrnorrhage  after  ecarlet  fever,  367 
^^L    ^rchloride  of  iron  as  a  hmnostatic,  431 
^^P^Khloride  of  mercury  aaaa  antiseptic,  179, 

125                                     M 

mortality  in,  126                                  ^^^H 

stump  iiltiT,                                           ^^^H 

H^              ao8,  209,  323,  329.  35^  4S».  5»4 
^m            in  treatmoui  of  chancre.  1114,  J 115 

Pisiform  Imutt,  difcloL-atiou  of,  6S2                      ^^^^| 

Plasma  cells,  1087                                                ^^^H 

H             in  treatment  of  spinal  injury,  802 

Ploaters,  320                                                     ^^^H 

■              ill    treatmotit  of  syphiliH,    1 143.    1 144* 

Plaster  of  Paris  iKindsgH,  539.  ^S|.  629             ^^^B 

■                  1150.  1151,  1152^  1153.  1156,  1165 

Bavarian  nvtli'Ml  uf  npplyiutf.  541             ^^^H 

^k    £iNW>>(^"  '"  ununited  frsL-tiirv,  s6<> 
^V  Mpil'WDl'UtAtion  in  giuishot  wounds,  ^64 

Croft's  melli-  '                         ^ji                   ^^^H 
NcudOifor't  '                          .ii;^  540               ^^1 

^F    Fsriwwlinni.  w..tmd«  of,  86g 

plastic    (rXitftfv,                                        194,     ^^^H 

H       Peri  •'hund  rums,  1024 

287,  291,  316,  416                                 ^^^H 

H       PeriuiQtnu.  Iscemtiun  of.  899 

PUatic  u|wniUniift  mi                    1   ri<,-atrices,    ^^^H 

^M              operation  for  rupttuv  oi;  899 

^^H 

^B    Periosteal  whitlow.  961 

on                                                        ^^^H 

^M     Poriostoam,  bruising  of.  $07 

Playette.  case*  of  rAricosc  oneuriam,  475          ^^^1 

^^^^^s^^^^^^^'               ^^^^^^^^^^^B 

^m               Pi.RimA,  nrcnmulation  of  air  in,  854 

Psfiuim«jma  t^^«>*  aoikd).  IO45              ^^^^1 

^m                      extravasation  of  blood  into,  852,  85S1 

P-p\idnr(hptsLs  565                                      "  *-3^B 

■                           m 

?.toU(Ifjl»nnil\MH.    in    sprain    o£    Xhm  9fktM^^ 

^m              Pleariay-  in  woand  of  uhcst,  S56 

column,  789 

^B               PlearDstliotoutw,  993 

syphilitic,  in  infanta.  1170 
,    p8orift5iA,  t<>^>hilitic,  1130,  1147                      H 

^H              Plezifonn  angii>iua,  1028 

^H                                uptiroina,  losS 

of  tougup,  ii^a                                            ^1 

^H                                  <wivn)iiA,  1044 

Pt/mmines,    ■      ■  '     *  ',       ;  1  r«4aet&aa,  179     H 

^H              Pnou mo-bacillus  of  Fht'dlSudcr,  244 

Pubic  di«ln.                              MM9. 66lw  7M        H 

^H               Pneumoi^le    (wc^^urr,    the   lung  ;    k^%    b 

Kyni]ili>  -...             «..■'..  i>f,  6S6          ^^^H 

^H                 tumonr),  S64 

Pi'drnha,  ihaniTO  of,  1111                      ^^^H 

^^^^       PxirHONiA,  congestive,  80 

erv^ipela*  of,  958                                  ^^^H 

^^^h              in  ont  throat,  828 

Puff- adder,  bitf  of,  368                             ^^^M 

^^^^f              from  foreign  bodies,  833 

Pulpy  gtLiigruiie,  932                                    ^^^^H 

^^^i                    tniumatic,  855 

Punctured  fnu  tun<  of  hIcuII.  733             ^^^^| 

^H              Pneumothorax    (irvtvua,   wind  ;    Bt^pM*   the 

trephiniug  for,  741                     ^^^^| 

B                         chcHt),  854 

340                                        ^^^^M 

^H                     treatment  of,  864 

^^^^M 

^H              Pointing  of  ab^cfSdM,  252 

^^^^H 

^H            PoiAODcd  wounds,  367 

tr^aimcnt,  341                          ^^^^| 

^H              Poisons,  morbid,  caiuing  ioflammAtioo,  174 

Punctures       iuttnmmntioD,  3l6              ^^^^| 

^H              Poland,  mortality  from  tctanns,  991,  993 

PurgattvpH  in  acute  iullanuxuition,  2ao    ^^^H 

^H              Pollurd,  upcmtioii  for  dinlocati'm  of  patella, 

Purulent  defH>KitJ4,  97S                                         ^^^ 

■                          706 

catdrrh.  236                                          ^^^H 

^H                      tn*utntfnt  of  fnictnre  of  huraonis  591 

exudation  or  AecrvtioD,  252              ^^^^H 

^H              PoUender,  barillu&  authrHLis  in  malignant 

Prs.cEU.s  171,  241,  941                         ^^^H 

^H                  Tiastulo,  382 

^H              Pollock,  rDduction  of  old  dislocation  of  jaw. 

Pus,  churiiutprs  of,  240                              ^^^^H 

dtA>ciiuM.t  t>r.  242                                   ^^^^H 

■                 659 

fonitation  of.  248                              ^^^H 

^1              Polypna,  1026,  1033 

^^^H 

^H             Poore,  dialocation  of  scapalo,  662 

tuicroBcopio  ohaneien  ol^  Z41,  253  ^^^B 

^m                    traumatic  uvuritis,  497 

S^e  Suppuration                                    ^H 
PiiHtular  Kvphiiide.  1131.  1148                 ^^^M 

^H              Pod-mortem  wound*,  387 

^H              Potdftsi  fusa  ill  mbien,  377 

PuHtiilc,  muli^^nant.  3&                          ^^^H 

^H              PotnsMiiira  pennanganatu  as  an  antiseptic. 

syphilitic.  Il4>$                                    ^^^H 

^H 

Putivi'iiction.  clirmicnl  iitxxlacta  oC  ty^  tf^^H 
179.  180.  181,  182,  195.  927                ■ 

^^^      Pott'a  (Pertiival)  fracture,  636.  710 

^^^H                     badljr  set,  564,  640 

ctlrctJi  uf,    185.   927                                                            ^1 

^^^^P              puffy  tumour,  775 

gt'rtn  theury  of.  2                                           ^H 

^^^^              symptoms  ot   intracranial  mippnration, 

inftu^ti^ ■—■■-  *'-■■■■    027                      ^M 

■ 

prevei)  1 1                              Anti«r*pti'V        ^^ 

^H              ronchet,  otarcb-gmuules  in  duitt,  8 

Putrescent    -                         .    uounds  nt^^^^l 

^M            Poultices,  31  q.  232 

with,  J87                                         fll^l 

^m            Powell  and  liodlee,  case  of  actinoniycoKis 

Putrid  soir  throat,  958                               ^^^^| 

^M                1105,  1 106 

annua]  matter,  3S8                               ^^^H 

^M               Power,  ttatutics  uf  ununited  fractures,  567 

Pr.EMiA  {wvof,  piu;  «XMa,   Uood),  928,  96^     H 

^^^^       Pregnancy,   influence  on  union  of  fracture. 

.^H 

^B         566 

^^^^M 

^^^^B      PrcHsnre,  cauAe  of  rnntUHion,  31 1 

bl'KHt-]MiiHoning  in,  981,  984            ^^^^| 

^^^H             in  aneurism.     Sec  CumpresDion 

«  cause  of  deatb  after  mipntoliua,  ftb 

^^^H             in  cancer,  107S 

8;                                                        _^ 

^^^H               iunamniatiou,  acute,  218 

aft                  <     16.975                     ■ 

^^^^H                        chronic,  235 

'23                              ^M 

^^^^L               htemorrbage,  45,  423 
^^^^H^          siiiuseH,  2&8 

^^^^1 

^^^^M 

^^^^imsRuro-etfAcU  of  absreaa,  256 

^^^H 

^V             Primary  mthesion,  286 

lUaguoMs  987                                         ^^^H 

^H             Primary  artorirtl  lueinorrhage,  principles  of 

from  ajrtf,  0.H7                               ^^^^H 

^B                 trrstmi-ut  of,  449.  450 

^^^^B 

^M             Primary  and  wcondaiy  amputations,  57,  89   , 

*r\>u                                                 ^M 

^M             Primary  bubo,  1117 

onlinarv'  iurgi<!mA  iaAaaaaMfj^  ^H 

^H                      >y]>hiliA,  1120,  1125 

frvw'ftod  t3rpM4lir««r,4«7  ■ 

^H              Projci- tiles,  URturt!  and  force  of  in  gonshnt 

embolir,  985                                      ^^^H 

^H                 woundfi.  344 

eml^lisni  iu,  968                                 ^^^^H 

^M            Proliferotm  ( jnvttMt  a  iirogony  ;  /era,  I  bear) 

ex]H<rimeiit«i  mtvatipUtau  on^  9H^^^^| 

H                cystN  1012 

idiopathic,  986                                   ^^^^^| 

^^            Protective  proteids,  931 

in  iujniipi  of  head«  776                      ^^^^| 
joints  alfectMi  In.  983                        ^^^1 

^^^H^iggMd  caUus,  $27,  $39 

^^^^^^^^^^^^^                ^^^^^^^^^i^^^B 

H      Ptjeui  A— miUi »  ufd. 

Rfwiufl  abdominis  mmtcU.  Uforation  of,  505           ^M 

H             tnu*it)«»copic  orgAnUnu  in  tlMHM  Mid 

Itecorrent  fibroid  titnioar«,  lojS                              ^H 

^L                 orguitt  in,  983 

dislocationa,  655                                           ^^^H 

^H            mixed  fonns  of,  Aud  sopticxnuA,  9S6 

hAmorrbage,  453                                       ^^^H 

H             pathology  of.  tjH^ 

Keduew  iu  acute  inflamonation,  189                  ^^^H 

^M           pb^noniviift  ur,  975 

in  cImiuiL'  intUmm«tion.  238                     ^^^H 

^B           poKt.wiirUvi  Mppcanmoes  in,  9S0 

iUdoetiuu  of  dislix-ation,  647                              ^^^H 

of  fmctuiT,  533.  577                                     ^^^M 

^M            porulent  dcpodu  in,  978 

ronipouml  frai-ture,  557                            ^^^^H 

^M             symptomi,  975 

Rey^enitian  ut  divided  uen-oa,  49a                    ^^^H 
Refuaold,    conatiluenU    of    bii:hIorida    of  ^^^H 

^M            tetnp«mtarv  iu,  976.  977 

^M            tliromboaiii  iu,  984 

methylene,  31                                                    ^^^H 

■            Ueatmenl,  9S7,  988 

Reid,  relations  of  root  origin*  of  the  spina           ^M 

■            umbUiciO,  986 

nerves  to  ibu  npints  of  tiie  Ti-rtebm-,  793     ^^^H 

^M             variutiefl  of,  9S5 

Remote  effectA  of  uijnry,  310                              ^^^^| 

■      Pyiemic  abMew,  353,  978 

of  major  opemliuus,  56                     ^^^H 

■      Pyogenic    (wvw.   ]<n%  -,    ->*r*i«,    1    |irodace) 

Rei«ir,  proceas  of,  2S5,  291,  316,  565               ^^^H 
of  Dicers,  373                                                       "^H 

■                  couutei-iintAiiUH,  333 

■               orgiinisn.s,  ^47,  974 

Sf€  tilan  the  v»ritiiu  tiunoaand  organs     ^^^H 

■             zoue,  240 

RoMOtion.     See  Kxciaiuu                                  ^^^H 

■       Pyrexia  (v^,  fire  ;  Hu,  a  holding),  193 

Respiration,  artiiicifll,  490,  840                           ^^^H 

^M 

affected  in  hydnipliobia,  374                       ^^^H 
pruduot!>  of,  9.  186                                    ^^^H 

H 

H      QVADBICETS  cztenior  of  thigli,  mjituir  of, 

Rest,  in  inflammation.  173,  214                         ^^^B 

■          504 

in  spinal  injuries.  Soi,  802                                ^H 

■      Quincke,  wound  of  thoracic  duct,  8A9 

in  auhcutAnroiiR  wouudN  315.  321,  337             ^M 

RoteutiuD-ryKU,  icx>5,  1006                                          ^M 

Ur'timi,  df-taehniont  uf  the,  820                                 ^H 

V      Babies,  370 

Kflniction  of  dividi'd  arti:rir»t  4>4                            ^| 

H               abA«*n»:*  of,  in  Central  Africa,  371 

KfVcrdiu's  ])rocc!««  uf  akin-granin>;,  376                   ^H 

■                                    Bark,  37  s 

Heyher,    antisrptio     treatment  uf  KUUHltot           ^H 

^m            in  th«  tlog,  371 

woundu,  356,  361,  362                                            ^H 

■            in  man,  372 

UbiiUlomyoma,  1037                                            ^^^^| 

^m            Uuratiuu,  375 

Klii-uniutiV  inAammatioii,  1S8                           ^^^| 

^B             nature  of  ihr  virns,  373 

Klieuiuatisnt.  disgnoais  £rora  pyemia,  987        ^^^H 

a  predispocinK  cause  of  inmunnwtiun,  337          ^H 

Riba,  fractorea  of,  848—851                                       ^H 

■             pro^'nosis  nnd  pathology,  375 

B               tn^atuieut,  376 — 3S0 

TUcciuoft«  u<tcnoHiDta.  1035 

Richardaon,  Lellowft  for  artificial  rtwpinatioiw  ^^^M 

Kiick*aiul-piniun  cplint,  638 

^H 

KaduU  arwry.     •V'<-  Arterv,  nMlial 
JUpltra,  diftlociitiun  of,  676.  677,  6Sa 

bicbbiride  of  methylene    aa    an  aiMM-    ^^^H 

thctic,  31                                                          ^H 

fk«ctnn*a  of,  59S 

ether-spniy  apparatns,  325                           ^^^M 

H             myeIoi<l  tumour  of,  1041 

fonign  bodies  in  oeaophaj^s  846              ^^^H 

H      Railway  cwllisioni,  injuria  of  tlia  spine  in, 

Riekets,  n  f^U4#  of  fractDff,  519                        ^^^^| 

■                .  757*  793.  794 

RitOM                                            1135                  ^^^H 

^B             disluctitiun  of  cervical  rertelira,  833 

:-nUIK.   1122                     ^M 

^V              ribs  fnicturtHl  in,  849 

„■  <                               iilio  f.rlUA.  1134            ^M 

■      Kanby,  Bniimution  in  i^ntthot  wonnUc*  364 

on  iu>-                                 1107. 1108              ^M 

vinii                                                           ^^^^B 

ntreoaia,  1106 
RatUunakr*  bit«,  368 

Kidrr's  sjtrnin.  505                                               ^^^H 

Ki*ld.  di«M!cting.j>urter's  wut,  3S9                   ^^^H 

Rattone.  infective  nature  of  ttUnus  080 
Kamtot),  nnipuUtion  by  tlir  llap-utalhovL  ^ 

Ritic  buUrtit.  346                                                         ^M 

KiiEt^r,  197                                                                     ^M 

Kay  fun^o^A.  1 104 

Ri]li»<t  and  Bartlxj:,   mortality  in  caacnia    ^^^M 

KaynMd,    rare  fonu  of   >ymnii>triad  yut* 

oris,  934                                                             ^^^1 

gwaa,  907.  908  (■«  150* 

Ringrr,  temtwntuTv  charta  in  pyasnla,  976,    ^^^H 

Raynaud*  ili^aae,  (n»Unent  ol,  917 

977                                                                ^1 

R«actioii  in  biirna,  395 

troatmont  of  boil^  930                                  ^^^M 

in  nliiK-k.  303 

of  acrvfnlouB  glanda.  tioi                   ^^^H 

Reactionary  hirmorriiaip;,  453 

Riant  sardouiftiJi.  993                                           ^^^^| 

foTcr,  306 

Rivalu,   ouibrvak    of   Taecuio>«ypbi1is  at.     ^^H 

Rabreaking  tMn««,  563 

>'^3                                         .    ..                       S 

R^iiii.  c  .  MiMprHMion  in  o«nc«r,  107S 

RnlM-rt.  w»'-"-  .1,^  l..f,nr  from  skull,  739         ^^^M 

R« '  '                  «,  vou.  formation  of  iwa,  340 

RutxTis                                     144                        ^^^H 

Rr.  1                  .41,68.69 

RulMW'h,  M'l                             '    itur,  40                   ^^^^1 

K      Keauiii,  luiiitiniitratiou  of  othar  by  tho,  35 

iufnreuoua  uijefiuou  uf  saline  aolotloo*           ^H 

H             foreiim  l>odio»  in,  898 
■          mJuhtioAfiocUoiiaoC  1155 

411                                            ^M 

trvaimrnt  of  fra«tvf«4  patalln.  631           ^^H 

I                  I2IO                    ^^^^W                                                             ^^^^^^^^^^^H 

^^^_       Kodent  cancir,  1049 

Sarc-oma — nmtiti  («//.                        ^^^^^^H 

^^^^B      Rose,  ceplialic  toUnos,  994 

cliondri  Tying.  1042                             ^^^^H 

^^^H             non-uiercurial    treatmeut    ot    syphilis, 

enc»-phttluia,  1037                               ^^^^| 

^^^f     BoMubnch,  inwulatioD  of  tetauas,  990 

faseiculatetl,  1038                               ^^^^| 

giant-ctdled,  1040                               ^^^H 

^^^^^              organiatnB  in  sappnratinu.  242 

gntuulation-,  1037                                 ^^^^| 

^1             Romola,  f*vphilitiv,  1130,  1147 

^H             Rotatory  di>4plAi.'4>mcnt  in  fmctnro,  524 

^H             RoiiDd-ceUcd  sarcoma,  Urge,  1043 

melanotic,  1044                                  ^^^H 

mixed,  1046                                      ^^^^H 

myeloid.  1040.  1041                            ^^^H 

^^^                      small,  1037 

oteifying  and  osteoid.  1042                 ^^^H 
oval-celled,  1040                                  ^^^H 

^^^H     Boaae,  dosure  of  ruptnred  {Miiinscum,  S99 

^^^^f      RoosmI,  transjfasion  of  bIuo<l«  412 

pluxlfuriu,  1044                                    ^^^^1 
round- L-elK'd,  lar^'.  1043                     ^^^H 

^^^^       Ronx,  luxation  of  the  sixth  and  sevonth  cer- 

^H                         viiJil  vurtebne.  S13 

HmatU  1037                                   ^^^1 

^H                     secondary  Amputation  At  liip-joint,  146 

spindle-celliHl.  lojS                            ^^^H 

^B             Rubbing  in  chronic  inflanimation,  231 

vanetie.t  of,  1037                                 ^^^^H 

^H             Riihofoeif'ntSf  232 

Sarcoinntoua  blood-i  yMt»,  1045                  ^^^H 

^H            Raffor.  bitt'A  of  mhld  aniirnUft,  372 

Sark,  absence  of  hydroidi-^bia  in,  571            ^H 
Sarsaparilla  in  tuU'roulokis,  not                     ^M 

^H                     migration  of  luucorytes.  247 

^H                     panuitic  protozoa  in  cells  of  carcinomii, 

in  >yphtlLs  1147                                          ^M 

■                         1056,  1057 

Suyre's  ireHtniout  of  fractureil  ctandt.  58^    ^M 

^1              Rupia,  syphilitic,  1148 

Saw,  amputating,  72                                 ^^^^H 

^M            RuKiUKK  of  abdominal  Tiscani,  S71,  S77 

npplientinn  of.  71                                ^^^^H 
Hcy\  738,  739r  7^3                        ^^^H 

^^^^              ftrtories  407,  674 

^^^H              blvlder.  892  {ttee  871) 

Scabbing,  385                                            ^^^H 

^^^B             hoHrt,  868 

union  by,  293                                     ^^^^| 

^^^H            intestines,  S74,  S77 

Scalds,  393.     See  Bums                           ^^^H 

^^H            kidneys,  873  {tc  889) 

of  znouth  and  thrunt,  837                    ^^^^| 

^^H            lii-er,  872,  S77 

Scalp,  cnntuitinn  of,  715                          ^^^H 

^^H            lung.  S52 

cystic  tuniuur  of,  1008                        ^^^^| 

^^^H            niUHcie^  and  tendons,  502 

diffusa  ccllulitiA,  717,  730                  ^^^H 

^^^H             a^opha^^s.  844 

extravasation  under,  715                   ^^^H 

^^^^H              poKtrrior  crucial  ligament,  709 

injurio  of,  715                                    ^^^H 

^^H             spleen.  873.  S77 

wouuds        716                                   ^^^^1 

^^^H             Btomai'li,  874,  S77 

coiu  plications,  717                     ^^^^H 

^^^H            nreter,  874 

trealtiK'nt,                                      ^^^H 

Scal]>els  for  amputating,  7a                      ^^^^H 

for  inci^inuit,  42                                 ^^^^| 

Scai'uoiu  EiuNK,  dislocation  of,  714        ^^^H 

^^^^      Saccharin  R  diadbtim  a  prediiipmiuig  cause 

uf,  642                                 ^^^^H 

^^^K                of  inflammation,  174 

Scapula,  dislocation  of,  663                  ^^^^| 

^^^^f              in  coitvs  requiring  operation,  6 

fraotures  of,  584.  585                         ^^^H 

^^^^               from  injury  of  the  bnin,  762 

.Scar.     Sre  Cicatnx                                    ^^^H 

^H              Sacro-iliac  iirticuUtiou,  dislocation  of,  686 

Scariiiiationa  in  infUmmattou.  siA          ^^^H 

^^^^a       Sacrum,  fmrtnrf-  nf,  606 

Scliede,   .Max,  catgut  ligutimcft,  440          ^^^^ 

^^^B      Sal  olembroth  m  an  iintiReptin,  209,  330 

perchloiidc  of  mercnrv  di-RSsitig,  339, 

^^^V      Salicylic  mid  as  au  antiseptic,  207,  398 

330.  440 

^m                    collodion     in     treatment     of    warty 

statistics  of  amputaUons,  53,  91,   ia&, 

H                         grnwths  1033,  II 19 

131.  135.  139.  147 

^1                      wool,  jute,  nntl  ailk  dreading.  307.  330 

Schonerlcu.  cidtivution  of  bariUus  txxtm  eui- 

^M             Saline  iwjlntion  for  tranNrnsion.  412 

cerous  tumuurs,  io0 

^H                       for  inti-nial  h.TniDiTbnge,  877 

Schiwrnycei'    ■      '^     I  thnvi?.  nnd  iilcfi,  a 

^1              Salivar)-  fistula,  S16 

fungus)  iii                   11,  178 

^M             Salter'^*  Hwing  box,  634.  635,  640 

Schtlti,  haril. ^...mlcrv  3S6                      ^^ 

^m             Saxiderson,  L>r.  Uurdou,  detinilion  of  inHam- 

Sciatic  oerve,  otn-tchtug  of,  49S.  499              ^M 

^H                         mation,  155 

SciicHBVs  {okI^{>o%,  a  hanl  ifWidting/.  1063       ■ 

^H                     symptomH  of  rabies  in  the  dog,  371 

cells  of,  1065,  1066                                     ■ 

^H             Saoda,  section  of  bmcliiol  plexus,  4^ 

cbarDcters,  1063                                      ^H 

^H                    treatment  of  rupture  of  quadruwpa  ex- 
^M                         tensor  of  lliigh,  505 

diagnoaia,  1069                               ^^^^H 

secondar}'  doposita  from,  1064        ^^^^H 

^^^_       8u|filineons  cysta,  loto 

simcture,  1065                                ^^^^^ 

^^^^H      Sanioits  pUH,  241 

Sclerosis,  325                                          ^^^^| 

^^^H      Saprwtntn.  So,  927,  971 

vyphililic,  1157                                  ^^^H 

^^^H      Saprophytes  179,  249 

Scriba,  fat-vmboHftin.  543                       ^^^^| 

^^^1       Sakcoua  itrdfi,  He-ttb).  103; 

SciioFVLA  [*cro/a,  a  mwi,  109^               9^^| 
a  predisposing  cause  of  InfiamiOiM^^I 

^^^H            a  raiiM  of  siwutancous  (racttnr,  530 

^^^H              nlbuininout.  1040 

174.  337                                             ■ 

^^^H             alveolar,  1043 

catiirrhnl  intUmmationa,  Iti95        -^^^M 

^^^^^^^^^^^                     ^^^^^^^^^^^^1 

ScJbOTITLX—confinueil. 

Se[itic  infection,  80,  938,  965.  973                    ^^H 

otnses  of,  1095 

diagnodis,  974                                                ^^H 

hygitruic  rules  to  be  olwencd  in  treat- 

jHMt-mviicin  appeotrauccs  in,  974                  ^^^H 

mt-nt,  1099 

prognmia,  974                                                ^^H 

o|t«rutionit  iu,  1103 

symptoms,  974                                            ^^^H 

trefttment,  1099,  1102 

treatment,  974                                               ^^^H 

Virchow's  detinition  of,  227 

Septic  branch opnenmonia,  S28                        ^^^H 

Scrofnloni  dintheflia,  1095,  1096,  1097 

iutlamuiiiuou  from  fracture,  560                 ^^^H 

a  pnniUposuig  cauae  of  inttAtumntion, 

ORtLomyelitia,  77,  562                                  ^^^H 

227 

trnumslic  fever,  1 95,  307  {uf  927)              ^^^H 

caase  of,  1097 

Septic  fungi,  179                                                         ^H 

■igna  of,  1096 

SeJ'tic  matter,  diseases  ahsiog  from  abaorp*     ^^^M 

teinpemment,  1096 

of,  926                                                ^^^H 

scrotulous  otoiTboea,  1095 

poisoning.  965,  971                                     ^^H 

ScftOTUV,  CAiicer  of,  1054 

diagnosis  from  pyeemia,  987                        ^H 

erysipelas  of,  957 

treatmcDt,  973                                           ^| 

innamnifttory  -i*Jama  ot,  957 

Septio  riruB,  symptoms  produced  by,  3SS,            ^H 

Seat  of  oinpautioiw,  influenco  ou  mortality, 

3^                                                                         ■ 

86 

Septicemia  {iH}s»,  I  putrefy  ;  aWi  hloo<l),            ^1 

Sebaceous  tumours,  1008 

965,  971.     See  ryu!uiiA                                     ^M 

diaguoeia  of,  from  aliaccss,  1008 

a  cause  of  doJilh  nfter  oiKrations,  16,  S^            ^H 

SscoNOATtT  abaoesMS,  97S,  9S1 

^fl 

adhtrsion,  398 

caoan  of,  970                                             ^^^H 

^^^B  amputation,  S8.  Sg.  562 

diagnosis,  973                                             ^^H 

^^^»           sUlUlics  of.  365 

prognosis,  973                                            ^^^M 

^F          carcittoinatoiis  growths,  1049,  lo6(X    Set 

symptoms,  971                                           ^^^H 

^M              Caxcer 

treatment,  973                                              ^^^H 

^m           efTt-fits  of  head  injuries,  780 

Stepbutt  of  nose,  fracture  of,  573                         ^^^H 

^1            hvar,  306 

Seqneatration  dermoids,  1013                           ^^^H 

H            hwmonhage,  79,  453.     See  Htvnionhngi} 

Serooa  cysts,  loio                                                ^^^H 

■            aypliilis,  1120,  1130.     .SIm  Syphilis 

Serous  membranes,  ei^»ipelaa  of,  960                ^^^H 

■     Secretions,  puruleut,  252 

inHanunntion  of,  m  jiywmia,  981                 ^^^H 

■            to  be  set  free  in  acfite  inAanimatiou, 

Serpiginous  noro.  nil                                    ^^^H 

■               220 

Seton  in  chronic  inlUmmation,  233                  ^^^H 

H             of  wounds,  free  exit  of.  321 

Seutin's  pliers,  537                                                       ^M 

■  StfdiUot,  reductioa  of  old  dislocations,  650, 

■  rapturp  of  muaelas  and  tendona,  502 

treatment  of  fractnre  by  slan:hed  baud-     ^^M 

«fie.  537.  538       ,       .                            ^^M 

SeX|  inllucncc  of,  un  dulocattona,  044               ^^^H 

^     Seguin,  excuiiou  of  cords  of  brachial  ptaxos, 

cancer,  1054                                           ^^^H 

497 

frai'tunss,  519                                         ^^^H 

Selmi,  alkaloidiil  nature  of  ptonuiinvs,  966 

sytthilLs  Iij6                                        ^^^H 
tnbercaloaia,  1097                               ^^^H 

Semilunar  bono,  dislocation  of,  682 

cartilagL',  displacement  of,  70S 

Sharp  spoon  in  abscias,  265                             ^^^| 

K      Semi-mnli»;nant  tumours,  999 

Sharpe,  ligstun-  of  arteries,  428                          ^^^H 
Shatlock.  axperimental  tmnsmlssioD  of  cai^    ^^^H 

H     8eiiftlel>ei^  changcti  in  tinsne  in  inflamnu- 

■         tioD,  166,  167,  290 

dnoma,  1056,  1057                                         ^^^H 

■     Senile  gangrene,  904.     See  GanKrano 

Shells,  ixu'arios  from,  348                                      ^H 

■              teno-synnyitis,  964 

Sherrbigton.  derelopmout  of  now  oounn-tiro            ^H 

tu^>ercuIo«ia,  1098 

tissiii',  290                                                      ^1 

Scon,  gausltot  wounds,  878 

pkagiiryteif  in  tnunuatic  tiiAammation,      ^^^H 

uiethoil  for  detecting  wounds  of  stomach 
and  intestines.  S8[.  8S2 

170                                                         ^^^1 

Shippeu.  amputation  at  hip-joUt,  I46             ^^^^1 

metliod  of  inteatinal  suture,  888 

suocK,  300                                                    ^^^H 

SaustioD,  affeotad  in  spinal  ityurioa,  796 

anmtbetics  ia,  56                                      ^^^^| 

modified  by  inflamraatiou,  190 

caosffft,  303                                                    ^^^1 

Scoaea,  special,  affuclad  in  s|»iiwl  tnjarios, 

coliiir>M  or  i«irptd,  301                                  ^^^^1 

SeoSlbaity,     axocsalro,     in     hylrophobia. 

ervlbitic,  304                                                 ^^^H 
diagnosis  304                                             ^^H 

moiiincaUou  of,  in  acul*s  inlUmmation, 

in  guiubut  wounds,  305,  366                      ^^^^H 
inSucnce    on    mortality  aftaf   amputa-     ^^^H 

190 

Uoni.  79.  Si*  8^  ^  3/^S                ^^M 

SepantMNi,  Um  of.  iu  gui^pwiVi  910 

oticniiouA,                                           ^^^H 
opeiation  during,  305                                 ^^^H 

Sepria  In  mf^  nMa,  179.  966 

^^AantiA  iflssasa,  affsola  of  emaBationn  of,  13 

patholo^,  302                                           ^^^^1 

^^^K  a  cauMS  of  ileath  aftur  opevationa,  80 

prarention  of;  305                                     ^^^^H 

^^^^L  iuUuanea    on    uonaUty  altar  ampntA" 

symptoois,  301                                           ^^^H 

^^H    ttoas,  79-92 

tnatnant,  304                                        ,^^^H 

INDEX, 


Shock — continniuL 

witli  canlinc  inhibition,  300 
%vith  Pxcitemcut,  304 
n-ith  e.xhnu!ttion  of  nervous  contitAi  301 
Sliot,  injuries  by,  344 
SuovLUKR- JOINT,  amputAtlou  tt,  106— 112 
results  of,  112 
tiUlocationsof,  662 
fracture»  uvar,  584 
giinHhot  AVoniidH  ol',  362,  363 
nipture  ofniH.'U'loH  or  tendonn  of,  506 
Sihify.  herwliUrincRsof  CATioer,  1052 
Sight  affected  iu  fmelures  of  the  skull,  741 
iu  uoii-]H'iietmtiiiK  wouiitU  of  tho 

oyt^lull,  822 
it)  genera)  uervoiiH  shock,  795 
lund,  BitbrutaneoQR  injection  of  tiicpcury 
in  ByphUis,  1144 
Silk  li^tTiTPs,  430 
SUveator'B  method  artifioial  re8pinitio&,49o, 

84 1— 842 
Simon  on  tempemtnre  in  in II animation,  192 
secondan'  carcinonmtuus  growths,  1050 
Simple  chancre,  1 109 

fractare,  <i2a     6V«  Fracture 
localized  inflammation,  l8S 
Siropeon,  Sir  Jame^,  ucupretuture,  445 
eoecydvuin,  607 
statistics  of  mortality  after  ampatatious, 

20,91 

Qfie  of  clilorofomi,  19,  20 
SiuuH,  267,  325 
caus4.^  of,  268 
stniclui-e  of,  268 
treatment,  268,  269 
SiBUs  forceps,  262 
Size  in  acute  infUmmation,  190 
Ski?:,  contusion  of,  311 

sypltilitic  dis>>awa  of,  1147,  U49 

in  infantit,  1 16S 
tuberculous  dlseasus  uf,  1093 
Skin-grafting,  276,  278,  281,  401 

syphilis  tmusmitted  by,  277,  1123 
true,  278 
Skull,  bending  of  bones  of,  721 

boDcs  of,  iu    syphilitic  childrim,  I170, 

I171 
cootasion  of,  721 

gun'shot,  721 
extravasation  in,  763 
foreign  bodii?«  in,  760 
TrMituies  of,  721 
of  bote  of,  734 

by  contreeotip,  725 
luemorrtuge  in,  728 
signs.  726 
trvstment,  731 
vomiting  of  blood  in,  728 
watery  fluid  diifcbarged  in,  739, 

by  omlrecotip,  722 
eoinpOeationa,  741 
depressed,  731.  736.  737 

dtagnosu  of,  731  (voe  716) 
elevation  of  lione  in,  738 — 74I 
with  injury  of  spine,  741 
symptoms,  734 
treatment,  736 


Skull — GcmJiH  ttrd. 

fractures  of,  depirwed — omSintttd* 
trrntment,  simiile,  736 

compound,  737 
varieties,  731 
wound  of  uara  natcr  in,  73$ 
fisMureit,  723 
punctnreil,  732 

tn-ntnient,  74I 
simple,  723 
results  of,  741 
inflammatory  otfusions  within,  776 
injuries  of,  720 

trephining  the.     St*  TrephiulRg 
Slouch  of  coiitufted  or  Iscented  WOttM,  335 
in  inllnmmntion,  188 
in  gunshot  wounds,  348 
in  nicer,  2S2 
Slouoii  I  sr.  nf  cancer,  1064 
chancre,  it  10,  1114 
phage<lfena,  932.     Set  Pha^Mlttfti 
ulcer.  282 
Slugs,  iujuj^'s  from.  346 
Sinnll  shut,  wouutis  from.  345 
Smetliurxt.  duniiioti  of  life  in  asphyxia* 
Siuitl),  Nnthan,   reduction  by  maaipi  ~ 

advocated  by,  690 
Smith,    rc.  AV.,  rnngenita]    dulocatiana  of 
shottlder-joint,  672 
dislocation  nf  rondyle  of  lowr  jaw,  659 

of  rUvictr,  660 
fractured  clavicle,  5S0 
imiuictcd  fracture  01  the  surgical  aaek  ot 

hnmeras.  5S8 
fracture  of  lower  rml  of  radimi,  $98,  601, 

602 
fnctnrv  of  neck  of  thigh-bone,  608, 610^ 

614 
reduction  of  old  dislocations,  650 


a  the  kntc,  132 
iiiide,  923 


unnnit*' !  *'-^.'t^' 
Smith,  8^  n 
Smith,  T.,  1 
Snake-bitek,  joii 

effects  of,  368 

symptoms,  369 

treutnient,  369 
RnivPD  for  fxtraction  of  afraw-heads, 
Snidpr  rifle  bullet,  346 


^70 


Snow,  atlministrstii 
Socin,  Ktatisticp"' 
Soilen,  jwurtinl  ih- 
Soft  cancer,  1049 

chancre.  1 109 
Solly,  rrco|;i-  -  '  "' 
Solviue  in  t 
South,  frael  .. . 

sc]<ttratiott  d 
Spasm  of  mURclc- 
Specific  >'irus  in  di;>o^ 
Spence,  unpntstion  or 
ol 
fmctare  of  net-k  of 
hygienic  condition 
luudificatiou  of  I- 
resnlta  of  ampiitAi 
Sphncelntinn  {w^JxtKo' 
Spinul   column,    comi 
fracture  of  skull  with 


if  .  hhirv>r>!iii 


ni7 

I  irartr  grawtli^ 


a  DAB,  (9 


injun-  01,  741 


^^^^^^^^^^*                                         ^^^^^^       iai3          1 

H     spinal  cotuiuD. 

Splints.  Liston\  619                                        ^^^M 

H             tueiDorr tinge  within  thv,  7S9,  815 

Mclutyru's,  557,  634                                    ^^^| 

H                       symittninK,  790 
H             ttpmiu  uf,  7S9 

I'aul's.  560                                                     ^^H 

pistol,  602                                                      ^^^^1 

^^    Spinal  Cohd,  concutition  of,  788 

Tsck-anil-piniou,  638                                    ^^^H 

B           compmanon  of,  S02 
^^           cUriiiion  nf,  S05,  806.  808 

Symo'a.  639                                                ^^^H 
Thoninss  hip.  6l2,  613,  616,  623               ^^^H 

^^^H     bRDiorrhAge  into.  790,  793 

kuee.  620,  639,  630                   ^^^H 

^^^^B    microscgplc  changes  in  cases  of  tetanns, 

Spongy  exostoses,  1025                                        ^^^H 

^^1 

Spontaneous  dislocation,  64^,  654                    ^^^H 

^^^m     paralysiit  from  injnij  uf,  So3— 806 

admiaiou  uf  air  into  veins.  487                  ^^^H 

^^^^M     partial  diviMon  of,  S06 

fracture,  519                                                      ^^^^H 

^          ruot-origin  of  muscular  neires,  791,  792, 

pingmie,  901.  907,  914                            ^^H 

■              ^5 

Sp&jLIX^  of  joints  5^8                                       ^^^H 

^m           ayphilitic  diacfue  of,  801,  1164 

of  muscli^ri  or  l4:ndnii!>,  501                             ^^^H 

^M                    B>-iiiptoinR  aiul   trvatraoiit  of,  1164, 

spinal  columu,  789                                   ^^^^| 

^m                    >>65 

Spreading  gan^rnMic,  340.  936,  953                     ^^^M 

^M            irouiids  of,  802— S06,  810 

inflamnintiou,  iSS                                         ^^^^| 

^^^^            septic  meningitis  and  myelitis  from, 

Squamous canihoiiia.     ^u  Cortinoma               ^^^H 

ofanui,  1073,  1073                                        ^^^H 

^^^P           apnptoms,  802 — 806 

syphilide,  1130,  1147,  ti68                          ^^^| 

^^^^             temrienituro  in,  805 

H     SpiniUe-£«lleiI  sarcoma,  1038 — 1040 

Stabs,  trMtniont  of,  uo                                   ^^^H 
Stanley,  paralytic  ilm1<K-ationA,  65s                     ^^^H 

■  prtiffnosis,   1040 

■  SriKE,  dislocations  of.  811—814 

SUphylooocctu,  inortiUtion  of,  184.  143          ^^^M 

pyogenes  albna,  243.  2^6                               ^^^H 

^L                            diagnottLs,  814 

aureus,  243,  256,  986                    ^^H 

^K            fractarpfl  of.  806— Si  1 

citreua,  343                                          ^H 

^K^             apparatus  for.  811 

Starched      bandage    iu    frartuiva,     537  —    ^^^H 

^^^K           death  from,  809 

539                                                              ^^H 

^^^P           prognods  of,  808 

application  to  fractured  leg,  634                 ^^^H 

^^^^            signs  and  symptoraB  of,  807 
^m                  tTMtnient  of,  609 

thigh,  631                              ^^^1 

Stoida,  15S                                                              ^^H 

^1           injorin  of,  787 

Stellate  fractnre,  533                                           ^^^H 

^m                  conii'lioatingfraQturtT  of  skull.  741 

Stcniuni,  fractures  of,  S51                                          ^H 

^^^^             cnncHiwion  of  ilie  spinal  c«ird,  788 

Sthenic    (irtf^of,     strength)     inflanuuatnry     ^^^M 

^^^^L           din^OHis,  800 

fcvor,  199                                                ^^^H 

^^^^^          opfration  in,  814 

treutmeiit,  321                                               ^^^H 

^^^^^^H   prognosis.  801 

StinmUuu    in    Junanimalion.     173,    3x2,      ^^^| 

^^^^^^P    TTAt 

339                                                                ■ 

^^^^^^   nsnlu 

aftrr  operations,  55                                     ^^^^H 

^^^V                  Cfo  Klfectiana,  799*  800 

in  coueiLssiun  of  bioin.  747                        ^^^H 

^^^^H                   ffenera]  ncrvons  akoek,  794 

322                                                                 ^^^H 

^^^^1                   intniapinal  hipniorrhs;^,  789 

in  goiipvne,  913                                           ^^^H 
in  snake- bites,  369                                       ^^^H 

^^^^P                   mrniiigitis  and  myetiti'i,  793 

^^^H                   tmuniatic  liysteriA,  797 

Stings  of  iusccts,  367                                          ^^^H 

^^^^H            Sf>rain  of  tlie  spinal  colunm,  789 

Stokea.  Am)iaUtion  at  the  knee,  (34                         ^H 

^^^*^           treatment,  801 

Stomach,    rvtuoval  of  foraiim  bodies  from,            ^B 

V              trephiiiiug  tlie,  814 

&47                                                                ■ 

V      spiral  fmoture,  522 

nn>ture  of,  874,  877                                     ^^M 

Spirilla  in  iafectivir  infUnttnatinn,  178 

Stomatitin  (VT^M,  a  utoiitJi ;  i7t:«,   denoting    ^^^H 

Spltvii,  liu't'ration  of,  S73 

iuHammatiiiu),     syphilitic,    Lu     chiMreo,     ^^^| 

H            aut*'  nf,  in  pyasmU,  983 

^^H 

H             fiyidHlitic  disaaae  of,  1  r63 

Strains  nf  nem**.  491.     Stf  Sprains                  ^^^H 

■      Spliuterm  of  bonp  iu  gnnahot  woonda,   355 

8tnuigttUti"r-                                                     ^^^H 

H                roajiiif^incut  of,  55S 

MyMBvii'                                                                           ^^1 

■            projccicii,  injury  by,  34S 

StnptoeoecT)       .    .     .toana,  344. 940. 94I4           ■ 

■      SpUnt^  53^ 

946                                                   H 

■  Arnolds,  634 

■  B«v  ariau  pfuNtrr^  54 1  >  6u 

pyogenra.  344,  941,  953,  955,  983               ^_^m 

pyogeooa  oorpua.  981                                    ^^H 
Strttching  of  narreo^  498—501                         ^^^H 
Stroma  of  caucvr,  1063                                         ^^^H 

■              Cwr"-.  602 

m              Chn-X  559,  6j3 

■              Vn^U'"  pliiitrr.  541,  634 

Stroraevar,  gtinhbot  vrounda,  344.  y&»,            ^^^H 

^^^^     DiipiivtrrD'd,  63S 

taJaetion  of  old  djalocativn  of  lowar    ^^^H 

^^^^    Gooch\ 

659                                                  ^^M 

^^^P  Oordon's,  6ot 

^            Hnmiltnn's  dmiMo  thigh,  622 

Struma,  1095.     Stt  Scrofula                              ^^^H 

Strumoiia  disease  of  ttumi*,  79                             ^^^| 

^m            Hammiin'lX  576 

intUmwatlon,  188                                      ^^^H 

■           Uodgsoa'i  aniywwion,  6ai 

(i£iena,  1095                                                   ^^^H 

1             t>i4       ^^^^^^V        INDEX.       ^^^^^^^^^ 

■               Stumps,  oiienrisni  of,  78 

SrpPlTRATION— dHHV                     ^^H 

H                       conicftl  or  lugnrloar,  77 

relation  to  tiasa»^:haBg««y  326     ^^H 

K                        dressing  of,  74,  S4 
^^^L                fatty  degeneration  of,  79 

fcymptoms,  249                               ^^^H 
local,  249                               ^^H 

^^H                fracture  of,  553 

constituiioual,  249                 ^^^| 

^^^1                iDali>^nDt  de^renptation  of,  79 

treatrnf^nt.  259                               ^^H 

^^^1               morbi'l  conditions  of,  77 

constitutional,  266                  ^^^| 

^^^H                uccni!iiti  of,  77 

StrriTRATioy  in  bams,  396                 ^^H 

^^^H                painful  and  Kj^Huiodir,  78 

in  dissection  wounds,  389              ^^^| 

^^^1                secondATV  hfl^nmrrhA^u  from,  459 

ccrvbral,  775                                     ^^^| 

^^^H                idonghing  of,  So 

intriLcranial,  718,  774—778           ^^H 

^^^B               structure,  76 

injointH,  515                                    ^^H 

stniinous  dcf^eii  erst  ion  of,  79 

under  |K'riorauial  afwnenrfltwa,  720^^ 

Styi)tic  (ffTiJ^',  I  coHlnict)  colloid,  323 

Supi'Urutivc  inflamniatiun,  ijt.  188 

Styptics,  in  hwmorrbage,  421 

8upnuptnoU9  dislotati>>u  of  litp,  609^  702 

Sufciacute  inflammation,  227 

Surgeon,  duty  of,  in  rejjp&nl  to  opcntl«ii».  1 

enc(.>]>halitiM,  773 
Sii\>aponeurotic  ccphnlhicnifltomn,  716 

Sui-gcry,  oporntivc,  ]>rc.>cut  position  'rf,  2 

scientific,  condition  of,  2 

Subttstrugalu  amputation,  120 

Surgical  fever,  195,  199 

Subclavian  nrtfrv.     Stt  Arlery 

diagnosis  friim  pyirmia,  987 

vein,  wound  of,  476 

vnxioties  of,  199 

Sabclaviculor  dislocation  of  shoulder,  644 

hj-pienc,  13 

Sobcoraooid  dislocation    of  Hbouldur,    663* 

iniuriea.  300 

664,  66r 
Subcnniol  abscess,  774 

op'TiitiouB,  objects  of,  1.  SncOpvi^g 

Sin^unKs,  48,  318,  495                        llH 

Subcutaneoua  arterial  extravasation,  674 

buried,  320                                       ^^^1 

^^^               injection  of  mercury  in  syphilis  1 144 

button-,  320                                    ^^^1 

^^^1                eummaU,  1149,  116S 
^^^1                Ucuratioii,  313 

coiiiiiiiioas,  319                               ^^^H 

Czt^rnv-Lembcrt^  886,  888             ^^H 

^^H                osteotomy,  564 

fi^airc-of-B,  J20                                ^^H 

^^^H                section  in  dislocations,  652 

Goly's,  88  5                                       ^^H 

^^^1               tabcrclc,  ]»iinful,  1022 

in  aniputntion.  73                           ^^^| 

^^P                wliittov,  961 

intcrrnptetl,  3ig                              ^^^| 

V                       wounds,  312 

Jobcn's,  885..8S8                           ^^ 
Lembert'a,  M,  877.  884.  SS5               ■ 

■                  Snbcnilhelinl  whitlow,  960 

^                 Suli;;lpnoid  dislocation  of  shoulder.  665 

mnttriaK  fur,  318.  495                      ^^H 

■                 Sublimate  wood-wool  drvs-siug,  330 

MauHKell's,  886,  887.  888              ^H 

^^^           Subluxation  («k2«,  under;  Uuto,  I  dialocAte) 

Pdul'N  .SS7.  sss                             ^H 

^^M                    of  lower  jaw,  65S,  659 

Scnn's,  888                                     ^H 

^^^f                 ofkue«,  708 

in  scalp  wounds,  719                        ^^H 

of  hrad  of  radius,  677 

in  wounded  intestine,  883              ^^H 

Submaxillary  rej;ion,  dilTii-w  cellulitis  of,  956 

wire,  630                                           ^^H 

SubptN'tomt  ttliaceas,  848 

Swelling  in  drat'  '     '  '   :     tiou,  190 

.Sub[«?ricninial   or  Kubperioaleal    c^pbalhn:- 

in  chronic  '                     11,  22S 

luatoma,  716 

in  gunshot  v. —  ...  ^^49 

Snbflpioous  dislocation  of  hip,  703 

Swintf  box,  Salter's,  634,"635,  640 

of  shoulder,  665 

Syuiblcpbaiun,  S19 

Suction  treatmtni  of  air  in  veinH,  489 

8ymc's  ompuiAiion  of  foot,  II3.  I2t— ra^ 

8uf,  foreign  l^xly  in  windpipe,  834 

nioilificationv  of,  124 

Sugardoaf  stumps,  77 

Stiliius  of  Holando,  guides  for  findiof^  the 

apuewmncea  In  dialocatioa  «f  hip-joei 

line  of,  761,  762 

dry-lint  dmaing,  jaa 

Sulphide  of  calcium  in  scrofula,  lioi 

vxoiidon  nf  elbow,  40J 

in  chronic  inllammation,  230 

■    recurrent  tumours  1039 

in  syphilid  1146 

treatment  of  chronic  ulcrm,  a8i 

Sulphide  of  iK>ta»siuni  in  dironie  inHamma- 

fmclnrwl  ^durjrlr,  5S3 

^^^                    tiou.  230 

Syiii                                      'imp,  78       ^^^1 

^^H                 in  syphiltM,  1 146 

Syii  <                                        n  of.  6S6  ^^H 

^^^"^          Sulphur  waters,  natural,   in  iiiAamraation, 

Syn.i-MMui.L..                                         ^^^B 

■                    '30 

Syn«-<»ii«  from  <*hl<>rofi<mi,  29                         1 
Syphilidiift,    1130,    1131,    1152,   n3S.  IIAB 

H                  Sul]>hurou»  iidd  as  AU  autisejttic,  3ii 

■                 t^uppurouta,  233 

d|H 

^^^          SLprrRATiON  \91tppun.   I  torn  into  pos), 

trrntrnvnl,  M^o                               ^^H 

^^K                     226,  238.     Src  Abscess  and  Pus 

BYnilLIS  (f/i/fn                                                 ^^^H 

^^^K                 en  USPS,  242 

comuiuni-  I                              j  ^^^^^^l 

^^^H                 duration.  249 

ll2i,    ii^o.   ii"s                      ^^^H 

^^^^                niirnturKaiiisma,   relation   of,  to,   342, 

by  slunKiafting.  277.  lljj            ■ 

^^^^^           328,  I104 

byvaoiriHtit.il,  1133               ^^fl 

^^^^^^^^^                      ^^^^^^^^    ,JJJ        ■ 

BYraiLln—a)ntintte*i, 

STrillunc  diseoM  of  uov.',  1 154                         ^^^| 

LOiistitntioiiHl  m«nir»'sUtion8of,  J 1 30 

1167                        ^^^H 

coutagioiu  chumcter  oC  1121                      ' 
(Greet  iutxulfltion,  1121 

disease  of  i«late.  1153                                    ^^^H 

pharynx,  1151,  1153                               ^^^H 

traniinlsAion  from  poront   to    off- 

rectum.  1155                                          ^^^H 

»Vriiig,  1123 

skin,  ]  147,  1 149                                    ^^H 

ilurution  of  trausmiwive  power 

in  infants,  1168                                ^^^H 

iu  thii  paruuta,  SI 24 

trcatni«*nt        1151                          ^^^H 

tlamtion  or,  11J7 

spinal  cord.  801.  1 164                              ^^^H 

funguid  origin  uf,  11 19,  1120 

spleen.  1163                                             ^^^H 

incubntion,  1I30.  1 125 
indolent  liuim  iu,  iiiS,  1129 

testis,  it6l                                               ^^^H 

throat,              tl53                                   ^^^B 

indurated    or    lluutrrijui    chtncre    in. 

tongue,  1152                                             ^^^H 

1 1 26.     Srt  Chanor« 

visocja.  1161                                          ^^^H 

iafautile,  1 165 

ecthyma,  114H                                                  ^^^H 

eniumuuication  of,  1165 

in  children.  1 168                                     ^^^H 

syiuptoms,  1166 

er^eiwy.  1163                                                  ^^H 

treatment.  1172,  117.) 

excrcscvnces,  114S                                           ^^^^H 

infection  of  child  by  w^t-nurw,  1132 

gmnuloms,  1133                                              ^^^| 

vret-Dunw  by  child,  1133 

^immsta,  1132,  1149                                        ^^^H 

latent,  1120 

inHsmmation,  tUS                                       ^^^H 

mormg^    of    persona    alTttctod    with, 

1 1 55                                                   ^^^^^ 

1124 

keimiitis,  1171                                             ^^^^M 

origin,  il2i 

114S                                                ^^^H 

prognosiii,  1129,  1135 

niacoos  tubercle,  1150                                   ^^^H 

proffress  of  ocouire*!,  1125,  1130 
period  of  incubation,  1120 

necrosis,  1158                                                      ^^^^H 
nodes,  1157                                                          ^^^H 

predixpoeing  caase  of  chrouic  iudamDia- 

onychia,  1149                                                   ^^^^| 

^L              tion,  227,  22S 

treatment,  1150                                       ^^^H 

^M         priuar>*  sore  or  initial  manifeatatiou  of, 

oraritis,  1161                                                ^^^H 

^^^■aecou^y,  1120,  1130 

paralysis,  1163                                                 ^^^H 

periostitis,  1157                                            ^^^H 

paando-panlysis,  1170                                    ^^^H 

^f                   of,  1 136 

I«oriasis,  1130,  1147                                       ^^H 

^1                  IuulI  uuuiifeatattona  of,  1 147 

pustules  114^                                                 ^^^H 

^m                nitTcury  in,  114J 

ntscola,  1130,  1147                                         ^^H 

^M                ovanncntof,  113S 

rupia,                                                            ^^^H 

^^^H  tertiar)*,  1120,  1132 

sclerosis,                                                           ^^^H 

^^^■inuumiasiBilitr  of,  1132,  1123 

^^^H 

^^^K treatuont,  tiiiS 

stomatitiis  ij68                                             ^^^^H 

^m                mercurial,  1141,  1145 

teeth,  ii6iS,  1169                                            ^^^H 

^P                  non-nipT\:urial,  113S— 1141,  1156 

tuberclea,  1148                                                    ^^H 

vijicenil,  1161 

nlcera,  1149,  (159                                           ^^H 

SiruiLiTit.  olopeota,  11491  1150 

Teidctes,   1148                                                       ^^^1 

H           boils,  1149 

8y]ihilMlermsta  {Sj/phiJiMi  94fifim,  the  ^klu).        ^^H 

^M         caries,  1153,  1159 

l>47                                                                            ■ 

^^^^  oondvlomata,  1150 

treatment  of,  1 149                                           ^^^H 

^^^^4lacty  litis,  1160 

Syphiloma,  1133,  1133                                          ^^^H 

^^^^^H 

^^^H                 in  chiMrrn,  1169,  1170 

^^^^H 

^^^^B                 treaiinent  of,  1 160 

TAtT*a  operation  for  raptarad  ]ieriB»am,  900     ^^^| 

^^^^          of  brmiu,  1 163 

TWnchou,  compre«aiion  m  csacor,  107$                ^^^H 

^H                        iu  childtvn,  1172 

TBttia  ochtnococcus,  1015                                 ^^^H 

^H                  hair  and  uaila,  1I49,  lj6& 

Tugore  pill,  370                                              ^^^H 

^M                  brart  and  arteries,  1162 
H                  of  joints,  1160,  1171 

Tkppiu  abMMset,  360.  363,  364                       ^^H 
Tarantula,  bite  of.  ,^67                                        ^^^H 

■                 larynx.  1151.  1154 

Tarsus,  ampatstion  throngh,  117                         ^^^H 

■                       iu  iufuitu,  1167 

dis]ot'sttou>>  of,  714                                         ^^^^H 

■                  Iil«.  1153 

fimi'tun-4,  64 1                                                       ^^^^1 

■                  Uvfr.  1163 

Taylor,    <lr«th  iu  Kun»hot  woonds  from  soft            ^| 

^H                Itiiif^v,  ti62 

^^m 

^M                  niaiuuttt,  1163 

•  k.  349                               ^^H 

^^^^           moutb,  1151 

T«s1q'«                       by  ractangnlar  lUp.  68;      ^^H 

^^^B                ii)  inlnnu.  1167 

69.  70,  101.  139                                        ^H 

^^^B          mucuufi  meiiibrmnws  1151 — II54 

re«tor«t!on  .•(  lower  lin,  401                            ^^^H 
tn-                     • -«iratei{  urvthra.  SqS              ^^^H 

^^^B                m  iulatiu, 

^^^^V          nititclciv  niid  tcndoni,  1161 

!  Taeth.                    ration  of,  1168,  1169          ^^^H 

^^^B          nervotu  »r«tem,  1162.  I173 

ariiuuiiu,  III  ^tumach,  attraction  of,  S^j       ^^^H 

_     —                                li^mt.             ^™                                           ^^^^^1 

1           iai6             ^^^^^                                        ^^^^^^^^^^1 

^B             Tcovan,  cxj)oriniont<»  in  fmcttii-e  of  sloill.  73a 

ThomaN,  treatment  of  compoatid  MHIN^^' 

^M            IVUngiectaaifl  (WXoi,    end  or  tenuiimtiuu  ; 

lower  jiiw,  577 

^B                             iyyrToif,   a   vessel;  rfirr»iiw,    1    stn-tch 

Thomson,  amputation  In  imnahot  mauut^ 

■                         oat),  1038 

^^H 

H             Tempomment,  scmfiUoos,  1096 

TboTucio  duct,  wonnd  of  the,  868            ^^^H 

^B             Temperature,    high,  a  oonttn -indication  to 

muscles,  mpture  of,  84S                    ^^^H 

^B                         operation,  5 

Thonuc.     5m  Ch«st                                            ^1 

^^^_              in  acute  inflummation,    1S9,   192,    196, 

Thorhum,  hii'itifirrhogo  intA  tlte  spinal  terA  ^^ 

^^B 

790.  791 

^^^^H             chronic  intlftrnmntion,  228 

the  optin  nerve  in  spinal  ituiirr.  Soo 

^^^H             imtreraclioii,  177 

oiKTntions  for  injury  of                     "^15     fl 

^^^^^     pyieinin,  976,  977 

root-origrin  of  muscular  1.                    -*>»    fl 

^^^^^^B          tmuniiitic  uounurthenin.  794 

Thornton,  results  of  exciaivn  of  tl:                    ■ 

^^^^^HH          wound«  orMpiniil  cord,  H02 

nud  oI))ow,  363                                          H 

^^^^™*TOnpond  orterj',  comiiressioii  ul,  50 

euld  ill  inlliiuitnatory  fever,  204                  fl 

H^                     tmaniatic  luifurum  of,  475 

Tliront,  sy  .hililio  -tiwsww  of,  lljl,  1153          fl 
wonnc  1*  of.  S26                                              ™ 

H             Tcnax  aa  an  antii^i'iniL-  dresaiug.  331 

H              Tendo  Acliillis.  trHutiueut  of  rupturo  of,  504 

Tliromboeis  (0^MS*r.  a  clot  of  bloody  l$i; 

H              Ttrndnn-li^^tnnjK,  443 

984                                                             _ 

^B              TknihjNu,  cont4l^ion3  of,  501 

gaD;;rcne  from.  906                                      H 

^^                    dUlocAtions  of,  501 

Tenous,  550.  63s                                          H 

^^^K              diviftion  of,  502.  335 

Thrombus  {9pdt^i,  a  clot  of  blood),  mptaA'  ^M 

^^^^             injurir^  of,  501 

mtjou  of  tht',  417                                           ^H 

^^^^B            nipturc  of,  50  [,  502 

THt'Nit,  ampulaitdu  of,  98                         ^^^H 

^^^^B             sjirain.s  of,  50 1 

dialo(«rinus  of.  6S2,  6S3                    ^^H 

^^^F             syphilitic  disease  of,  II61 

Thymol  aa  an  antioeptii',  213                    ^^^^| 

^^^             nnion  of,  503 

^M                     of  upper  limb,  in^jnriea  of,  506 

Knujce,                                                   ^^^| 

Thyroid  caneer,  1049                                   ^^^^| 

H              Tension,  a  caiue  of  iulliitnmation,  176 

diNlocfltion<i  of  fomnr,  688                  ^^^H 

^B                       in  ^uuhot  wounds,  349 

Thyro-chondrotoniy.  S36                           ^^^H 

H             Tomtoma,  1014 

TluiA,  (ILslijcntion  uf,  707                          ^^^H 

^B              Ten '^oue  hh  nn  antiseptic,  213 

fructure«  of,  536,  633,  635                  ^^^1 

^^^       Tertiary  «>-phili«,  I120.  1132 

coinlM>und,  635                               ^^^| 

^^^B      Teetis/inlhuuin.ilion  of,  191 

Tibial  arter)-.     Ser  Arten*,  tibial                ^^^B 
Tillmaiis,  devolopmont  of  tpuiuUtion  tiaMJ^*^| 

^^^B                sclf-rtiuioval  of,  896 

^^^^              syphilitic  diiwoiie  of,  1 161 

1087                                                                  ■ 

H                                ill  infants,  1173 

Tiasneji,  chaoget  in  inHammation,  163,  165.  H 
182,  185.  223,  390                                   ■ 

■              TrTAinis  {rtlnt,  I  stretrh).  938,  965,  989 

^B                     &CIUIM  of  death  in  o[>erMtions,  16,  84 

migmted  corpuscle*  in,  163                        ^M 

^^^              camcs  of,  989,  994 

microscopic  cxanduation    »f   (lUtaMg^^B 

^^^b              idiopnthic,  991 

163                                                    ■■ 

^^^H             infective  mitiirc  of,  989 

tyjiicAl,  chararten  of,  1009               ^^^H 

^^^H             mortality  front.  991 

Tizzoni,  tetttuus  aiititoxiiir,  994               ^^^H 

^^H             patholof^v,  994 

Tobacco. pi|H?  suake^  bitrt  of,  36S               ^^^^| 

^^^H             |keriod  of oc'urronoo,  992 

Todd,  treatment  of  tetanus*  996              ^^^H 

^^^^H               pfjH-mortevi  upiK-arancos,  995 

T0K8,  ampQtAtions  of,  11  a,  11  j               ^^^M 

^^^H             aymptoms,  992 

dialocatioua  of,  714                           ^^^H 

^^^H              traumatic,  996 

syphilitic    tdcvratioa    l>«t«4<fa.    II49» 

^^V              treAtment,  995—997 

1 150 

Tetanuti  autiioxine.  995*  99^ 

TosouK,  cbanrrw  on.  1 128                             ^ 

Thocji  vortcbralis.  wounti  of,  814 

psoriaais  of,  1152                                        ^M 

Th6c«l  afaacesB,  962 

syphilitic  tliscjsfic  of,  1152                  ^^^^^ 

Thoodoric,  aponuia  eomnifera  reoommendctl 

iif,  824                                    ^^^H 

hy.  18 

TouHtli*,  atl'ei'tcd  in  svphtlia.  1131           ^^^M 

Themio-cnut«ry  in  fistula  or  sinna,  269 

io  cluincr*,  ttatf          ^^^1 

Thifrsch,  origin  of  cancer,  1048 

,   Torpid  shock.  301                                      ^^^1 

salicylic  acid  as  un  autisoptio,  207 

Torsion  of  artcrioa.  434                           ^^^H 

skin->pTiftinK,  27H  {net  281) 

compared  with  li^ittir^  436            ^^^H 
TorsioD-foR'fftMi,  426                                   ^^^H 

Ttiiuu.  aniputution  of,  135 

rwmlta  of,  1 39 

Tovich,  impiinaent  of,  in  gmetti  tmmtm  j 

arteries  of.     Sre  Artery,  femonU 

Bhuck,79S                                            _^^H 

gnnshut  wounds  of,  353 
Thigh-hone.     A«  Femur 

Touruioaul  in  ompubtlinn.  45                  ^^^^B 
in  lininorrhAice,  420                           ^^^H 

Thoma,    TaaculurizatioD  of  th*  thrombna, 

£«inarch*k,  46                                         ^^^^| 

41S 

Pan  coast's  7^                                      ^^^| 

Tlioinaa,  fractured  patella,  629,  630.  632 

Tousttiunt^   luicrosuiipie  oi^gajiisziia  m  iflR^H 

camnnnntedfnictiirBsnfellK»w-joint,59 

n                                                       ^H 

^_              pMiouwioa  ill  ununitisl  fntctare,  569 

Toxinvs,  930                                           ^^^H 

^^^^^              ^^^^^f^^iWbEx,                            ^j^i^^^^^B 

B^^tACBKA,  fom;:ii  bodies  in.  835,  837 

TCBIBOLE,  I0S6                                                                    ^^^H 

H            pressure  uu,  by  ctialcxmUtl  cUviclc,  660 

caM&tiou  of,  1089                                         ^^^H 

H            stricture  of,  830 

exttuftiuu        IU9U                                           ^^^^H 

H            wounds  of,  828 

miliary,  1091                                                   ^^^^H 

H    TraclieotoiuT  (rpax^t'i*  tbc  trauben  ;   rifum, 

nakod'eyp  appeanuices  of.  (091                      ^^^H 

H                 I  ciil ).  fnr  luff  1^11  t)odie«,  835 

painful  sulKutaneoua,  1023                           ^^^^H 

H            for  air  iu  veins,  490 

Byi^bilitic,  1148                                               ^^^^1 

H    Tnuisfasiou  of  blu<.<d,  410 

of  mucoua  membranes,  1150                  ^^^^H 

H   TniupInntAtiou  uf  cuticle,  376,  278,  2B1, 

treatuiont,  1099                                           ^^^H 

H              401 

TL-nKacULoai(t.  1086                                           ^^^H 

^P           trunaiaiiuion  of  caucer  by,  1056 

cause  of,  10S6                                                  ^^^H 

^^            of  bone,  571 

ceueral,  1086  ^^^H 
herediury  nature  of,  10S7                              ^^^H 

TnuiNVerw  fruotuies,  521 

Trai'Waiic  (Tpav>*«,   a    wouud)  aneurism, 

local.  1086                                                       ^^^H 

H               464,  475.    ^e  AucuriHui  and  ArUiriw 

Beoile,  1098                                                      ^^^H 

^^           arthritis,  510 

treatment,  109S- 1 101                                 ^^^1 

^L                 I>at)tuloKy  of.  510 

TuUKKci'Utfs  »b»ce*»,  1092                                      ^^^H 

^H                  syini*toin*s  aiul  elfcolA  of,  512 

disease,    conatitutionjtfl    Ayroptoma    of,              ^H 

^m                     ixvnUiwiil,  513 

109J                                                          ■ 

^B           cri)hBlhyili'tM-f)r,  724 
■           dt'liriuiu,  jo8.  543 

in  bouea  and  jointa,  109S,  ii03 —            ^^1 

1104                                                  ^^^H 

^H           «mphysoiiia  uf  nUlomeu.  875 

malnutrition  a  oaiiae  of,  1097               ^^^^H 

H                  of  chfxt,  854 

o[>eralions  iu,  1 103,  1 104                      ^^^^| 

^m          empyema,  856,  863 

prodi^posing  cause*  of,  1094 — 1097             ^H 

^m           enoephatitJA,  771 

reUtion  of  Krufula  to,  1095                          ^H 

■           epilepsv.  7S0 

upteial,  1093  ^^^M 
ffranululiou  tiwinr,  1092                                   ^^^^H 

^1           ferer.  80,  195,  305 

^^^^_    ipuign-'iiv,  336,  404,  903.     iSV^  (taugreiic 
^^m  Ev'^l'-riA.  797 

lufiltratiuu.  1087                                                ^^^H 

s^phdide,             1135                                     ^^H 

^^^^P  itiM'iiiuuitttiori,  188 

UBSUe,  10S6                                                              ^^^H 

mcnii^ntis,  771 

microicopio  charactem  of,  1086            ^^^H 

neunwthenin,  794—797 

nicer.  1093                                                   ^^^H 

ncurittfi,  496 

Tubular  adenomatn,  1034                                        ^^^H 

peritunitm,  Soo 

Tulnilo-dr-rmnida.  IOI4                                             ^^^^H 

tn^liiKiil,  893 

Tolpiuit,  foreiKu  body  iu  air-|i«s(WgQ,  854           ^^^H 

piflurisy,  856 

TiTMOUKft,  998                                                    ^^^H 

pneumonia,  853 

adipoftc*  1017                                               ^^^H 

pneumothomx,  S54 

artKiUr,                                                             ^^^^H 

teunuK,  996 

atberuniatotu,  1006 — 1009                            ^^^H 

Travcrs,  elusuh*  uf  ii!te«liiial  wouudii,  883 

benign.  999                                                         ^^^H 

diiiW-aiiijti  uf  lti|>  in  chililrvu,  643 

bony,                                                              ^^^^1 

invt»upitioii!i  ill  tiilUuiuiatiou,  155 

DBjicen>UH.     ,SVr  Cancer                                  ^^^H 

li>fiilurv  of  arteries,  444 

oartilnginnus,  I033                                             ^^^H 

reUu^'tion  of  uM  iliitKKation,  650 

dassiftratiou  of,  998,  looi                             ^^^H 

TnMut,  rv'.ulta  of  ainptitatioua,  90 

colloid.    Stt  Cancer  and  Colloid                  ^^^H 

TBcruiMNo  th(»  »kull,  762,  782 

conf^'nital,  1014                                          ^^^H 

for  extravaMtcril  lilooil,  76S.  769 

cystic,  1004,  1008,  1011                              ^^^H 

for  meiiin^vAt  liuiuori'hiigi',  770 

detiuitious  uf,  998                                          ^^^^H 

in  frncturu,  741 

deauioid,  1018,  1020                                      ^^^H 

resulu,  78 5 

diaffncwia  fVom  aboeoM,  257  ^H 
cacDondromatooa.    Set  tacbondroma         ^^^H 

itatisticfc  of  opfrntioii  iu  Ainfrioan 

war,  7S5 

•ncysted.     £tf  Cyatic  Tumonn                    ^^^H 

tbo  spine,  814 
Tripier,  chlonifonii  and  luorpbia  witli  adili- 

diagnoai«  from  abocwi,  1008                ^^^H 

e|utbeUi>uiatouM.     ,S<t  OaviUOtn^                ^^^H 

liou  of   atn>j.ine  iu  sur^ficid    D|K:ni- 

erectile,  1028                                                      ^^^H 

^m                lionis  31 

of.  1004                                               ^^^^1 

^B           modifutiiOiiu  of  riiopart'v  aniputatioti, 

nf.    1082                                                              ^^^H 

^HBU                 '^' 

fatty,  1017.     Stf  Fiittr  Tuuiouia                 ^^^H 

^^^■■BUUM  iiiNitiat'inini,  99I 

diainicuiia,  lOlS                                          ^^^H 

^H^^ehautor,  great,  fmcturr  of,  618 

flbro'ceUuUr.  1019                                        ^^^H 

^V^  Trochanteni,  amputation  thn)U|jb,  138 

Qbroid,  1020                                                   ^^^H 

H             mortality  all>r  ntni>utaUon,  136 

rvcuntmt,  1038                                       ^^^H 

^1    Trot'liar,  iiM.'  uf  in  iibit<-u<u),  264 

ut«niK,  loso                                        ^^^H 

H     TsrhiruiTifC.  iuintiUtioit  of  wounda  by  lubvr 

fibro-pianlk.  1038                                       ^^^| 

^r      ,-t,i..t;.  V       1094 

tibn>ui«                                                        ^^^H 

Tm                     IV    AVf  B«rillu»  tulvrcuKwa. 

gUndular,  1034                                           ^^^H 

Tu'                   j.-ctiuu  of,  iu  the  tzuatmout  of 

1014                                                    ^^^H 

K         tuUuc'ui«Mii«,  1101,  iioa 

innucont,  999                                              ^^^H 

H 

^^1 

t3l8 
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^VUQXSR^— continued. 
lymphatic,  1029 

znalignBut,  999.     See  Cancer  and  Epi- 
thelioma 

general  signs  of,  999 
melanotic.     See  Melanosis 
mucous,  1009,  1027 
muscular,  1027 
myeloid,  1040 — 1042 
nervous,  1028 
non -malignant,  999 
removal  of,  by  the  knife,  1084 

by  the  cautery,  1085 
the  eci-aseur,  10^ 
ligature,  10S4,  1085 
sarcomatous.     Sec  Sarcoma 
scirrhous.    Set  Cancer  and  Scirrhos 
sebaceous.    See  Sebaceous  Tumours 
semi- malignant,  999 
simple,  9^ 
vascular,  1028 

TilloUR,   1033 

Turpentine  as  an  antiseptic,  213 
Twisted  suture,  320 

Tympanitic  {r^paraMop,  a  drum)  abscess,  253 
Tyndall,  atmospheric  dust,  8,  852 
l5l>hoid  fever,  diagnosis  from  pycemia,  987 

Ulceb,  callous,  379 

treatment,  279 
cicatrization  of,  275 
eczematous,  383 
granulation  of,  275 
healthy  granulating,  375 

treatment  of,  275 
indolent,  279 
inflamed,  282 
irritable,  281 
local  contagious,  1 107.    See  Chancre 

consecutive   symptoma  of,    11 15 — 
UI9 
malignant,  270 
on  mucous  membranes,  284 
repair  of,  272 
simple,  270 
situations  of,  274 
skin-grafting  for,  276 — 278 
sloughing,  282 
specific,  270 
syphilitic,  1149,  1159 

of  mucous  membranes,  11 51 

on  the  skin,  1133 
tran apian tatiou  of  cuticle.     See  Skin- 
grafting 
tuberculous,  1093 
varicose,  283 
varieties  of,  275 
weak,  27S 

treatment.  278 
Ulcehatiok,  171,  188.  226,  270 

a  result  of  inttammntioii,  171,  188 
causes  of,  272 

exciting,  273 

preili»iK)sing,  273 
definition  of,  270 

of  aileries,  htemorrhago  from,  267,  461 
bone,  syphilitic,  1156 
cancer,  105 1 


UacE  B  ATioy — continued. 

of  duodenum,  after  bumsM  395 
pathology  of,  271,  296 
repair  after,  272,  285 
spreading  of,  271 
syphilitic,  11 32 
tn^tment  of,  local,  274 
constitutional,  275 
Ulcerative  inflammation,  188 
[Jlxa,  dislocations  of,  678,  680 

fracture  of,  596 
Ulnar  artery.    See  Artery,  ulnar 
Ulriek,  air  in  veins,  488 
UMoy,  immediate,  285 

by  adhesive  inflammation,  286 
first  intention,  286,  315 
granulation,  285,  289,  293 
scabbing,  285,  293 
second  intention,  293 
secondary  adheRion,  28$,  298 
of  fractured  bone,  527,  850 
delayed,  564 
incised  wounds,  285 
nerves,  493 
tendons,  503 
Unna,  treatmeut  of  ulcere,  380 
Ununited  fracture,  565 
causes  of,  566 
treatment  of,  568 
Ureter,  rupture  of,  874 
Urethra,  chancre  of,  1127,  1128 
laceration  of,  896 

treatment  of,  887 
wounds  of,  896 
Urine,  extravasation  of,  893 
in  febrile  conditions,  198 
retention  of,  in  spinal  injunea,  797,  802, 
804.  805,  810 
Urinary  organs,  foreign  bodies  in,  895 
Uterus,  epithelioma  of,  1070 
fibroid  tumour  of,  1020 
fibro-myoma  of,  1027 


Vacca,  ligature  of  arteries,  444 
Vaccination,  syphilis  eommunioated  by,  1123 
Vagina,  foreign  bodies  in.  898 
Vanlard,  culture  of  the  bacillus  of  tetanus, 

994 
Valeuiiu,  ecchymosis  of  the  loins,  854 
Valette,  treatment  of  cutaneous  ervsipelas, 

949 
Vauzetti,  digital  pressure  on  arteries  iu  in* 
flammation,  218 
in  varicose  aneurism,  473 
Varicosk  aneurism,  471,  475,  4fo 
in  arm,  472 
in  groin,  484 
in  neck,  475 

(wthological  condition,  471 
symptoms  of,  472 
treatmeut,  473,  480 
ulcer,  283 
Vakix,  anenrismal,  470,  475 
in  neck,  475 
in  a  stump,  78 
of  arm,  480 
symptoms  and  treatment,  471 


^^^^^^^^^^^^^^/ySSS^^^^^^^^^^Tii^^J 

VaiwuUr  tumour,  loiS                            • 

Volkmanu.  antiseptic  dnwiog  of  woondfl,          ^M 

Vuo-uiutur  uitlut!iii.u  uf  nympfttbetic  uervp, 

3S6>  357                                                        ■ 

^L           14S 

dialocation  fnmi  deatrucli>tn,  654;  from          ^H 

^M       Vauglian,  bites  of  rabid  uiiuiali,  37  j 

detoniiity.  654  ;  from  duteiision.  655         ^H 

■        Vein,  iixilUry,  laceration  of,  651 

fltatititi(-3  ot  aojputationj^  83,  ia6              ^^^^H 

^m              feinora),  wuaud  uf,  484 

traumatio  fcn'r,  305                                    ^^^H 

H               jn^uUr,  Mouriil  of,  475.  827 

trvatment  of  ulrer^.  281                              ^^^H 

^B               subeluviau,  woumL  of,  476 

Volkmann's  "sburp  ajioou,"  J64.  265  ^H 
Vomiting  of  blood  tn  fracturiHl  skull,  738               ^H 

H       Veins,  air  iu.     S^f  Air  iii  vums 

^K              cnniUiJtaliou  uf.  488 

after  Abdonunal  iujuriMf.  871                            ^M 

^M             btcuioiTbauu  (roiD,  406,  40S 

Von    LuUcau,    i'Xtraordiuar>'   ca««  of    fatty           ^H 

^B                     into  ausceaa,  367 

tumours,  1017                                                          ^H 

^M             injnhoti  of;  406 

Von  Winiwarter,  utatistics  of  cancer,  1054             ^H 

^^^^-       obstruction    of,    »  oaom   of  ka^K*^"^* 

rara  form  of  ftjxmtaueoua  gangrene,  907           ^H 

^^m     903,907 

ValriciA.  gaugr«noua,  925                                        ^| 

^^^^K     pifd'mortein  appearanccc  of,  in  {vyicmia, 
^B              woubds  of,  406,  40S 

H 

Waddiko  of  guns,  iivjuri«a  by,  344.  863               ^H 

^m              wotgodfc  of,  cunnniioit:AliDi;  M'ii  h  itrtt;riA«, 

WatfsUffc,  symptoma  of  shook,  301  ^^^H 
Wakley,  asphyxia  Mnong  infanta,  843             ^^^H 

H                 47<> 

H       Velpmu,    umptitAtion    throUf^b    tht>    knee- 

Waldeyer,  uri^n  wf  cancer,  1048                       ^^^^H 

H                  joint,  131 

Walker,  miKratiun  of  leucocytes,  247                      ^H 

■               cure  of  cauerr,  1079 

para.i»)tic   protuzoa   in    thi?  c«tU  of  e&f-  ^^^^B 

■  beredlKrincss  of  cancvf,  1052 

■  bomia  oflnhg,  865 

ciuoma,  J057                                            ^^^^H 

treatment  of  fraoturc^l  itpine,  8ro              ^^^^H 

H               toruoii  of  arteries,  425 
^^      Vena  caVH,  wounds  of,  868 

WalUce.  juha((edoMjic  feorej".  nil,  1115  ^^^H 
Widlcr,  Dr.  A.,  uu>;ratiou  of  blood-corpoa-          ^H 

^H      VouerenI  diae&Ma,  1107 

cles,  161                                                                    ^H 

^B              warU,  1119 

WalKham,  methiHl  of  ligaturing  ai-terioa,  434           ^M 

^B      Vi<h(»u.«  htftnorrfangVi  408 

Walabe,  analogy  between  tteciuuUry  canoer-    ^^^H 

^V             injection,  410 

ous  deptjsits  and  secondary  abaeeatti  ^^^H 

^m             iuApirntioii.  4S7 

in  p)A-mia,  1050                                       ^^^^B 

^m              thromlosis,  550 

compression  in  cancer,  107S                         ^^^H 

^K       VentiUtiun  Iu  ho!i|>ital5,  13 

mortality  from  CMnccr,  1053                              ^H 

^m             iui)K*rfrct,  a  vnum  of  (frynii«ta.<<,  943 

Wanscher,  ftilminiatration  of  eibcr  by  the          ^H 

^B                     a  cautw  of  p^iemia,  970 

ivctuni,  25                                                                     ^H 

^m             importance  of,  in  satg^Ty,  9 

Wardrup,  t^xceaure  Tencwctiou  lu  oiier»tioo,          ^H 

■      Verdain.   aiopuUtioD  by  the  flipintthod. 

H 

■ 

Watnth  Aod   moisture  in  acute  inflanmw-    ^^^M 

H       Vennala's  tiDpuution,  62,  136 

^^^M 

H       VemeaU,  ca*«  of  sbock,  30J 

in  chrome  inflammation,  ty                     ^^^H 

H       Vertobm*.     Set  Shine. 
■      VmicaL     Sec  BUdUvr 

Wamo,  air  in  vvtn^  488                                ^^^H 

axillary  aueuriKm,  477                                ^^^^H 

■       Veaiconta,  332 

Wauth,  1032                                                   ^^^H 

H      VavimlAr  M-philidf,  1131.  1148 

H       Veiaela,  utfcitcil  in  iuHammation,   189 

dixM^-ting-ficrU'r'^  389                              ^^^^H 

treatment        1033                                      ^^^^H 

^1             devtlopnient  of,  in  gr^ulatioiM,  295 

venereal.  1119                                              ^^^H 

^B                     in  lymph,  i88 

V              wouiidetl,  bttmorrUnKtt  from,  40S 

Warty  cicatrice:*  after  bnraa,  40a                     ^^^H 

growth  on  vnlTti.  1032                                ^^^^B 

H        Vibrio*.  179 

Wa9pj»,  »tingA  of,  367                                                 ^^^^H 

H       Vidal,  inoculation  of  kypbiUa,  112$ 

H       VUIrji>an,    coaitttncnta     of    bichloriiU    of 

Watvr,  i>rr>M.-ncn  uf,  in  putr*fa«(io&,  177  ^^^H 
Walrr-dn'a»liig,  215,  32J                                    ^^^H 

H           methylene,  31 

WuttT-glaas  ban>lat;e.  54 1                                      ^^^^H 

H        ViUoua  tuiuouM,  1033 

Wataun.  incut  ation  of  nbiea,  373                     ^^^H 

H        Vincent,  ciUtura  or  tUe  baolUua  of  tetaaiw, 

Weak  nicrr,  27.^                                               ^^^H 

B           994 

Wt'Lii.                                                                     ^^H 

■        Virchow,  fonnation  of  «pitb«lul  neitii,  1072 

Web.                                         s^rjav,  657                ^M 

K                               of  cMx'vrwu't  f<n>witu,  (050 

...   .itroinbua,  418                  ^H 

H              |MithoI«|tv  of  iiilUmutatiuo,  155,  166 
H              |»erfo«tMi  fibruniata.  1021 

'.tmtttatioo,  192  ^H 
Week                           iTi*  iu  Mpliyxla,   839.          ^M 

H^              iccondar)'  deposit  of  cancrr,  toys 
H        Virus,  notnro  of.  in  rabica,  373 

■ 

Wcigert,  microaoopic  orKVUuna  in  put,  242  ^B 
Well*,  Iloraee,  nitrous  acid  gw  used  m  «b           ^H 

H       ViiK'KJtA,  al>doniii)«l,  iujuri«Lt  of,  87a.  880 

H                             ruptuiv  of.  870 

anv^athatic,  19                                                              ^H 

^L              iKtU'it;,  injurirH  of,  892 

Weila,  4|>enrer,    forvi-prwMn  farorpa,  44,   ^^^H 

^1             (iy|diilii  of,  ii6t 

4»7                                                            ^^M 

^B                      in  infanta,  1172 

mortality  frum  ouwtt,  1053                      ^^^H 

■       ViaioD.     Set  Si|{bt 

1019                                         ^^^H 

I320 
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West,  non-penetnting  wound  of  heart,  866 
statistics    of   foreign   bodiea  in  wiad- 

^     ^  pip?!  835 .  „ 

Wet-dressing  in  innammation,  215 

V^te  corpuscles  in  inflammation,  160,  163, 

238 
White,  compound  dislocation  of  knee-jointi 

653 

moculation  with  saliva  of  rabid  dog,  373 

reduction  of  dislocated  humerus,  670 
Whitlow,  960 

treatment,  961 — 964 

varieties  of,  960—962 
Wilks,  syphilitic  visceral  disease,  1137,  1161 
Williams,  Dr.  C.  J.  B.,  blood  in  inflieunma- 

tion,  155,  161 
Wind -contusions,  348 
Wind-pipe.     Sec  iUr-tube 
WirC'tigatures,  438 
Wiseman,  amputation  after  gunshot  wounds, 

344»  304.  365 
sources  of  syphilitic  infection,  1 108 
WJilfier,  mechanical  ti'eatment  of  cutaneous 

erysipelas,  949 
Women,  chancre  in,  11 12, 1128 
Wood-wool  for  dressing,  209,  329 
Woolsorter's  disease,  3S1 
Wormald,  tr^itment  uf  fractured  spine,  8to 
Worm-eaten  caries,  1158 
Wound-diphtheria,  927,  931 

a  cause  of  death  after  operations,  z6 
causes,  933 
treatment,  934 
Wounds,  315 

antiseptic  treatment  of,  3,  83, 205 — 213, 
321—332,  351,  356,  357.  439.  558»  559 
"TOW-,  343 

contused  and  lacerated,  333 
decomposition  in,  prevention  of,  337,863 
dissection,  387 

dressing  of,  322—332,  352,  558.  559 
gunshot,  344.      Sec  Gunshot  Wouuds 

course  of,  350 
incised,  315.     See  Incised  Wounds 
inoculation  of,  by  the  tuberculous  virus, 

1094 
local  infective  processes  in,  931 
methods  of  treating,  321 
open,  315 
]>oisoued,  367 
punctured,  340 
subcutaneous,  314 
union  of,  285.     See  Union 
Wounds,  arterio- venous,  470 
of  abdomen,  878 

treatment,  881 
air-iHissuge,  827 
ankle-joint,  362 
uorta,  868 

arteriuH.     See  Arteries 
bladder,  893 
brain  and  membranes,  complications 

of,  763 
cerebral  nerves,  763 
cheelcH,  816 
chest,  848,  85S 
diaphnigm,  878 
dura  mater,  735  {see  771 


WoiTNDS — ooiUvmecU 
of  ears,  817 

elbow-joint,  516 

eyeball,  821,  822 

eyelids,  818 

face,  816 
'   forahead,  816 

fenital  oigans,  895 
eart,866,  867 
intestines,  879,  882 

treatment  of,  881,  884 
joints,  510,  515 

arthritis  from,  510 
complicating  fracture;  555 
kidney,  889 
knee-joint,  515 
larynx,  828 
lips.  816 
lungs,  852 

by  fractured  tibs,  849,  858 
mouth,  824 
nerves,  491 
cesophagus,  828,  844 
orbit,  818 

palate,  825  * 

parotid  duct,  816 
penis,  895 
pericardium,  865 
pharynx,  825 
scalp,  716 
spinal  con],  802 
tnroat,  826 
tongue,  824 
trachea,  828 
urethra,  896 
veins,  406,  408 
vena  cava,  668 
wrist-joint,  516 
Wren,  Sir  C,  venous   injection   ]ierf<cHiued 

by,  410 
Wright's  "physiological  styptic,"  422 
Whist,  amputation  at,  101 
dislocations  of,  681,  682 
displacemuut  of  tendons  of,  502 
excision  of,  for  gunshot  wound,  364 
fractures  near,  598 
wouuds  of,  516 
Wrist-drop,  aiter  fracture  of  humenui,  593, 

594 
Wiinderlich,  temperature  in  pytemia,  976 
Wurtz  and  Lodge,    cultivation  of  bacillo* 

anthracis,  383 

Yellow  softening  of  brain,  751 
Yeo,   Gerald,  antiseptic   treatment  of  frac- 
tured skull,  739 
Yonge,  amputation  by  flap  method,  61 
Youatt,  caustics  iu  rabies,  377 
I    Young,  compression  in  cancer,  1078 

I    Zeishl,  treatment  of  bubo,  !llS 
;   Ziegler,    development    of    new    connectiTe 
i       tissue,  290,  1087 
Zinc,  chloride  of,  as  an  antiseptic,  210,  32$. 
458,  1114 
cyanide  of,  and  mercury,  as  an  anti- 
septic,  209,  330 
Zygoma,  fractures  of,  573 
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Students  generally.     P<»t  4to,  price  lOr.  6</. 

APHORISMS  IN  APPLIED  ANATOMY  AND  OPERATIVE 
SURGERY.  Including  100  Typical  vivd  voct  Qoestions  od  Sosiue 
Harking,  &c.    Crown  8vo,  3^.  6d. 

DISSECTION  GUIDES.  Aiming  at  Extending  and  Fadlitatii^  sock 
Practical  Work  in  Anatomy  as  will  be  specially  useful  in  connection  with  an 
ordinary  Hospital  Curriculum.     8vo,  lOJ^.  6d, 


D\CK\HSOH.— WORKS   by    W.    HOWSHIP   DICKINSON,  MM. 

Cantab.,  F.R.C.P.,  Pkysidan  to,  and  Ltcturer  on  AtttHcim*  «/,  St,  Gttrgt't  Ha^tmi; 
Conntiting  Physician  to  tA*  Hos^itatfor  Sick  Ckitdren. 

ON  RENAL  AND  URINARY  AFFECTIONS.    Complete  in  Three 
Puts,  8vo,  with  13  Plates  and  123  Woodcuts.     Price  j^3  41.  ti^  doth. 

*«*  The  Parts  can  also  be  had  separately,  each  complete  in  itself,  as  follows  :— 

Part    I. — Diabetes,  price  \os.  6d,  sewed,  I2J.  cloth. 
„      II. — Albuminuria^  price  £,\  sewed,  £\  is.  doth. 

„    IIL — Misceilaneous  Affections  of  tkt  Kidneys  and  Vrint,  price  £\   lor. 
sewed,  £,\  \\s.  td,  cloth. 

THE  TONGUE  AS  AN  INDICATION  OF  DISEASE;  being  the 
Lnmleian  Lectures  delivered  at  the  Royal  College  of  Physicians  in  Mardi,  1S8S. 
8vo,  price  7j.  dd. 

THE  HARVEIAN  ORATION  ON  HARVEY  IN  ANCIENT 
AND  MODERN  MEDICINE.     Crown  8vo,  ax.  W. 


PUBLISHED  BY  LONGMANS,  GREEN  6-  CO. 

DUANE.  THE  STUDENTS  DICTIONARY  OF  MEDICINE 
AND  TTiE  ALLIED  SCIENCES.  Comprising  ihe  Pronunciation, 
DcrivAtion,  and  Full  Explanation  of  Medical  Temi»,  tc^cthcr  with  much 
Collateral  Dcscfiplivc  Matter,  numerous  Tables,  &c.  By  ALEXANDER 
DUANE,  M.D.,  Assiitont-Surgeon  to  the  New  York  Ophthalmic  and  Aunl 
Institute,  Reviser  of  Medical  Terras  lor  *' \Veli«er's  Imemational  Diciionar)'." 
Svo,  31/. 


ERICHSEN.— JfO^ATJ  by  Sir  JOHN  ERIC  ERICHSEN,  Bar/., 

F.R^.,  LL.D.  {,EMm.\  Htm.  M.  Ck.  amd  F.R.C.S.  {trrUmd^  Smrgtn  EjttwmtJtmmry  f# 
HJa.  tki  Qutem  ;  PftndtMt  of  Vnhtnity  Ct^lett^  LemJan  ;  FtlUm  mmd  Sjr-Pwrsideni  ^ 
tkt  ftoyai  Cotitft  t/  Smrgnms  t/EmglmmJ;  Emm'tut  Pi^Jut^r  ^Smrgtry  in  L'tthvm'tf 
CfUtit ;  C*iu»itim£~Swrttf»  to  Umivtrtitf  CoiUf*  H^i/ifi,  mmJ  U  mmmy  »tM*r  SttJitmi 
CMMwitin. 

THE  SCIENCE  AND  ART  OF  SURGERY ;  A  TREATISE 
ON  SURGICAL  INJURIES.  DISEASES.  AND  OPERATIONS. 
Tenth  Edition,  Revised  by  the  late  MARCUS  BECK,  M.S.  &  M.a 
(Lond.),  F.R.C.S.,  Surgeon  to  Univenity  College  Hospital,  and  Profcscor  of 
Surgery  in  University  College,  London;  and  by  RAYMOND  JOHNSON, 
M.B.  &  B.S.  (Loml),  F.R.CS.,  Assistant  Surgeon  to  Unircrsity  College 
Hospital,  &C.  Illustrated  by  nearly  l,ooo  Engravings  on  Wood,  t  Vola, 
royal  Svo,  48/. 


FRANKLAND.      MICRO-ORGANISMS    IN    WATER,    THEIR 
SIGNIFICANCE.     IDENTIFICATION,    AND     REMOVAL. 

Together  with  on  Account  of  the  Bacteriological  Methods  Involved  in  their 
Investigation.  Specially  Designed  for  the  U»e  of  those  connected  with  the 
Sanitary  Aspects  of  Water  Supply.  By  Professor  PERCY  FRANKLAND, 
Ph-D.p  RSc  (Umd.),  F.R.S.,  Ftllow  of  the  Chemical  Soddy  ;  and 
Mrs.  PERCY  FRANKLAND,  Joint  Author  of  "Studies  on  Some  New 
Micto-Otganisms  Obtained  from  Air."  Witli  2  Plates  and  onmcroas Diigrmms. 
Svo.     i6j.  na. 


GAIRDNER  and  GOATS.     ON  THE  DISEASES  CLASaFIED 

l.y    the    REGISTRAR-*. ENERAL  as  TABF^   ^  !  RICA.     LEC- 

TURES TO  PRACTITIONERS.     By  W.  T.  (.;.  .,  M.D.,  LL.D. 

Un   the  PATHOLOGY  of  PHTHISIS  PULMONALiS.      By  JOSEPlt 
COATS,  M.D.     With  38  lUostratioos.     Svo,  price  tts.  6d, 


WORKS  ON  MEDICINE,  SURGERY  &*c. 


QM^ROD.—  IVORKS  by  Sir  ALFRED  BARING  GARROD,  MJ>., 

F.R.S.^  A'c;  Phyticiam  Extraordinary  to  H.M.  tht  Quten;  Cowmltint  PAyne^m  to 
Kin^t  College  Hotpital;  late  Vict-P resident  of  ttu  Royal  CoUeie  o/ Pkjsiaaiu, 

A  TREATISE  ON  GOUT  AND  RHEUMATIC  GOUT 
(RHEUMATOID  ARTHRITIS).  Third  Edition,  thoroughly  revised 
and  enlai^ed ;  with  6  Flates,  comprising  31  Figures  (14  Coloured),  and  37 
Illustrations  engraved  on  Wood.     8tO|  price  2Ia 

THE  ESSENTIALS  OF  MATERIA  MEDICA  AND  THERA- 
PEUTICS.  The  Thirteenth  Edition,  revised  and  edited,  under  the  sopa- 
vision  of  the  Author,  by  NESTOR  TIRARD,  M.D.  Lond.,  F.R.CP., 
Professor  of  Materia  Medica  and  Therapeutics  in  King's  CoU<^,  London,  ftc. 
Crown  8vo,  price  12s,  6d, 


GRAY.  ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  By 
HENRY  GRAY,  F.R.S.,  late  Lecturer  on  Anatomy  at  St  Geocge's 
Hospital.  The  Thirteenth  Edition,  re-edited  by  T.  PICKERING  PICK, 
Surgeon  to  St.  George's  Hospital ;  Member  of  the  Court  of  Examiners,  Royal 
College  of  Surgeons  of  England.  With  636  large  Woodcut  Illostratiocis,  a 
large  proportion  of  which  are  Coloured,  the  Arteries  being  coI<Mired  red,  the 
Veins  blue,  and  the  Nerves  yellow.  The  attachments  of  the  muscles  to  the 
bones,  in  the  section  on  Osteolc^,  are  also  shown  in  coloured  (wtlinc  Royal 
8vo,  price  36;. 


HMAASURJOH.—  WORKS   by    JV,  D,   HALLIBURTON,    M.D^ 

B.Sc,  M.R.C.P.,  Professor  of  Physiology  at  King's  College^  London;  Lectnrrr  om  Fky 
siologyat  the  London  School  0/ Medicine  for  Women;  late  Atsisiemt  Professor  0/ Phyttolify 
at  University  College,  London, 

A    TEXT-BOOK     OF     CHEMICAL     PHYSIOLOGY     AND 
PATHOLOGY.     With  104  Illustrations.    8vo.  2&. 

ESSENTIALS  OF  CHEMICAL  PHYSIOLOGY.    8vo.  5/. 

*«*  This    is    a  book    suitable    for    medical    students.     It    treats    of   the 

'         subject  in  the  same  way  as  Prof.  SchAfer's  "  Essentials"  treats  of  Histology. 

It  contains  a  number  of  elementary  and  advanced  practical  lessons,  followed  in 

each  case  by  a  brief  descriptive  account  of  the  facts  related  to  the  exerdscs 

which  are  intended  to  be  performed  by  each  member  of  the  class. 


LANG.— THE  METHODICAL  EXAMINATION  OF  THE 
EYE.  Being  Part  I.  of  a  Guide  to  the  Practice  of  Ophthalmology  for  Students 
and  Practitioners.  By  WILLIAM  LANG,  F.R.C.S.  Eng..  Surgeon  to  the 
Royal  London  Ophthalmic  Hospital,  Moorfields,  &c.  With  15  Illustrations. 
Crown  8vo,  31,  6d, 
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LANGTON.  ABDOMINAL  HERNIA.  ByJOHN  LANGTON.F.R.C.S., 
Surgeon  to  St  Bartholomew's  Hospital,  Senior  Surgeon  to  the  City  of  London 
Truss  Society,  Member  of  the  Council  and  Court  of  Examiners  of  the  Royal 
College  of  Surgeons  of  England,     With  numerous  Illustrations.    [/» thtprta. 


VN^\WQi,'-WORKS  by  ROBERT  UVEING,  M.A,  &*  M.D,  Cantah^ 

F.R.C.P.  Lond.,  &*€.,  PkjrMician  to  tkt  D$partmtnt  /or  Distattt  »/  tA*  Skin  mi  $kt 
MiddUtex  Hos^itai,  &* 

HANDBOOK  ON  DISEASES  OF  THE  SKIN.  With  especial 
reference  to  Diagnosis  and  Treatment.  Fifth  Edition,  revised  and  enlaced. 
Fcap.  8vo,  price  y. 

ELEPHANTIASIS  GRiECORUM,  OR  TRUE  LEPROSY; 
Being  the  Goulstonian  Lectures  for  1873.     Cr.  8vo,  4;.  td. 


LOHQIAORE.— WORKS  by  Surgeon-General  Sir   T,  LONGMORE 

{Retina)y  C.B.,  F./t.C.S.^  Utt  Pt^tstor  ^  MUittuy  Surgtry  in  tkt  Arm^  Mtdicmi 
Sc/uwl:  Oj^ctre/tfu  Lfgion  o/Ifomonr. 

THE  ILLUSTRATED  OPTICAL  MANUAL;  or,  HAND- 
BOOK OF  INSTRUCTIONS  FOR  THE  GUIDANCE  OF 
SURGEONS  IN  TESTING  QUALITY  AND  RANGE  OF 
VISION,  AND  IN  Distinguishing  and  Dealing  with  Optical 
Defects  in  general,  illustrated  by  74  Drawings  and  Diagrams  by 
Inspector-General  Dr.  Macdonald,  R.N.,  F.R.S.,  C.B.  Fourth  Edition. 
8vo,  price  i+f. 

GUNSHOT  INJURIES.  Their  History.  Characteristic  Features,  Com- 
plications,  and  General  Treatment ;  with  Statistics  concerning  them  as  they 
have  been  met  with  in  Warfare.    With  78  Illustrations.    Svo,  price  31J.  6d, 


LUFF.  TEXT -BOOK  OF  FORENSIC  MEDICINE  AND 
TOXICOLOGY.  By  ARTHUR  P.  LUFF,  M.D..  B.Sc.  (Lond.). 
rhysician  in  Charge  of  Out-Patients  and  Lecturer  on  Medical  Jurisprudence 
ami  Toxicology  in  St.  Mary's  Hospital ;  Examiner  in  Forensic  Medicine  in 
the  University  of  London  ;  External  Examiner  in  P'orensic  Medicine  in  the 
Victoria  University  ;  Official  Analyst  to  the  Home  OfHcc.  With  numerous 
Illustrations.     2  vols.,  crown  8vo,  24J. 
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MUNK.  THE  LIFE  OF  SIR  HENRY  HALFORD,  Bart..  G.C.H., 
M.D.,  F.R.S.,  President  of  the  Roy&I  College  of  Physicians,  Physician  to 
George  III.,  George  IV.,  William  IV.,  and  to  Her  Majesty  Queen  Victoria. 
By  William  MUNK,  M.D.,  F.S.A.,  Fellow  and  late  Vice-President  of  the 
Royal  College  of  Physicians  of  London.     With  3  Portraits.     8vo,  12^.  6d. 


NEWMAN.  ON  THE  DISEASES  OF  THE  KIDNEY 
AMENABLE  TO  SURGICAL  TREATMENT.  Lectures  to 
Practitioners.  By  DAVID  NEWMAN,  M.D.,  Surgeon  to  the  Western 
Infirmary  Out-Door  Department ;  Pathologist  and  Lecturer  on  Pathology  at 
the  Glasgow  Royal  Infirmary;  Examiner  in  Patholc^  in  the  Univenityol 
Glasgow ;  Vice-President  Glasgow  Pathological  and  Clinical  Society.  Svo^ 
price  its. 

OWEN.  A  MANUAL  OF  ANATOMY  FOR  SENIOR  STUDENTS. 
By  EDMUND  OWEN,  M.S.,  F.R.S.C.,  Senior  Surgeon  to  the  Hospital 
for  Sick  Children,  Great  Ormond  Street,  Su^eon  to  St.  Mary's  Hospital, 
London,  and  co<  Lecturer  on  Surgery,  late  Lecturer  on  Anatomy  in  its  Medical 
SchooL    With  210  Illustrations.    Crown  8to,  price  lax.  &/. 


POOLE.     COOKERY     FOR     THE     DIABETIC.    By  W.  H.  and 
Mrs.  POOLE.     With  Preface  by  Dr.  PAW.     Fcap.  8vo.    2s.  6J, 


POORE.    ESSAYS  ON  RURAL  HYGIENE.    By  GEORGE  VIVLVX 

POORE,  M.D.,  F.R.C.P.     Crown  8vo,  6j.  W. 


QUAIN.  A  DICTIONARY  OF  MEDICINE;  Including  General 
Pathology,  General  llierapeutics,  Hygiene,  and  the  Diseases  of  Women 
and  Children.  By  Various  Writers.  Edited  by  RICHARD  QUAIN.  Bart.. 
M.D.LumU,  LL.D.Edin.  (Hon.)  F.R.S.,  Physician  Extraordinary  to  H.M.  the 
Queen,  President  of  the  General  Medical  Council,  Member  of  the  Senate  of  the 
University  of  London.  &c.  Assisted  by  FkEDEklCKTIIOMAS  ROBERTS, 
M.D.Lontl.,  B.Sc,  Fellow  of  the  Royal  Collie  of  Physicians,  Fellow  of 
University  CoU^c,  Professor  of  Materia  Medica  and  Therapeutics,  Univcruty 
College,  cVc. ;  and  J.  MITCHELL  BRUCE,  M.A.Abdn.,  M.D.  Lond.,  FeUow 
of  the  Royal  College  of  Physicians  of  London,  Ph}*sician  and  Lecturer  on  the 
Principles  and  Practice  of  Medicine,  Charing  Cross  Hospital.  \c  New 
Edition,  Revised  throughout  and  Enlarged.  In  2  Vols,  medium  Svo.  doth, 
red  edges,  j^rice  40^.  tieL 
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QUAIN.  QUAIN'S  (JONES)  ELEMENTS  OF  ANATOMY. 
The  Tenth  Edition-  Edited  by  EDWARD  ALBERT  SCHAFER,  F.R.S., 
Professor  of  Physiology  and  Histology  in  University  College,  London ;  And 
GEORGE  DANCER  THANE,  Professor  of  Anatomy  in  University  CoU^e, 
London.     In  3  Vols. 

Vou  L.  Part  L  EMBRYOLOGY.  By  Professor  SCHAFER.  lUustimted 
by  200  Engravings,  many  of  which  arc  coloured.     Ro>'al  8vo,  gj.  [Ready, 

Vol.  L,  Part  IL  GENERAL  ANATOMY  OR  HISTOLOGY. 
By  Professor  SCHAFER.  Illustrated  by  491  Engravings,  many  of  which 
are  coloured.     Royal  8vo,  12/.  td,  {Ready, 

Vou  IL,  Part  I.  OSTEOLOGY.  By  Professor  THANE.  Illustrated 
by  168  Engravings.     Royal  8vo,  9/.  [Ready, 

Vol.  IL,  Part  IL   ARTHROLOGY,  MYOLOGY,  ANGEIOLOGY. 

By  Professor  THANE.     Illustrated  by  255  Engravings,  many  of  which  are 
Coloured.     Royal  8vo,  i8j.  [Ready. 

Vol.  IIL.  Part  I.  THE  SPINAL  CORD  AND  BRAIN.  ByProfcssor 
SCHAFER.     Illustrated  by  139  Engravings.     Royal  8vo,  \2s.  6d.       [Ready. 

Vol.  IXL,  Part  IL  THE  NERVES.  By  Professor  THANE.  Illustrated 
by  102  Engravings,  many  of  which  are  Coloured.     Royal  8vo,  9/.         [Ready, 

Vou  IIL.  Part  IIL  THE  ORGANS  OF  THE  SENSES.  By  Professor 
SCHAFER.    Illustrated  by  178  Engravings.    Royal  8vo,  ^r.  [/^eady, 

Vou  IIL.  Part  IV.  SPLANCHNOLOGY.  By  Professor  SCHAFER 
and  Proftssor  JOHNSON  SYMINGTON.  M.D.     With  337  Illustrations, 

SUPERFICIAL  AND  SURGICAL  ANATOMY. 

By  Professor  THANE  and  Professor  RICKMAN  J.  GODLEE,  M.S. 

(  To  be  shortly  published  as  an  Appendix  to  the  who/e  work. ) 


RICHARDSON.  THE  ASCLEPIAD.  A  Book  of  Original  Research  in 
the  Science,  Art,  and  Literature  of  Medicine.  By  BENJAMIN  WARD 
RICHARDSON,  M.D.,  F.R.S.  Published  Quarterly,  price  2s.  6d.  Volumes 
for  1SS4.  1885,  1886,  1887,  1888,  1889,  1890.  1891,  1892.  &  1893.  Svo,  price 
I2s.  6d.  each. 


SCHAFER.  THE  ESSENTIALS  OF  HISTOLOGY:  Descrip- 
tive ami  Practical.  For  the  Use  of  Students.  By  E.  A.  SchJEfer,  F.R.S., 
Jodrell  Professor  of  Physiology  in  University  College,  London  ;  Editor  of  the 
Histological  Portion  of  Quain's  **  Anatomy."  Illustrated  by  more  than  joo 
Figures,  many  of  which  are  new.  Third  Edition.  Revised  and  Enlarged. 
8vo,  p.  6J.    (Interleared,  los.) 
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SCHENK.  MANUAL  OF  BACTERIOLOGY.  For  PractUioncn  «d 
Students.  With  especial  reference  to  Practical  Methods.  By  Dr.  S.  L. 
SCHENK,  Professor  (Extraordinary)  in  the  University  of  Vienna.  Trans- 
lated from  the  German,  with  an  Appendix,  by  W.  R,  DAWSON,  B.A, 
M.D.,  Univ.  Dub. ;  late  University  Travelling  Prizeman  in  Nfedidne.  With 
100  Illustrations,  some  of  which  are  coloured.    8vo,  los,  n«ff. 


SMALE    AND    COLYER.     DISEASES   AND    INJURIES   OF 

THE  TEETH,  including  Pathology  and  Treatment :  a  Manual  of  Prtctidl 
Dentistry  for  Students  and  Practitioners.  By  MORTON  SMALE,  M.  R.CS., 
LS.  A,  LD.S.,  Dental  Su^eon  to  St.  Mary's  Hospital,  Dean  of  the  Sdiool, 
Dental  Hospital  of  London,  &c. ;  and  J.  F.  COLYER,  L.R.C.P.,  M.R.C.S., 
L.D.S.,  Assistant  Dental  Surgeon  to  Charing  Cross  Hospital,  and  Assistant 
Dental  Surgeon  to  the  Dental  Hospital  of  London.  With  334  lllustratiooa. 
Large  Crown  8vo,  i  ^. 


8MITH  (H,  F.).  THE  HANDBOOK  FOR  MIDWIVES.  By 
HENRY  FLY  SMITH,  B.A,  M.B.  Oxon.,  M.R.CS.  Second  Edition. 
With  41  Woodcuts.    Crown  8vo,  price  $s. 


STEE\-,— WORKS  by  JOHN  HENRY  STEEL,  KR.C.V.S.,  F.Z,S^ 

A.V.D.t  late  Pro/tttor  0/  Vtierinary  Scitnct  and  Principal  0/  Bcmbmy  Vtttriatmvy 
Ccllege. 

A  TREATISE  ON  THE  DISEASES  OF  THE  DOG ;  being  a 
Manual  of  Canine  Pathology.  Especially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.     8S  Illustrations.     8vo,  lOr.  6(/. 

A  TREATISE   ON    THE  DISEASES   OF  THE  OX ;    being  a 

Manual  of  Hovine  Pathology.    Especially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.     2  Plates  and  117  Woodcuts.     8vo,  ly, 

A  TREATISE  ON  THE  DISEASES  OF  THE  SHEEP;  being 
a  Manual  of  Ovine  Pathology  for  the  use  of  Veterinary  Practitioners  and 
Students.     With  Coloured  Plate,  and  99  Woodcuts.     8vo,  12s. 

OUTLINES  OF  EQUINE  ANATOMY;  a  Manual  for  the  use  of 
Veterinary  Students  in  the  Dissecting  Room.    Crown  Svo,  7/,  6^. 


"STONEHENGE."    THE  DOG  IN   HEALTH  AND  DISEASE, 

By"STONEHENGE."  With  84  Wood  Engravings.  Square  crown  8\-o,  yj.  6^1 
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THORNTON.    HUMAN  PHYSIOLOGY.    By  JOHN  THORNTON, 

M.A.,  Author  of  "Elementary  Physi<^raphy,"  "Advanced  Physiography," 
&c.     With  267  Illustrations,  some  of  which  are  Coloured.     Crown  8vo,  dr. 


WALLER.     AN  INTRODUCTION  TO  HUMAN  PHYSIOLOGY. 

By  AUGUSTUS  D.  WALLER,  M.D.,  Lecturer  on  Physiology  at  St.  Mary's 
Hospital  Medical  School,  Ix>ndon  ;  late  External  Examiner  at  the  Victorian 
University.     Second  Edition,  Revised.     With  305  Illustrations.     8vo,  \%s. 


WEICHSELBAUM.  THE  ELEMENTS  OF  PATHOLOGICAL 
HISTOLOGY,  With  Special  Reference  to  Practical  Methods. 
By  Dr.  ANTON  WEICHSELBAUM,  Professor  of  Pathology  in  the 
University  of  Vienna.  Translated  by  W.  R.  DAWSON,  M.D.  (Dub.), 
Demonstrator  of  Patholt^  in  the  Royal  College  of  Sui^eons,  Ireland,  late 
Medical  Travelling  Prizeman  of  Dublin  Univer>ity,  ^:c.  With  221  Figures, 
partly  in  Colours,  a  Chromo-lithographic  Plate,  and  7  Photographic  Plates. 
Royal  8vo,  2li.  net. 


WILKS  AND   MOXON.    LECTURES   ON  PATHOLOGICAL 

ANATOMY.  By  SAMUEL  WILKS,  M.D.,  F.R.S.,  Consulting  Physician 
to,  and  formerly  Lecturer  on  Medicine  and  Pathology  at,  Guy's  Hospital,  and 
the  late  WALTER  MOXON,  M.D.,  F.R.C.P.,  Physician  to,  and  some  time 
Lecturer  on  Pathology  at,  Guy's  Hospital.  Third  Edition,  thoroughly  Re- 
vised.     By  SAMUEL  WILKS,  M.D.,  LL.D.,  K.R.S.     8vo,  i&. 


"iOXiiiTT.— WORKS  by  IVILUAM  YOU  ATT, 

THE   HORSE.     Revised  and  Enlarged  by  W.   WATSON,    M.R.C.V.S. 
With  52  Woodcuts.     8vo,  yj.  ftd, 
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